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1. Introduction 

 

The economy is a hydraulic machine (Morgan & Boumans, 2004). 

 

 

Extraterrestrial intelligent life in the form of human, superhuman or subhuman may exist 

elsewhere beyond the earth in the universe. The following newspaper report will confirm the 

foregoing statement: 

 

Alien fever: Scientists believe in an exodus from Mars 

By Danielle Bochove 

Asian Age 

Chicago, October 9, 1996 

 

As “alien fever” continues to sweep the United States – and the TV networks – more and more 

people are becoming convinced that intelligent life exists beyond earth, including some who 

believe alien lifeforms have already set up housekeeping on the planet……Humans have an 

image in the galaxy. It’s not right now but it will be worse if we turn our backs on our 

neighbours in need. …..Such “neighbours” include a handful of Martians already on Earth who 

are waiting for a more welcoming climate before bringing an entire refugee population here. 

……According to a Harris poll conducted in August (1996), 53 per cent of adult Americans 

believe there is intelligent life elsewhere in the universe and 40 per cent believe it exists within 

our solar system. And even the skeptics say those numbers are going to increase as the coming 

millennium conjures visions of apocalypse and television and film studios capitalize on the 

intrinsic appeal of characters like “ET”………Quite clearly, there hasn’t been any change at all 

in the scientific evidence to support any claim of extraterrestrial visitations by aliens……Some 

US insurance companies have even begun profiting from the wave of “alien fever” by offering 

policies covering abduction by aliens. One British broker recently (before 9 October 1996) began 

selling insurance against alien impregnation. Even politicians are not immune. Florida politician 

Lynne Plaskett recently risked political suicide with her announcement that space aliens cured 

her of cancer in 1975. Such tales are nothing new. ……..It is modern folklore………(Asian Age, 

10 October, 1996). 

 

But, surprisingly, we have no evidence to support the aforesaid newspaper report. Hence, we 

should/can claim that the earth is the only tiny little islet of life amid the boundless ocean of 

lifelessness.  

 

Looking at the earth from the outer space, one realizes how infinitesimally small our world is – 

both we ourselves and our beautiful planet. We love our native lands – our cities, our villages, 

our steppes, our forests. But what about the whole of our native planet? We should love our 

remarkable, our one and only earth……..Indeed, there is no end of happiness to live on our 

planet. It is no end of happiness for people to have such a wonderful, comfortable planet. At 
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times I feel like exclaiming: “People, save the earth! It is so small, fragile, delicate, vulnerable! 

There is no other planer like it!..........Our planet, fragile and delicate, is a product of the 

indomitable forces of nature. It is populated by human beings with their boundless possibilities, 

with minds capable of grasping the laws of the universe. Why do humans love and hate, laugh 

and cry, do what they do? We have created a great deal, but has everything been done correctly? 

The question is difficult to answer, and the answer would hardly be unambiguous. Save our 

earth! (Rebrov, 1989, pp. 7-8).  

 

By any criterion, the earth is going through the worst phase of dual instability: social instability 

and ecological instability. While social instability is persistent since the birth of the primitive 

society, ecological instability is emerging since the inception of industrial revolution in the 1770s 

in Britain. Such dual instability is based on the following four ceteris paribus assumptions: 

(1) Extraterrestrial intelligent life (ETI) in the form of human, superhuman or subhuman may 

exist elsewhere beyond the earth in the universe. But such ETI has no impact on or intrusion into 

our earth. This means that ETI is not responsible for the foregoing dual instability of the earth.  

(2) Solar stability is exogenously and autonomously given. 

(3) Natural stability indicated by the persistent equilibrium or homeostasis of the various life 

support systems is also exogenously and autonomously determined. 

(4) Natural instability indicated by the natural catastrophes (e.g. river floods, earthquakes, 

volcanic eruptions, hurricanes, typhoons, tsunamis, landslides, collision with asteroid or fall of 

large meteorite) is also exogenously and autonomously determined. 

 Social instability consists of multitude of “sub-social instabilities” (e.g. economic 

instability, political instability, cultural instability, religious instability, ethical instability, moral 

instability, sexual instability, marital instability, gender instability, familial instability). Social 

instability is indicated by poverty, starvation, malnutrition, inequality, illiteracy, backwardness, 

terrorism, kidnapping, human trafficking, prostitution, assassination, killing, lynching, child 

labour, child marriage, exploitation, etc. On the other hand, ecological instability is indicated by 

degradation, depletion or destruction of ecological or natural resources or capital.  

 Hence, under the ceteris paribus assumption, the coexistence of persistent social 

instability and emerging ecological instability gives rise to “ecologically unsustainable social 

instability”, which is renamed as simply “unsustainability”.  On the contrary, the coupling of 

social stability with ecological stability ceteris paribus implies “ecologically sustainable social 

stability”, which is renamed as simply “sustainability”. Noteworthy that social stability or 
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sustainability and ecological stability or sustainability are interdependent, neither independent, 

nor dependent at the cost of other.   

In order to reduce or rule out the unsustainability (or restore sustainability), innumerable 

interdisciplinary and/or multidisciplinary means, measures, methods, or mechanisms are being 

adopted by numerous scientists. Economics of sustainability is being constructed to tackle the 

problems of unsustainability. Since (un)sustainability is a macro level or global phenomenon, so 

the construction of “macroeconomics of sustainability” (MOS) is eventually inevitable. 

Reconstruction of Hydraulic Keynesianism by appropriate, adequate and/or apposite means is an 

attempt to contribute to the MOS.   

  In this context, the following remark of Roderick T. Long may be more relevant: 

 

We can begin with the beliefs we have and move forward making adjustments as we find 

inconsistencies and learn new information (Richman, 2011). 

 

 

The “explication” of Long’s remark (Richman, 2011), as stated below, is indispensable, because 

this remark should/may be treated as the “strategic starting point” of any (critical) research:  

We (as practitioners of,  specialists in,  or contributors to, an academic discipline/a field 

of knowledge) can begin “research” (that means “search for new truths”, which may be 

invention of uniquely new ideas, new perspectives on old ideas, new inconsistencies/errors, or 

new developments on the preexisting/received ideas) with the beliefs we have in the “established 

truths” and move forward (that is, proceed or advance) making adjustments (that is, 

executing/performing new developments or progressive improvements) as we find 

inconsistencies (which may be criticisms, limitations, inadequacies, deficiencies, ambiguities or 

errors) in the “established truths” and learn new information (that is, “new truths”).  

But the “search” for “new truths” against the “established truths” should be 

directed/guided by the suggestion of Paul A. Samuelson (the first American to receive a Nobel 

Prize in Economics in 1970) that there is the “anthropomorphic sin” of judging older writers by 

the canons of modern theory, but there is also the “sophisticated-anthropomorphic sin” of not 

recognizing the equivalent content in older writers (Blaug, 1983). 

The significance of the search for new truths against the established truths can/should be 

judged by any one, two, …….., or all of the following ten points: 
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(1) In practice, we all start our own research from the work of our predecessors, that is, we 

hardly ever start from scratch. Analysis has to start somewhere. There has to be something to 

analyze. That something is given by a pre-analytic cognitive act, which is renamed as vision 

(Schumpeter, 1954).  

(2) We do not start from nothing. The contributions of previous scholars or schools of thought 

are there to help (Pasinetti, 2005). 

(3) A new idea does not come forth in its mature scientific form. It contains logical ambiguities 

or errors. It is highly probable that the great new ideas of any period will have found an earlier 

and neglected statement. It is simply impossible for men to apprehend and adopt wholly 

unfamiliar ideas (Stigler, 1955). 

(4) The successful scholar is always the one, who adds some marginal improvement to the 

dominant theories, to which everyone is accustomed. Hence, it is essential to subject established 

truths constantly to a critical analysis without indulgence (Allais, 1997).  

(5) Every contributor to any field of knowledge stands on the shoulders of his/her predecessors. 

Specialists in any field of knowledge know that no one ever single-handed invented anything. In 

a sense, there are no “revolutionary discoveries” (Hansen, 1947). 

(6) Mark Blaug (1994) argues that great theories in economics, as in other subjects, are path 

dependent, that is, it is not possible to explain their occurrence without considering the corpus 

of received ideas, which led to the development of that particular new theory; had the body of 

received ideas been different, we would have arrived at a different theory at the culmination of 

that development (Snowdon & Vane, 2005). 

(7) The search for new truths does not ignore the thoroughly forgotten past, and so it is worth 

digging into the past again to disclose the faults and misjudgements of our forerunners to arrive 

at new truths (Konar, 2011). 

(8) “New knowledge tends to develop simultaneously through the works of many researchers in 

different places” (Ogburn, 1922). Thus, almost simultaneous and independent invention of an 

(identical) idea in different places may not be impossible in any academic discipline. Hence, a 

true researcher should be acquainted with the past inventions of the same or similar idea (Konar, 

2011). 
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(9) The Nobel laureate (1995) Chicago University economist, Jr. Robert Lucas, argues that our 

responsibility is to create “new knowledge” by pushing “research” into “new” and hence, 

necessarily “controversial territory” (Snowdon & Vane, 2005). 

(10) New developments of/on anything become needless, when it acquires completeness or 

perfection. The German mathematician, Carl Friedrich Gauss (1777 - 1855 AD), who is known 

as the prince of mathematicians, remarked that “When a fine building was finished, the 

scaffolding should no longer be visible” (Konar, 2011). By analogy, it can be pointed out that if 

the constituent/compositional components/elements of an academic discipline (e.g. theories, 

models, and methodologies) assume their finished form, why are they subject to recurrent 

developments? The answer to this question is that such developments occur owing to the 

operation of the “principle of informed ignorance”, coined by the German Cardinal, 

mathematician, experimental scientist and influential philosopher, Nicholas of Cusa (1401-1464 

AD), in his On Learned Ignorance (1440). Such principle implies that the more we know, the 

more aware we will be of our ignorance and the further we penetrate into the informed 

ignorance, the closer we come to the truth itself (Konar, 2011). 

 

1.1. New Developments on the Critical Fronts 

 

There is hardly any/an academic discipline, which is free from, or devoid of “lurking 

inconsistencies”. Needful to note that the term “lurking inconsistency” was coined by Alfred 

North Whitehead (1862–1947 AD) in Science and the Modern World (1925, p. 76). The 

persistence of lurking inconsistency in academic disciplines is evident from the remark of 

Herman Daly (2013):  

                                       “Economics too suffers from the lurking inconsistency”. 

 

Daly’s (2013) remark implies that as in other academic disciplines, in economics also, 

there are “fronts”, in which “lurking inconsistencies” are congealed or embedded, and such 

fronts can be designated as “critical fronts”.  Hence, new developments on the critical fronts in 

the theory of economics are inevitable for the realization of new truths against the established 

truths.  
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In the theory of macroeconomics, the “critical front”, which needs new developments, 

has been discovered/disclosed by this thesis: Coddington’s (1976, 1983) Hydraulic 

Keynesianism (HK). 

Noteworthy that new developments on HK to adapt to different contexts (e.g. different 

dimensions of sustainability) have previously been executed by the following twenty two 

literatures:  (1) Young (1975),  (2) Daly (1991), (3) Girma (1992),  (4) Thampapillai (1995),  (5) 

Thampapillai and Uhlin (1996), (6) Thampapillai and Uhlin (1997), (7) Ahmed and Mallick 

(1997),  (8)  Heyes (2000), (9) Mallick, Sinden, and Thampapillai (2000), (10) Munasinghe 

(2002),  (11) Lawn (2003a), (12)  Lawn (2003b), (13) Lawn (2003c), (14) Daly and Farley 

(2004), (15) Sim (2006),  (16) Morales’s (2007),  (17) Thampapillai, Wu and Sunderaj (2007), 

(18) Emmanuel (2008), (19) Victor (2008),  (20) Harris (2008/2009), (21) Custers (2010), and 

(22) Konar (2010).  

 

Yet some undisclosed or unexplored lurking inconsistencies of HK persist, and hence, its 

“further new development” is exigent. In better words, despite the execution of “new 

developments” on HK by the foregoing twenty two literatures, this thesis emphasizes that 

“further new development” on HK is not only necessary, but also possible for realizing/restoring 

the context of sustainability and/or reducing/ruling out the context of unsustainability in order to 

contribute to macroeconomics of sustainability (MOS).  

 

1.2. Keynesianisms  

 

But for the execution of further new development on HK, it is pertinent to proceed with the most 

relevant remark of Skidelsky (1992, p. 541):  

 

                                                                        “The General Theory is no one’s property”.  

 

In Skidelsky’s (1992) remark, the General Theory (GT) has been substituted for 

Keynes’s (1936) “contextual” and “revolutionary” macroeconomic book The General Theory of 

Employment, Interest and Money. The GT is “contextual”, because it arose out of the context of 

reducing/ruling out the worldwide deplorable depression in the 1930s. The GT is also 
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“revolutionary”, because it is a denial and devoid of, and departure from the de-contextual 

macroeconomic literature introduced by the pre-Keynesian school(s) of macroeconomic thought.  

The intrinsic implication of Skidelsky’s (1992) remark is that the GT has brought about 

a “reinterpretive/reconstructive revolution”. That is why, in 1992, the Economic Journal said 

of its former editor, “The Keynes industry….is now surely running a close second to the 

output of the Marx industry”, while the Journal of Post Keynesian Economics declared that 

“Each year seems to bring forth yet another ‘new interpretation’ of Keynes” (McInnes, 1994). 

Similarly, O’Donnell (1991) remarked that “The excessive proliferation of interpretations of 

Keynes’s (philosophical) thought is a matter of concern”. Moreover, Wolff (2009) argued that 

“Of course, different interpretations of Keynes (as of Marx) have always contested with one 

another”.   

Thus, since its publication on 4 February 1936, there is no end of proliferation of 

“interpretation, reinterpretation and/or misinterpretation of the GT”, which can be substituted 

with, or reduced to the “reconstruction of the GT”.  Hence, since its publication in 1936, the 

GT has acquired the “endless free play” of its “multitude of reconstructions”. The 

phenomenon of exponential growth of reconstruction of the GT over time may be sufficient to 

arrive at the following three similar propositions: 

 

(1) The GT has become the fable of the blind men touching the elephant. 

(2) The GT has proved to be a snake-like concept, whose twists and coils are difficult to pin 

down.  

(3) The GT can be likened to the skin of a living organism, which is metamorphic. 

 

Keynes’s anti-fundamentalism attitude, which influenced, inspired or induced other 

economists to reconstruct the GT by their own desire, discretion or direction to adapt to the 

different contexts or the changing context, had been reflected in the remark of Paul A. 

Samuelson: “We don’t want unreconstructed Keynesians. We want people, who will carry the 

scientific analysis further” (Blaug, 1990). Most importantly, the frequency of reconstruction of 

the GT has assumed such a figure that Weintraub (1979) has designed/designated a chapter, 

entitled, The 4,827th Reexamination of Keynes’s System!  
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All the varied reconstructions of the GT are being termed as “Keynesianisms”, while all 

the reconstructors of the GT are being designated as “Keynesians”. Needful to note, 

Keynesianism is synonymous with Keynesonomics, Keynesiology, Keynesian macroeconomics 

and Keynesian macroeconomic model.  Owing to its “revolutionary nature”, the GT has 

converted “Keynes” into “Keynesianism” as well as “Keynesian revolution”. “Keynesianism” is 

such an important “ism”, by which the macroeconomic schools of thought have been categorized 

into Pre-Keynesianism, Post-Keynesianism, Neo-Keynesianism, New-Keynesianism, etc.  

Although it can be discovered that the 4,827th reconstruction of the GT was executed by 

Weintraub (1979), yet we must confront with much toil and trouble to assert who executed the 

nth (where n = 1, 2, 3, 4, 5, 6,……….) reconstruction of the GT.  In order to tackle such a 

difficult problem, the English economist Alan Coddington (1941-1982 AD) suggested a 

classification of the “endless chain of reconstruction of the GT” into the following three broad 

variants (Coddington, 1976, 1983): 

(1) Hydraulic Keynesianism (HK), which consists of two Keynesian macroeconomic models: (i) 

Simple Keynesian Model (SKM) and (ii) More General Keynesian Model or IS-LM Keynesian 

Model (IS-LMKM), devised by Hicks (1937), Meade (1937), Samuelson (1939a, 1939b, 1946, 

1947, 1948), Lerner (1944), Lange (1944), Modigliani (1944a, 1944b), Harrod (1937), Klein 

(1944, 1947), Hansen (1936a, 1936b, 1938, 1941, 1947, 1949, 1951, 1953), Smith (1956), and so 

forth. (2) Fundamentalist Keynesianism, developed by Robinson (1962a, 1962b), Shackle (1967, 

1974), Davidson (1978, 1994), and so forth.  

(3) Reconstituted Reductionism or Disequilibrium Keynesianism, designed by Patinkin (1948, 

1956), Clower (1965), Leijonhufvud (1968), Barro and Grossman (1971), Malinvaud (1977), and 

so forth. 

Each of the three “Keynesianisms” includes many analogous/homologous Keynesian 

macroeconomic models. Noteworthy that Coddington (1976, 1983) was the originator of the 

foregoing categorization, but not the originator of any Keynesian macroeconomic model, which 

can be included in any one of the foregoing three Keynesianisms. Moreover, it needs reiteration 

that Coddington (1976, 1983) was neither the originator of the term “hydraulic”, nor the 

originator of “hydraulic macroeconomic model”. Hence, we can/should ask: Who is the first 

predecessor of hydraulic macroeconomic model? 
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1.3. First Predecessor of Hydraulic Macroeconomic Model 

 

This question can be answered just after the next paragraph.   

By analogy of hydraulic Keynesians, Alban William Housego (Bill) Phillips (1914-1975) drew 

the “little plumbing diagram” to help him to understand how the stocks and flows of a 

commodity interact in a market (Phillips, 1950). The little hydraulic diagram of Phillips (1950) is 

designed to work according to the hydraulics pictured, but is simultaneously subject to the rules 

of reasoning from the economic content enshrined in the arrangements of the parts: where 

demand and supply, and price and quantity can be changed in particular ordered ways. 

Moreover, with the collaboration of the monetary economist Walter Newlyn, such “little 

plumbing diagram” grew into a “large physical hydraulic machine of the economic system as 

whole” (Morgan & Boumans, 2004). The Newlyn-Phillips Machine is a big apparatus – “a real 

hydraulic model” – of which we can see only a “drawing in a two-dimensional diagram”. The 

physical model itself operates according to the language rules of hydraulics with the flow of 

water flowing around the machine controlled by physical valves. But the overall form and parts 

of the machine were designed to imitate the stocks and flows of money (red water) around an 

economy, and the behavioural functions of the economic relations are drawn into the small 

rectangular “slides”, which can be seen on the drawing. These in their turn control the opening 

and closing of the valves in the hydraulic system. Despite its complexity, and even without 

knowing what these economic relations are, we can see how the “rules of form” (hydraulics) and 

“content” (macroeconomics) are instantiated in the hydraulic machine (Morgan, 2009).   More 

specifically, Phillips (1950) devised a “hydraulic system” with pipes and tanks, which was meant 

to put in concrete form the relations between macroeconomic stocks, flows and price level 

(Beaud & Dostaler, 2005). 

In response to the question of the first predecessor of the hydraulic macroeconomic 

model, it is worthy to recall that: “No scientific discovery is named after its original discoverer” 

(S. M. Stigler, 1999). Stephen M. Stigler’s (1999) remark holds true for an American economist, 

Irving Fisher (1867-1947), who not only coined the term “hydraulic”, but also invented 

“hydraulic macroeconomic models”, which will be evident from the following six literatures: 
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(1) Dimand and Betancourt (2012) claim that Fisher (1892) not only imagined, but also actually 

built a “hydraulic mechanism” to simulate the determination of equilibrium prices and quantities 

- in effect, a “hydraulic computer” in the days before “electronic computers”.  

(2) Brainard and Scarf (2005) took on the task of investigating how the “model of Fisher’s 

hydraulic computer” worked in How to Compute Equilibrium Prices in 1891.  They reprinted the 

sketches of Fisher’s “hydraulic computer” from his dissertation of 1891. It apparently consists of 

a series of cisterns, rods, floats, bellows, tubes, levels, valves, levers, cams, etc. It represents 

three consumers and three commodities that they consume. “How to compute equilibrium prices 

in 1891” by W. C. Brainard and H. E. Scarf examines Fisher’s exposition of general equilibrium 

by the “hydraulic model” through MATLAB. Fisher articulated the limitations of static analysis 

and the necessity of dynamic analysis in the appendix of his Mathematical Investigations in the 

Theory of Value and Prices (1892)”.  

(3) According to Morgan (2009), Irving Fisher (1892/1925), in his Mathematical Investigations 

in the Theory of Value and Prices, designed and constructed a “hydraulic macroeconomic 

model” to represent, explore, and so understand the workings of a “mini-economy”, one with 

only three commodities, three persons and three equations. He built his “hydraulic 

macroeconomic model” in the name of “hydraulic mini-economy model” to represent the ideas 

embedded in the Elements of Pure Economics (Walras, 1874/1954) of the French economist 

Marie Esprit Leon Walras (1834-1910 AD), and to figure out by exploring with his model the 

process, by which the latter’s mathematically postulated and proved general equilibrium might 

be arrived at. He accompanied this work with an outright defense of the three research objects: 

(i) mathematics, (ii) graphs and (iii) real machines that he designed and used for his economic 

analysis. Fisher’s thesis of 1891 was published in 1892 and republished in 1925, displaying 

photograph of the mechanism in the frontispiece labeled “model of mechanism”. The fact that he 

used mathematical ideas from “physical systems” demonstrates not only the closeness of 

mathematics and sciences, but also shows how treacherous relying on analogies as indicators of 

reasoning style can be.  

 (4) Morgan (1999) also points out that in choosing a “mechanical balance as a model” for the 

“equation of exchange” between money and commodities, Fisher (1911), in The Purchasing 

Power of Money, recognized the similarity between the “mechanical balance” and the “economic 

http://cowles.econ.yale.edu/P/cd/d12b/d1272.pdf
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subject matter” in his arithmetic “equation of exchange”. Here also, “hydraulic macroeconomic 

model” is congealed and concealed in Fisher’s (1911) text.  

(5) Francis Ysidro Edgeworth (1845-1926) invited Fisher to apply a simplified version of his 

hydraulic macroeconomic model to The Mechanics of Bimetallism (1894) to the Economics 

Section of the British Association for the Advancement of Science and then publication in the 

Economic Journal (September, 1894), which Edgeworth edited (Dimand & Betancourt, 2012).  

(6) More recently, in an article by Robert W. Dimand and Hichem Ben-El-Mechaiekh (2012), it 

has been clearly claimed that the hydraulic macroeconomic model is embedded in Fisher’s 

Mathematical Investigations in the Theory of Value and Prices (1892/1925).   

Thus, Coddington (1976, 1983) may be assumed to borrow the term “hydraulic 

Keynesianism” from the “hydraulic macroeconomic model” of Fisher (1892/1925, 1911) or 

Phillips (1950).  

Keynes’s appreciation, acceptance and approval of HK were primarily based on the fact 

that HK was able to capture the “full vision of the GT”. That was sufficient for Keynes (i) to 

publicly recognize the works of the “hydraulic interpreters of the GT” as a step in the right 

direction, and (ii) to approve the works of “hydraulic Keynesians” (Backhouse & Bateman, 

2010).  

 

1.4. Objectives of Hydraulic Keynesianism 

 

The sole objective of HK is to explore and explicate the “causes, consequences and cures” of the 

“persistent economic instability” in the capitalist world “under the ceteris paribus assumption”, 

in which the two presumptions, such as, (i) the presumption of “sustained ecological stability”, 

and (ii) the presumption of “sustained non-economic sub-social stabilities”, are embedded. In 

better words, “under the ceteris paribus assumption”, in which the foregoing two presumptions 

are embedded, HK has attempted to solve only the “problem of persistent economic instability”, 

whose frightening indicators are poverty, inequality of wealth and income, unemployment, 

malnutrition, hunger, starvation, inflation, depression, stagflation, etc. of “mono capitalism” 

(economic capitalism), not “dual capitalism” (coexistence of social capitalism and ecological 

capitalism). 
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The “economic instability” is one of the multiple “sub-social instabilities”, which 

constitute “social instability”. The term “social” consists of various “sub-socials”, such as, 

cultural, economic, ethical, familial, gender, legal, marital, military, moral, philosophical, 

political, psychological, religious, ritual, scientific, sexual, spiritual, technological, terrorist, etc. 

Hence, “social instability” includes various “sub-social instabilities”, such as, economic 

instability, political instability, cultural instability, religious instability, ethical instability, moral 

instability, familial instability, gender instability, etc. 

But the vitiation/violation of the validity of the foregoing “ceteris paribus assumption” 

started since the worldwide enthusiastic celebration of the First Earth Day on 22 April 1970. The 

First Earth Day has opened our eyes to new perspectives on old ideas/assumptions. Because it 

reminds us that over the last three centuries (ranging from the eighteenth century to the twentieth 

century), which can be designated as the “centuries of relentless revolutions” (because no 

century before in history had offered so many varied revolutions to so many culturally different 

human societies in the globe in as short a time span as these three centuries did),  we have 

brought about a “series of revolutions” only to realize the “unprecedented economic growth” at 

the costs of “social instability” and “ecological instability”. The First Earth Day can also be 

viewed as a “warning signal” in the sense that it is a sign of our delayed realization or 

recognition about the “problem of emerging ecological instability”, by which the global human 

society is being threatened, given the “problem of persistent social instability”, which consists of 

various “sub-social instabilities” (Konar & Chakrabortty, 2011).  

Thus, since the 1970s, which is referred to as the Decade of Environment, our delayed 

realization/recognition is that the global human society is being threatened by the “coexistence of 

persistent social instability and emerging ecological instability”. This “dual instability” is 

designated as “ecologically social unsustainability”, or “ecologically unsustainable social 

instability”, which is renamed as simply “unsustainability”.  

Hence, given the exogenously and spontaneously determined natural instability indicated 

by natural catastrophes, and natural stability indicated by the enduring equilibrium/homeostasis 

of various natural life support systems, “ecologically social sustainability (or unsustainability)”, 

or “ecologically sustainable (or unsustainable) social stability (or instability)” means simply 

“sustainability (or unsustainability)” [Konar & Chakrabortty, 2011].   
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1.5. Lurking Inconsistencies of Hydraulic Keynesianism  

 

The “ecologically social unsustainability”, or “ecologically unsustainable social instability”, 

which is renamed as simply “unsustainability”, cannot be tackled by HK owing to the persistence 

of its “lurking inconsistencies”. Such lurking inconsistencies of HK to realize/restore 

sustainability and/or to reduce/rule out unsustainability in the capitalist world can be summarized 

in terms of the following five points: 

(1) The presupposition of the intrinsic embeddedness of economic capital, neither 

natural/ecological capital nor social capital or other sub-social capitals in it (Konar, 2010). This 

means that HK emphasizes the creation, control and/or conservation of economic capital 

ignoring the role of natural/ecological capital and social capital or other sub-social capitals (e.g. 

political capital, religious capital, cultural capital, moral capital, ethical capital, spiritual capital, 

etc.).  

(2) The persistence of a conventional national income (NI) accounting method, neither 

sustainable national income (SNI) accounting method, nor ecologically and socially adjusted NI 

accounting method in it. 

(3) The compositional stability/inertia of the conventional “representative equations” indicated 

by the “equilibrium equations” in it. 

(4) The aversion to incorporate the relevant macroecological variables (e.g. natural/ecological 

capital) and macrosocial or macrosubsocial variables (e.g. social and subsocial capitals) into the 

equilibrium equations in it. 

(5) Its inability to bring about neither “ecologically economic sustainability” (or “ecologically 

sustainable economic stability”), nor “ecologically social sustainability” (or “ecologically 

sustainable social stability”). 

  All the foregoing five factors can be reduced to the “de-ecologization” and “de-

socialization” of HK. 

 

1.6. Ends and Means of the Thesis 

 

Against the foregoing backdrop, the “end(s) and means” of this thesis, which is a crucial 

component of introduction, should be incorporated into it. Such incorporation is based on the 



20 
 

following “end(s)-oriented remarks” of Keynes (1936), Boland (1994), Bataille (1995) and Daly 

(2013): 

 

The object of our analysis is, not to provide a machine, or method of blind manipulation, which 

will furnish an infallible answer, but to provide ourselves with an organized and orderly method 

of thinking out particular problems, and after we have reached a provisional conclusion by 

isolating the complicating factors one by one, we then go back on ourselves and allow, as well as 

we can, for the probable interactions of the factors among themselves. This is the nature of 

economic thinking (Keynes, 1936).  
 

 

Every invention of an idea can be seen post hoc to solve a problem or answer a question (Boland, 

1994). 

  

The object of research cannot be distinguished from the subject at its boiling point (Bataille, 

1995). 

 

 

If purpose does not exist, then it is hard to imagine how we could experience the lure of value. 

To have a purpose means to serve an end, and value is imputed to whatever furthers attainment 

of that end. Alternatively, if there is objective value, then surely the attainment of value should 

become a purpose (Daly, 2013). 

 

 

The “end of this thesis” has been directed to the reconstruction/remodeling of HK to 

realize/restore the context of sustainability and/or to reduce/rule out the context of 

unsustainability for contributing to MOS.  

To achieve that “end”, the “major means” can be stated in terms of the following ten 

points: 

(1) Introduction of four types of essential (macro)economic activity. 

(2) Introduction of three principal macroeconomic goals. 

(3) Introduction of four spheres of macroeconomic activity.   

(4) Introduction of six sectors into national income accounting. 

(5) Introduction of three types of capital into national income accounting. 

(6) Compositional reconstruction of GDP = C + I + G + (X – M) by the decomposition of C, I 

and G.  

(7) Reconstruction of National Income: From GDP to SNI (sustainable national income).  

(8) Incorporation of SNI into consumption or saving function. 

(9) Contextual reconstitution of the “representative equations” indicated by the “equilibrium 

equations” of the two constituent macroeconomic models of HK by (i) incorporating the relevant 
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macroeconomic, macroecological, macrosocial and/or macrosubsocial variables into such 

equilibrium equations and (ii) maintaining/keeping the consistency of the national income 

accounting method suggested by United Nations IEEA (1993) and SEEA (1993). 

 (10) Mathematical and diagrammatical representation of the reconstructed models of HK for 

sustainability. 

Since the term “social” consists of various “sub-socials” (e.g. economic, political, 

cultural, religious, moral, ethical, spiritual, etc.), so the “framework of the thesis” can also be 

used/exploited to demonstrate how the “ecologically sub-social sustainability”, or “ecologically 

sustainable sub-social stability” can be achieved through the desired reconstruction of HK. 

By analogy of Odum and Barrett (2006), it can be emphasized that sustainability can be 

realized/revived, or unsustainability can be reduced/ruled out through the gradual development 

of “dual capitalism” or “capitalist dualism”, which means the “coexistence of social capitalism 

and ecological capitalism”, as opposed to “mono capitalism” or “capitalist monism”, which 

implies “economic capitalism”.  

The objective of “social capitalism” is to restore/realize “social sustainability” through 

the creation, control and/or conservation of “social capital”, while the objective of “ecological 

capitalism” is to restore/realize “ecological sustainability” through the creation, control and/or 

conservation of “natural/ecological capital” (Konar & Chakrabortty, 2011).  

There is hardly any “creation” or “construction”, which is free from “criticisms”. The 

book also is not de-critical or devoid of potential criticism(s). But the “mode/method of 

criticism” should be guided by Popper’s principle of sympathetic problem orientation (Boland, 

1994). Such principle implies that the critic must indicate the researcher’s problem and solution, 

but only after making every effort to present the researcher’s views in the “most sympathetic 

light”. This means that the critic must make all unchallengeable improvements, which can be 

made before launching the criticism. One should not wish to distract the debate into irrelevant 

side issues. In effect, the criticism must be conducted in terms that the researcher can accept 

(Boland, 1994). 
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2. Review of Literature 
 

 

History makes no sense without prehistory (Wilson, 2012). 

  

Economic knowledge is historically determined…what we know today about the economic 

system is not something we discovered this morning, but is the sum of all our insights, 

discoveries and false starts in the past. Without Pigou, there would be no Keynes; without 

Keynes, no Friedman; without Friedman, no Lucas; without Lucas, no…………..(Blaug, 1991).  

 

 

In other words, without the history of economics, economic theories just drop from the sky; you 

have to take them on faith. The moment you wish to judge a theory, you have to ask how they 

came to be produced in the first place and that is a question that can only be answered by the 

history of ideas (Blaug, 1994). 

 

 

The review of literature offers the intensive and extensive revisiting of those literatures, which 

have compatibility with the end(s) of the thesis. Such literatures can be divided into the two 

areas/parts: (2.1) Conceptual Clarification, (2.2) Reconstructions of HK for Sustainability by 

Previous Literatures for Contributing to MOS.   

 

2.1. Conceptual Clarification 

 

Various concepts/terms are embedded in the different sections and sub-sections of this book. 

Conceptual/terminological ambiguity makes this book naïve. The clarification of the crucial 

concepts/terms is needed for its sophistication, because the relevant concepts/terms are 

interrelated or interdependent. Their interrelationship/interdependence gives rise to the 

complementarity, consistency and/or coordination of the constituent components of the book. 

 

2.1.1. Sustainability  

 

The Substantive Signification of Sustainability has been disclosed by Konar and Chakrabortty 

(2011). By the principle of structuralism, we cannot conceptualize “sustainability” without 

considering its opposite polarity “anti-sustainability” or “unsustainability”. Sustainability is a 

synonym or a close/perfect substitute for stability, persistence, perpetuity, durability, endurance, 
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permanence, eternalness, intransience, constancy, continuity, indefinite existence or sustained 

survival. Sustainability is pointless without the suffix “of something”, say, “of X”. Thus, it is 

correct to substitute “sustainability of X” for simply “sustainability”. Sustainability is a 

“portmanteau word” or “telescope word”, which means a word formed by combining multiple 

words. Thus, sustainability of X implies “sustain plus ability”, which in turn implies “ability to 

sustain X”, which ultimately implies “ability to maintain and continue the survival of X”. Further, 

“sustainability of X” can also be translated into “X sustainability”, where X stands for an 

appropriate adjective. For example, sustainability of environment is mapped into environmental 

sustainability, sustainability of ecology is transformed into ecological sustainability, and 

sustainability of society is converted into social sustainability.  

The concepts of sustainability and unsustainability acquired global recognition with the 

enthusiastic celebration of the First Earth Day on 22 April 1970 throughout the world. But the 

seeds of sustainability were sown in the various works of many scholars prior to the year 1970.  

Hence, given the exogenously and spontaneously determined natural instability indicated 

by natural catastrophes, and natural stability indicated by the enduring equilibrium of various 

natural life support systems,  “sustainability (or unsustainability)” means “ecologically social 

sustainability (or unsustainability)” or “ecologically sustainable (or unsustainable) social stability 

(or instability)”, where the concept “social” consists of multitude of “sub-socials”.  In fact, under 

the ceteris paribus assumption, sustainability (or unsustainability) implies the coexistence of 

ecological stability (or instability) and social stability (or instability). 

While the “indicators of ecological instability” can be encapsulated in the depletion, 

degradation and/or destruction of ecological/natural capital, the “indicators of social instability” 

can be reduced to the depletion, degradation and/or destruction of social capital, which consists 

of various sub-social capitals (e.g. economic capital, political capital, cultural capital, and moral 

capital).   

Most importantly, there are people, who erroneously recommend for reducing 

sustainability to ecological sustainability. But social sustainability and ecological sustainability 

are interdependent, neither independent, nor dependent at the cost of other (Konar & 

Chakrabortty, 2011).  
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The more we learn about current environmental trends, the more the unsustainability of our 

present course becomes clear to us (Foster, 2009). The emerging global environmental 

indications are so grave that the term sustainability may be treated as a “euphemism and 

euphuism for survival of human species” (Konar & Modak, 2010; Konar & Chakrabortty, 2011). 

Obviously, “unsustainability” should be regarded as the “crisis of human survival” (Gohn, 1980). 

In this context, it is worthy to recall A Blueprint for Survival (Ecologist Magazine, 1972) in Only 

One Earth (Ward & Dubos, 1972).  

Sustainability is treated as an “enlightened self-interest”, as opposed to “destructive self-

interest”, where “self-interest” is confined to “survival”, which refers to the perpetuation of life 

in the “tiny little islet of life amid the boundless ocean of lifelessness” (Rebrov, 1989) over the 

eons.  

Further, sustainability can be likened to the global public goods, which have two 

properties: “non-rivalry” and “non-excludability”. Moreover, sustainability also implies 

“interspecies cosmopolitanism” (Konar & Chakrabortty, 2011). 

Albert A. Bartlett (1997-1998) has devised the Seventeen Laws of Sustainability, with 

which he has sought to clarify the meaning of sustainability in terms of population and resource 

consumption. Moreover, Richard Heinberg (2011b) has disclosed the Five Axioms of 

Sustainability, as follows: 

(1) First Axiom: Any society that continues to use critical resources unsustainably will collapse. 

Exception: A society can avoid collapse by finding replacement resources. Limit to the 

Exception: In a finite world, the number of possible replacements is also finite. 

(2) Second Axiom: Population growth and/or growth in the rates of consumption of resources 

cannot be sustained. 

(3) Third Axiom: To be sustainable, the use of renewable resources must proceed at a rate that 

is less than or equal to the rate of natural replenishment. 

(4) Fourth Axiom: To be sustainable, the use of non-renewable resources must proceed at a rate 

that is declining, and the rate of decline must be greater than or equal to the rate of depletion.  

(5) Fifth Axiom: Sustainability requires that substances introduced into the environment from 

human activities be minimized and rendered harmless to biosphere functions. 
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2.1.2. Sustainable Development (SD) 

 

The World Commission on Environment and Development (WCED, 1987) has defined SD as 

follows:  

 

Sustainable development involves more than growth. It requires a change in the content of 

growth to make it less material- and energy-intensive and more equitable in its impact. These 

changes are required in all countries as part of a package of measures to maintain  the  stock of  

ecological  capital,  to  improve  the  distribution  of  income,  and  to  reduce  the degree of 

vulnerability to economic crises. 
 

 

The precise meaning of the WCED’s (1987) definition of SD is as follows: 

 

  

Sustainable development is development  that  meets  the  needs  of  the  present  without  

compromising  the  ability  of  future  generations  to  meet  their  own  needs.  

 

The WCED’s (1987) concept is correct, but its important limitation is that it is anthropocentric in 

the sense that it only considers human species and it says nothing about nonhuman species. Thus, 

Boff (2012) has redefined SD as follows: 

 

Sustainable development is every action destined to maintain the energy, information, and 

physical-chemical conditions that make all beings sustainable, especially the living Earth, the 

community of life and human life, seeking their continuity, and also to attend the needs of 

present and future generations in such a way that the natural capital is maintained and its 

capacity of regeneration, reproduction and eco-evolution is enriched. 

 

 

According to Bartlett (2012), the WCED’s (1987) definition of SD has a flaw. It focuses first on 

the needs of the present, which have nothing to do with sustainability, and secondarily, it 

mentions the needs of future generations, which are vital for sustainability. This sets the stage for 

intergenerational conflict, in which the present generation wins and future generations lose. 

Thus, Bartlett (2012) has redefined SD as follows: 

 

Sustainable development is development that does not compromise the ability of future 

generations to meet their own needs.  
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The FAO’s (1995) definition of sustainable development can be restated as follows: 

 

Sustainable  Development  is  the  management  and  conservation  of  the  natural  resource 

base, and the orientation of technological and institutional change in such a manner as to ensure 

the attainment and continued satisfaction of human needs for present and future generations.  

Such  sustainable  development, which  conserves  land,  water,  plant  and  animal  genetic  

resources,  is  environmentally non-degrading, technically appropriate, economically viable and 

socially acceptable. 

 

 

From the WCED’s (1987) definition of SD, it is possible to infer two different implications:  

(1) That the stock of natural/ecological capital must be left intact for the next generations. In 

better words, the depletion of non-renewable resources must stop so that natural/ecological 

capital is not further depleted. In policy terms, this implies putting a stop to all activities, which 

exploit a non-renewable resources affecting the future generations.  

(2) That the aggregate stock of manufactured capital and natural/ecological capital must not 

decline between one generation and the next generations. In better words, there can be trade-offs 

between manufactured capital and natural/ecological capital. The depletion of natural/ecological 

capital is justified so long as there is investment in a natural or manufactured alternative and the 

aggregate stock is retained. In policy terms, for example, this means that the oil stock can be 

depleted so long as it is replaced by investment in another capital, which allows future 

generations the same quality of life and choice as was supplied by oil to the present one. But this 

interpretation is also problematic, because there are some other capitals, which cannot be 

substituted for others (e.g. ozone layer, species, etc.). Nor can we be sure that future generations 

will accept or positively interpret our decisions about substitutes. How can we today know the 

needs of future generations? This highly normative definition raises some important questions. 

For example, needs are not given, but change constantly over time, and also vary cross-

culturally. Further, development is not just a means to meet needs, but is a process, which entails 

the development of needs themselves. Therefore, how can “needs” be defined independently of 

“development”, if it is often the process of economic growth/development initiated by the North, 

which creates and defines “needs”? 
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2.1.3. Weak Sustainability versus Strong Sustainability 

 

The generally accepted two versions of sustainability are weak sustainability and strong 

sustainability (Ayres, van den Bergh & Gowdy, 1998). They have been eloquently stated in 

Pearce, Markandya and Barbier (1989). Though the difference between them has created a 

hubbub of heated controversy (Solow, 1997; Stiglitz, 1997), yet there is a place for both of them. 

The difference between them is a matter of difference in the degree of substitutability between 

natural/ecological capital and manufactured capital. Either concept of sustainability implies some 

limits to economic growth. As planetary ecosystem has certain limits, there must also be limits 

on macroeconomic scale (the overall level of resource use and goods output). Hence, there is a 

need in the long term to reach a plateau, a steady state in terms of the consumption of material 

and energy resources. Some capitals must fall under the requirement of strong sustainability, 

others under the weak sustainability. Which of the two it is, will depend on the degree of 

substitutability between manufactured capital and natural/ecological capital. The depletion of 

fossil fuels (natural capital) is an example of weak sustainability. Provided other sources of 

energy (manufactured capital) can be developed instead, we are not obliged to leave our 

descendants an undiminished stock of petroleum. An extinct species, on the other hand, cannot, 

at the current state of scientific knowledge, be recovered, and must, therefore, be considered a 

loss in terms of strong sustainability.  

 

 2.1.3.1. Weak Sustainability  

 

Weak sustainability shows that the substitutability of manufactured capital for natural/ecological 

capital is more or less unlimited. Unlimited substitutability and perfect substitutability are not the 

same. For example, in the case of Cobb-Douglas production function: X = AKaNb, manufactured 

capital K is an unlimited substitute for natural capital N, because however small a positive N is, 

there is always some K, which will produce a given level of output X. By contrast, in the case of 

linear production function: X = (aK + bN), a unit of K is a perfect substitute for (a/b) units of N. 

In the case of weak sustainability, the next generation should inherit a stock of wealth, 

comprising manufactured capital and natural/ecological capital, no less than the stock inherited 

by the previous generation. The depletion of natural/ecological capital is justified as long as 
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manufactured capital can substitute for natural/ecological capital. Any loss of natural/ecological 

capital can/should be balanced by the creation of manufactured capital of at least equal value. 

Hence, it is acceptable to use or destroy natural/ecological capital provided that manufactured 

capital of equal value is substituted for what is lost. Weak sustainability can be criticized on the 

grounds that economic valuation does not reflect the full value of ecological/natural services, and 

therefore, encourages to ignore ecological limits. This can lead the process of economic growth 

or development on very dangerous roads. In the past, destructive ecological feedbacks have 

caused civilizations to collapse. 

 

2.1.3.2. Strong Sustainability 

  

Strong sustainability shows that natural/ecological capital and manufactured capital are not 

substitutable and therefore, stock of natural/ecological capital must be maintained. In other 

words, the substitutability of manufactured capital for natural/ecological capital is absolutely 

ruled out. In the case of strong sustainability, the next generation should inherit a stock of 

natural/ecological capital no less than the stock inherited by the previous generation. Where there 

is danger of irreversibility, that is, damage that cannot be repaired, we should observe the 

precautionary principle. Such principle implies that we should not risk environmental damage, 

which can permanently harm our own society or future generations. 

 

2.1.4. Contextual Macroeconomics 

 

By any criterion, economics is contextual or context-dependent. This means that the nature, role 

and principles of economics change with the change in context.  

Although the reconstruction of economics started since the publication of Boulding’s 

(1950) A Reconstruction of Economics, the first book on contextual economics is Economics: 

Principles and Practices (1979; Last edition, since the first edition is out of print) by Kelvin 

Lancaster, a Columbia University economist (Goodwin, Anaanyin, Ackerman & Weisskopf, 

1997).  

On the basis of the principles of the contextual economics, economics is being redefined 

as the study of the way people organize themselves or their efforts to sustain life and enhance its 
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quality (Goodwin, Nelson, Ackerman & Weisskopf, 2009; Goodwin, Nelson & Harris, 2009). 

Thus, economics studies how individuals engage in the following four essential economic 

activities and how their social coordination is achieved: (i) maintenance of resources (e.g. natural 

resources, manufactured resources, social resources, human resources, financial resources, etc.), 

(ii) production of goods and services, (iii) distribution of goods and services, and (iv) 

consumption of goods and services.  

Hence, contextual economics is the result of an evolutionary process, in which economics 

practitioners have eliminated those ideas that failed and kept those that appear to explain reality 

well. In better words, contextual economics is the result of a sustained process of 

(re)construction of an interaction between ideas and events in the changing context.  

The examples of contextual economics are cultural economics, ecological economics, 

environmental economics, family/household economics, institutional economics, military 

economics, political economics, religious economics, resource economics, social economics, 

social ecological economics, sustainability economics and “Sustainomics”, coined and clarified 

by Mohan Munasinghe (1992), the Chairman of Munasinghe Institute of Development (MIND), 

Sri Lanka. 

As an important branch of economics, macroeconomics is not devoid of context or de-

contextual. Because “the material is not homogeneous through time” (Keynes, 1938) and there 

are no unchanged structures or mechanisms for all times. That is why we have to make a new 

thinking, which is relevant to the changing or contemporary world. If macroeconomics is 

contextual, its objective is to cope with the changing context.  

Needless to say, macroeconomics looks at the performance of the overall economy. But 

how the macroeconomics or macroeconomy and macroeconomic factors and their general 

conditions are examined varies in different schools of thought ceteris paribus.     

Macroeconomics is also being contextualized to create the environmental 

macroeconomics, ecological macroeconomics, social macroeconomics, social ecological 

macroeconomics, sustainability macroeconomics, or macroeconomics of/for sustainability, etc. 

The context of the 21st century macroeconomics is radically different from the context of 

the 19th and 20th century macroeconomics. The contextual difference creates a differentiation in 

the nature and role of macroeconomics.  
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Blanchard (2000) has divided the history of macroeconomics into three epochs: (i) pre-1940 

epoch, (ii) 1940-1980 epoch, and (iii) post-1980 epoch. 

  If macroeconomics for the former two epochs is designated as “old contextual 

macroeconomics”, then macroeconomics for the latter epoch should be denoted as “new 

contextual macroeconomics”. Evidence indicates that old contextual macroeconomics was 

confined to the exploration of the causes, consequences and cures of the problem of persistent 

economic instability through accelerating the economic growth in the capitalist world ceteris 

paribus. But economic instability is one of the multiple subsocial instabilities of social 

instability. The old contextual macroeconomics fails to tackle the problem of persistent social 

instability, non-economic social instability or remaining subsocial instabilities.  

In addition, the worldwide celebration of the First Earth Day on 22 April 1970 

reminds/warns us that the “old context” (persistent social instability) has been coupled with a 

“new context” (emerging ecological instability) in the capitalist world, given the exogenously 

and spontaneously determined natural instability and natural stability including solar stability. 

This “dual instability” (dual context), that is, the coexistence of the “persistent social instability” 

(old context) and the “emerging ecological instability” (new context) cannot be tackled by the 

“old contextual macroeconomics”. Hence, the need for a “new contextual macroeconomics” has 

become eventually inevitable. The substitution of a new contextual macroeconomics for an old 

contextual macroeconomics means contextualization of macroeconomics or contextual 

(re)construction of macroeconomics. Such contextualization is needed only when there is a 

substitution of a new context for an old context.     

Macroeconomics in Context of Goodwin, Nelson and Harris (2009), is the result of 

contextualization of macroeconomics. In this book, they have reinterpreted economics, 

microeconomics and macroeconomics in the context of sustainability.  

Thus, macroeconomics is not a set of principles, which is set in stone (Goodwin, Nelson 

& Harris, 2009). Rather, it has changed over time with the change in context. Contextual 

macroeconomics studies how the various macroeconomic principles fit into different contexts or 

changing context.  

The contextual (re)construction of macroeconomics started since the 1970s. But such 

(re)construction needs adequate, apposite and/or appropriate context. The examples of 

contextualization of macroeconomics are as follows: 
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1. Fellner’s (1976) Towards a Reconstruction of Macroeconomics  

2. Sims’s (1980) Macroeconomics and Reality  

3. Gregory’s (1988) Recent Developments in Macroeconomics  

4. Fisher’s (1988) Recent Developments in Macroeconomics  

5. Phelps’s (1990) Recent Developments in Macroeconomics  

6. Lucas’s (2000) Some Macroeconomics for the 21st Century  

7. Harris and Goodwin’s (2003) New Thinking in Macroeconomics  

8. Goodwin’s (2003) Macroeconomics for the 21st Century 

9. Taylor’s (2004) Reconstructing Macroeconomics  

10. Aoki and Yoshikawa’s (2006) Reconstructing Macroeconomics 

11.  Cohn’s (2007) Reintroducing Macroeconomics  

12.  Goodwin, Nelson and Harris’s (2009) Macroeconomics in Context 

13. Harris and Goodwin’s (2009) Twenty-First Century Macroeconomics  

14. Sachs’s (2009) Rethinking Macroeconomics.  

15.  Stiglitz’s (2011) Rethinking Macroeconomics: What Failed, and How to Repair It. 

 

In this connection, it is relevant to recall the title of a conference “Rethinking Macroeconomics”, 

which was held at the Pocantico Conference Centre of the Rockefeller Brothers Fund, on 20-23 

June, 2002, and sponsored by Global Development and Environment Institute of Tufts 

University, Medford, USA. 

 

2.1.5. Macroeconomics of Sustainability (MOS) 

 

A different kind of macroeconomics is going to be needed… The time is now ripe to develop a 

new macroeconomics for sustainability… There is no macroeconomics for sustainability… So 

there is an urgent need to develop the capabilities required to build a new macroeconomics for 

sustainability… A new macro economics for sustainability is not only essential, but possible 

(Jackson, 2009). 

  

  

The implementation of ambitious programs for social investment and redirection of the macro 

economy towards sustainability will be essential for preserving economic systems in the twenty-

first century (Harris, 2009). 
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When the “core concepts” of macroeconomics developed, the world contained four billion less 

people than it does today. The preanalytic vision, which informed the development of 

neoclassical thought, was that of a world, in which human activity was but a tiny fraction of 

global activity. Human use of resources and production of wastes was considered costless, 

because the regenerative and absorptive capacities of the earth appeared to have no limits. 

Today, evidence, to the contrary, arrives with regularity, to the point that the Royal Society of 

London and the United States National Academy of Sciences, Population Growth, Resources 

Consumption, and Sustainable World (1992) issued an unprecedented joint action statement-

warning (Kysar, 2001):  

 

The future of our planet is in the balance. Sustainable development can be achieved, but only if 

irreversible degradation of the environment can be halted in time. The next 30 years may be 

crucial. The continued dominance within economics of a view of nature as limitless demonstrates 

that macroeconomic theorists also may have committed Whitehead’s antirationalist fallacy: an 

arbitrary halt at a particular set of abstractions. 

 

 

Yet surprisingly, little recognition has been given to the fact that macroeconomics rests on what 

is arguably now a discredited worldview. Among economists, increasing divergence between 

theory and reality is accounted for by increasing recognition of externalities, much like the 

Ptolemaic astronomers, who attempted to save their model of circular planetary motion through 

desperate addition of epicycles.  

However, lest society is to risk growing beyond the biophysical limits of the earth (not to 

mention the point at which marginal costs of macroeconomic growth exceed marginal benefits), 

it seems appropriate to develop a “new macroeconomics”, which is grounded in scientifically 

plausible visions of the “relationship between macroeconomics and sustainability”. Such a new 

macroeconomics can be designated as “sustainability macroeconomics”, “macroeconomic for 

sustainability”, or “macroeconomics of sustainability” (MOS).   

MOS is the eventual and inevitable responsiveness of a group of ecologically and socially 

conscious macroeconomists to the earlier intensive and extensive inducements provided by 

another group of environmentally conscious multidisciplinary and interdisciplinary 
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scholars/thinkers in the form of their writings about the causes, consequences and cures of the 

threat of global unsustainability. In better words, MOS can be seen as the collective, 

collaborative and independent effort of a group of ecologically and socially conscious 

practitioners of macroeconomics to respond to the threat of global unsustainability 

perceived/observed and documented/interpreted by the multidisciplinary and interdisciplinary 

scholars/thinkers in the form of their writings/articles in books and journals.  

Such writings assumed unprecedented proliferation since the worldwide celebration of 

the First Earth Day on 22 April 1970. The First Earth Day can be treated as the “typical turning 

point” in the history of global human society.  That is why all the sustainability-related writings 

can be divided into three different periods: (i) pre-1970 sustainability writings, (ii) 1970 

sustainability writings, and (iii) post-1970 sustainability writings. All these literatures can be 

treated as the roots, inputs or ingredients of a comprehensive MOS. 

If macroeconomics is (re)constructed for realizing the context of sustainability, then 

macroeconomics can be designated as MOS. Unfortunately, up till now, no comprehensive text 

on MOS has been constructed/created. There are only several articles/texts, whose titles are like 

Rethinking, Reconstructing, Reorienting, Reformulating or Rebuilding MOS.  These titles 

indicate that such texts are under (re)construction. Independently, but not simultaneously and 

collectively or collaboratively, many practitioners of macroeconomics are writing only the 

“pieces”, not the “whole” of MOS. Besides, such practitioners come from all over the world. 

Their specific concerns, interests, activities and cultures are diverse. There is hardly any 

coordination and consensus among them. Obviously, there are differences of thought and 

emphasis among them. Hence, their collected writings can constitute the “naïve whole” (naïve 

MOS), but not the “sophisticated whole” (sophisticated MOS). That is why in the Prosperity 

without Growth, Tim Jackson (2009) has rightly disclosed that “There is no macroeconomics for 

sustainability. So there is an urgent need for one. A new macroeconomics for sustainability is not 

only essential, but possible”.  

However, the relevant examples of fractional and fragmented (re)constructions of 

macroeconomics for the realization/restoration of sustainability can be demonstrated by the 

following twenty one literatures: 
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1. Macroeconomics of Sustainability in Ikerd’s (1997) Toward an Economics of 

Sustainability  

2. Bretschger’s (1998) The Sustainability Paradigm: A Macroeconomic Perspective 

3. Macroeconomics of Sustainability in Robertson’s (1999) The New Economics of 

Sustainable Development  

4. Harris’s (2001) Macroeconomic Policy and Sustainability  

5. Kysar’s (2001) Sustainability, Distribution and Macroeconomic Analysis of Law  

6. Brandt 21 Forum’s (2003) The Macroeconomics of Sustainable Development 

7. Jesperson’s (2004) Macroeconomic Stability, Sustainable Development and Full 

Employment  

8. Harris and Goodwin’s (2004) New Thinking in Macroeconomics: Social, Institutional 

and Environmental Perspectives  

9.  Courvisanos’s (2005) A Post Keynesian Innovation Policy for Sustainable Development 

10. Harris’s (2007) Reorienting Macroeconomic Theory towards Environmental Stability 

11.  Goodwin, Nelson and Harris’s (2007) Macroeconomics and Ecological Sustainability   

12. Harris’s (2008) Ecological Macroeconomics: Consumption, Investment and Climate 

Change  

13. Macroeconomics for sustainability in Jackson’s (2009) Prosperity without Growth 

14. Custers’s (2010) The Task of Keynesianism Today: Green New Deals as Transition 

Towards a Zero Growth Economy 

15.  Pollitt et al.’s (2010) A Scoping Study on the Macroeconomic View of Sustainability  

16. Victor’s (2010) Macroeconomics for Sustainability  

17.  Nadal’s (2011) Rethinking Macroeconomics for Sustainability  

18. van der Ploeg’s (2011) Macroeconomics of Sustainability Transitions  

19. Brown et al.’s (2013) Macroecology Meets Macroeconomics: Resource Scarcity and 

Global Sustainability 

20. Antal & van den Bergh’s (2014) Macroeconomics, Financial Crisis and the 

Environment: Strategies for a Sustainable Transition 

21. Venkatesan’s (2015) Sustainability in the Curriculum and Teaching of Economics: 

Transforming Introductory Macroeconomics  
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The construction of MOS is possible, if the preexisting or unreconstructed theoretical 

approaches, frameworks or models of macroeconomics can be reconstructed accordingly, or in 

other words, if the preexisting or unreconstructed theoretical approaches, frameworks or models 

of macroeconomics can be substituted with the new or reconstructed theoretical approaches, 

frameworks or models for sustainability. From neoclassical perspective, there is no need for a 

new macroeconomic framework/model for sustainability (Pollitt et al., 2010). But Victor (2008) 

claims that even in a rather conventional macroeconomic framework/model (e.g. hydraulic 

Keynesian macroeconomic model), a new MOS is not only meaningful, but also possible.    

 

The construction of MOS is still being executed by many practitioners of environmental 

macroeconomics, ecological macroeconomics, social macroeconomics and social ecological 

macroeconomics to reduce/rule out the emerging threat of unsustainability and/or to 

restore/realize the state of sustainability of the “tiny little Titanic of global life amid the 

boundless ocean of lifelessness”.  

Hence, the reconstruction of HK, coined and clarified by Coddington (1976, 1983), for 

restoring/realizing the context of sustainability, can be regarded as one of the complementary 

contributions to MOS. 

Albert Einstein (1879–1955 AD) remarked that “problems cannot be solved at the same 

level of thinking that lead to their creation” (Ikerd, 1997). If so, problems arising from old 

contextual macroeconomic thinking cannot be solved using that thinking. A new contextual 

macroeconomics (e.g. MOS) cannot be derived from the contextual macroeconomics of the old 

belief system. A new belief system is inevitably needed for reconstructing MOS. 

  

2.1.5.1. Need for a MOS 

 

The need for a MOS has been disclosed by Ikerd (1997) in his Toward an Economics of 

Sustainability by an analogy as follows: 

 

We need a new (macro)economics of sustainability, because the old (macro)economics is 

fundamentally incapable of addressing the social and ecological issues of sustainability. The old 

(macro)economics is like an old house that has been fixed up over and over with new paint, new 

siding, new roofs, added rooms, and added stories; but still has the same support structure and 
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foundation. Now, the old beams are rotting and the foundation is crumbling. There is no way to 

fix it without tearing it down and starting over from the foundation up. This necessity should not 

be viewed as any discredit to those who have spent careers painting, roofing, and remodeling the 

old house. They have made due with what they had to work on – there seemed to be no logical 

alternative. We all hate to see the old building come down. But, nothing lasts forever. It simply is 

time to rebuild. 

 

 

2.1.5.2. Crucial Characteristics of MOS 
 

The crucial characteristics of MOS have been described chronologically by the following ten 

authors: 

(1) Indian economist Amlan Datta (1997) said: 

 

There was a time when by the new (macro)economics was meant the Keynesian economics, 

which was notable as a response to the depression of the 1930s. The new (macro)economics that 

is struggling to grow today is something very different. It constitutes our response to a new set of 

problems, which was only dimly perceived earlier, but has steadily grown in urgency over the 

last quarter of this century. It attempts to put forward new ideas about how to organize the 

foundations of a sustainable (macro)economy at this juncture in history when there are clear 

signs that the global economy cannot move much further along the accustomed paths of 

industrial growth without ending up in total disaster. For the true welfare economist, the horizons 

of enquiry are shifting again in a new direction…. The study of wealth and welfare stands at a 

new crossroads.  

 

(2) Ikerd (1997) argues that MOS must be multidimensional – with economic, ecological and 

social dimensions. It must deal with balance among, as well as attainment of, things economic, 

social, and ecological. Thus, MOS must be “holistic”, not just “aggregate”, in nature. It must 

promote the sustainability of communities, nations, and the world. We need a new MOS, because 

the old macroeconomics is fundamentally incapable of addressing the social and ecological 

issues of sustainability.  

(3) According to Robertson (1999), MOS reflects the growing worldwide demand for new ways 

of economic life and thought that will conserve the earth and its resources, and empower people 

to meet their own needs and the needs of others. Robertson (1999) has pointed out the following 

six principles of MOS: 

(a) Systematic empowerment of people (as opposed to making and keeping them dependent), as 

the basis for people-centered development. 
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(b) Systematic conservation of resources and environment, as the basis for environmentally 

sustainable development. 

(c) Evolution from a wealth of nations model of economic life to a one-world model, and from 

today’s inter-national economy to an ecologically sustainable, decentralizing, multi-level one-

world economic system. 

(d) Restoration of political and ethical factors to a central place in economic life and thought. 

(e) Respect for qualitative values, not just quantitative values. 

(f) Respect for feminine values, not just masculine ones. 

 

(4) Harris (2001) points out that there is as yet little work on reforming macroeconomic theory 

and policy to take account of sustainability. Since Herman Daly first called for an environmental 

macroeconomics a decade ago (Daly, 1991), there has been relatively little forward progress on 

this issue – certainly none that has penetrated the mainstream of macroeconomic theory, practice, 

and teaching. A sustainable perspective implies that radical and proactive government policies 

are required to achieve economic development that is both socially just and ecologically sound. 

The fundamental redirection required for sustainable development cannot be achieved without 

reorienting macroeconomic policy. There is an increasing recognition that the achievement of 

social goals is essential to environmental sustainability. Given the urgency of many macro-level 

and global environmental issues together with the clearly inadequate state of current 

macroeconomic theory, it appears that the time is ripe for a reassessment of macroeconomic 

theory and policy.  

(5) Goodwin (2003) emphasizes that macroeconomic theory has not yet come to grips with major 

issues of the 21st century. These include environmental pressures, demographic changes, the size, 

structure, and power of MNCs, and growing economic inequality. Existing macroeconomic 

theory also does not deal adequately with normative issues, focuses excessively on market 

solutions, assumes that a single macroeconomic theory can apply to all situations, and ignores 

issues concerning the scale of economic activity and the speed of change. Macroeconomic theory 

has been left behind by some critical facts and trends that are emerging in the 21st century. One 

large set of discordant facts may be summarized as the limits of earth’s carrying capacity in 

relation to both human demands for resources and anthropogenic emissions of destructive 

pollutants.  
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(6) Harris and Goodwin (2009) have examined the following seven crucial issues of MOS: 

(a) Understanding the challenge of global warming.  

(b) The new climate economics.  

(c) Economics and climate change: Resilience, equity, and sustainability.  

(d) The right to development in a climate-constrained world.  

(e) The economic fundamentals of global warming. 

(f) Macroeconomics and sustainable development: Applying “sustainomics” framework.  

(g) Ecological macroeconomics: Consumption, investment and climate change.  

 

(7) According to Jackson (2009), there is an urgent need to develop a new ecologically literate 

macroeconomics capable of offering meaningful guidance for a lasting prosperity – a prosperity 

that for now at least will have to do without growth, and may eventually be able to replace it 

altogether. It will be essential in understanding how to build a different kind of macroeconomics, 

one in which stability is no longer predicated on increasing consumption growth, but emerges 

through strategic investment in jobs, social infrastructures, sustainable technologies and the 

maintenance and protection of ecosystem. A new macroeconomics for sustainability must 

abandon the presumption of growth in material consumption as the basis for economic stability. 

It will have to be ecologically and socially literate, ending the folly of separating economy from 

society and environment. MOS does not rely for its stability on relentless growth and expanding 

material throughput. Jackson (2009) has prescribed twelve steps to a sustainable economy as 

follows. 

(A) Four Steps for Building a Sustainable Economy 

(A1) Developing macroeconomic capability 

(A2) Investing in public assets and infrastructures 

(A3) Increasing financial and fiscal prudence 

(A4) Reforming macroeconomic accounting 

(B) Five Steps for Protecting Capabilities for Flourishing 

(B1) Sharing the available work and improving the work-life balance 

(B2) Tackling systemic inequality 

(B3) Measuring capabilities and flourishing 

(B4) Strengthening human and social capital 
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(B5) Reversing the culture of consumerism 

(C) Three Steps for Responding Ecological Limits 

(C1) Imposing clearly defined resource/emission caps 

(C2) Implementing fiscal reform for sustainability 

(C3) Promoting technology transfer and international ecosystem protection 

(8) Sachs (2009) remarks that sustained and widespread future prosperity will require basic 

reforms in global macroeconomic governance and in macroeconomic science. Structural 

challenges like energy, climate change, higher education, public health and infrastructure are not 

treated as economic priorities in the conventional macroeconomics. A new strategy of economic 

governance – one that is structural and global – is now needed, and a new science of 

macroeconomics must supersede the stale debates of Keynesian and rational expectation 

theories. The new tools of macroeconomics are quite different from the existing tools.   

Macroeconomics needs an overhaul not only in concepts and tools, but in global cooperation as 

well. Global macroeconomics, as opposed to national macroeconomics, should be reconstituted 

around the global challenges, since solutions to the problems will do more to promote and 

sustain global growth than further fiddling with macroeconomic dials. Yet as important as these 

areas are to our current and future economic wellbeing, we have a surfeit of words and a 

dangerous deficit of real action. We will need, urgently, to strengthen global institutions so that 

they can provide reliable expert guidance, quantification, monitoring, and oversight of global 

cooperative actions. The data matter and we are flying blind. We will do well to start the new 

macroeconomics with three crucial and interconnected challenges: (a) climate and energy 

security, (b) food and nutrition security (including land use, water use and biodiversity), and (c) 

poverty reduction. The world’s macroeconomic challenges are new, because we have hit 

generational roadblocks due to persistent poverty, escalating environmental threats, and 

deepening energy insecurity. Macroeconomic aggregates will not produce the next generation of 

automobiles, the safe worldwide use of nuclear power, the protection of rainforests, or global 

capture and disposal of carbon dioxide at cost-fired plants. The new macroeconomics must be 

structural – concerning itself with poverty, education, food, energy, and climate over CPI – if we 

are to find our way to sustainable recovery and development. 

(9) Goodwin (2010) says that the critical role for macroeconomic theory is no longer simply to 

explain how the existing macroeconomic system works, but also to explore how the 
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macroeconomic system can be changed to become more adaptive and resilient in the face of the 

challenges of the 21st century, and how it can be more directly designed to support human 

wellbeing, in the present and the future. Simultaneous changes are needed, in both the actual 

macroeconomy and also in macroeconomic theory. In short, the major problems with mainstream 

macroeconomic theory begins with its assumption of final ends – most probably, maximizing 

GDP – that are not appropriate to a resource-constrained world. It views the macroeconomy as 

separate from its social and ecological contexts, understanding neither its dependence on these 

contexts nor the impacts of meta-externalities from the macroeconomic system upon them. It 

only counts things that go through the market, and it has a bias against the public sector and in 

favor of the status quo.  

(10) Nadal’s (2011) book Rethinking Macroeconomics for Sustainability reveals the linkages 

between monetary, financial and fiscal policies, and the environmental degradation, which 

threatens the planet’s biosphere. Rebooting the world economic system is simply not enough to 

get us on the road to sustainability. If we do not bring macroeconomics to the discussion of 

sustainability, we will have failed in the endeavor to make this a better world. Nadal’s (2011) 

book is an effort to bring together macroeconomics and the current debates on sustainability. The 

world will never reach sustainability, if we do not redefine macroeconomic theories, policies and 

practices. Nadal (2011) points out that it is a good time to seize the opportunity to go back to 

basics and redefine the object and the role of macroeconomics. It is time to rethink 

macroeconomics for sustainability. 

 
 

2.2. Reconstructions of HK for Sustainability by Previous Literatures for 

Contributing to MOS 

 

 

The pursuit of knowledge is a cooperative endeavor, and will be more successful, if everyone is 

allowed to make a contribution. For each man has something personal to contribute toward the 

truth. 

                                                               -----Aristotle (384-322 BC) [Richman, 2011] 

 

 

A journey of a thousand miles begins with a single step. This is an old proverb.  Initiatives to 

integrate the sustainability with macroeconomic theory and policy are a step in the right direction 
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to develop a MOS. The objective of the reconstruction of HK to realize the context of 

sustainability is to lay the foundation for that first step.  

Earlier, it has been stated that the two constituent Keynesian macroeconomic models of 

HK are (i) Simple Keynesian Model and (ii) IS-LM Keynesian Model. Hence, reconstruction of 

HK for sustainability means the reconstruction of both the foregoing two models of HK for 

realizing/restoring sustainability to contribute to MOS. 

  

Chronologically, the following twenty two literatures demonstrate how HK can be reconstructed 

for realizing/restoring “different dimensions” of sustainability: 

(1) Young (1975) argues that in addition to describing short-run functional and causal 

relationships between the main economic aggregates in a capitalist or mixed economy, the 

hydraulic Keynesian model can also be reconstructed in “ecological terms”. This follows from 

the fact that psychosocial, normative, and subjective factors are both explicitly and implicitly 

included in the hydraulic Keynesian system. This system can, therefore, be described in terms 

broader than purely economic ones, and thus the word ecosystem can be utilized in this regard, 

as it seems to cover both the economic and ecological factors involved. 

(2) Daly (1991) pleads for an environmental macroeconomics. The response within the school of 

ecological economics has been limited to the use of the hydraulic Keynesian model (IS-LM 

Keynesian model), because the IS-LM Keynesian model is the “workhorse model” in 

macroeconomics (Daly & Farley, 2004; Lawn, 2003b). It is more accurate to say that the IS-LM 

Keynesian model is the Trojan horse, from which the effort to distort and recover Keynesian 

theory has been launched by the establishment (Nadal, 2011). 

(3) According to Girma (1992), macroeconomic and program policymakers are presently not 

well equipped with analytical methods for examining the environmental effects of their 

recommendations and actions. Girma’s (1992) article proposes a framework for examining 

macropolicy effects on incentives and constraints in the environmental sector and approach for 

adapting policy cost-benefit analysis to incorporate sustainability concerns. A simple Keynesian 

model is constructed, and used to show how the environment may be incorporated as a sector of 

the macroeconomy. Aggregate demand policy, sectoral policy and distributional issues are 

examined within the context of this simple Keynesian model. In short, Girma’s (1992) article 
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starts from a simple Keynesian model and adds an environment sector to examine key 

macroeconomic policies and their impacts on the environment. 

(4) Thampapillai (1995) was the first author to try to assimilate the environment into a 

macroeconomic model by defining an environmental cost function and projecting it on to a 

conventional IS-LM Keynesian model. The model is used to identify how macroeconomic 

policies can be used to alter the IS-LM equilibrium in order to attain a position, which maintains 

the assimilative capacity of the environment. The issue is how macroeconomic policies can be 

used to attain a position of environmental equilibrium. In terms of modified IS-LM Keynesian 

model, Thampapillai (1995) suggests that the restrictive or tighter fiscal and monetary policies 

can reduce the level of macroeconomic activity, and such reduction of the volume of 

macroeconomic activity can return the economy to the level of environmental sustainability. 

(5) The article of Thampapillai and Uhlin (1996) discloses that the depreciation of environmental 

capital is internalized within a simple Keynesian model to permit the determination of 

sustainable national income (SNI). This article includes the simulation of SNI paths and the 

evaluation of wages and technology/management policies for achieving convergence between 

full employment and SNI. The scope for further conceptual development is demonstrated by the 

illustration of aggregate supply in the context of environmental depreciation.  

(6) Building on the basic tenet of environmental accounting, a simple Keynesian model has been 

adapted by Thampapillai and Uhlin (1997) for the determination of SNI. This adaptation 

involves the formulation of linear (See Figure 2, Thampapillai and Uhlin, 1997) as well as 

nonlinear (See Figure 3, Thampapillai and Uhlin, 1997) frameworks of national income 

determination. These frameworks are empirically demonstrated for the US economy by 

integrating standard macroeconomic data with macro-environmental data. The analysis includes 

the derivation of SNI paths and the evaluation of wages and technology/management policies for 

jointly achieving full employment and SNI. The results indicate efficiency improvements in the 

utilization of environmental capital and possible converges between the SNI path and actual NI 

path.  

(7) The article of Ahmed and Mallick (1997) has incorporated environment into a simple 

Keynesian model for estimation of SNI of Pakistan and Bangladesh. It is now widely accepted 

that the indicators of NI accounts do no correctly portray the state of the economy. GDP is the 

widely used measure of economic activity, and is generally used in formulating demand 
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management and stabilization policies. A major shortcoming of relying solely on GDP is that it 

ignores the effects of environmental degradation and depletion of natural resources. Where 

environment is concerned, there is no such thing as a free lunch and the burden of the excessive 

use will have to be borne by the coming generations. In environmental economics, the 

environment is regarded as capital, which is durable and provides services overtime. If managed 

properly, it can provide services indefinitely. As manufactured capital depreciates overtime, the 

environment also deteriorates if not maintained. Thus, the allowance for the depreciation of 

environmental capital has to be deducted from a country’s NI to ensure its proper maintenance, 

that is, to offset the wear and tear of natural endowments. This allowance is called environmental 

capital depreciation and is deducted from the GNP to achieve the SNI. 

(8)  Heyes’s (2000) article has used a modified IS-LM Keynesian model to examine how 

monetary and fiscal policies affect the environment. The method of Heyes (2000) differs from 

that of Thampapillai (1995), because Heyes introduces the environmental restriction directly as 

an environmental equilibrium curve, denoted by EE. Each point of this EE curve corresponds to 

a situation, in which the wear-and-tear effect on the environment is being restored. In the EE 

curve, the rate, at which the economy is using the natural resource base or the environment, is 

equal to its resilience. The EE curve shows that all interest-output combinations are such that the 

rate at which the economy is using environmental services is exactly equal to the natural 

environment’s ability to supply them.  In a nutshell, the EE curve is introduced into the IS-LM 

Keynesian Model to show how monetary and fiscal policies can return the economy to a position 

of environmental equilibrium. Traditional fiscal and monetary policies can set the economy on a 

scale, which is compatible with environmental equilibrium. 

(9) The article of Mallick, Sinden and Thampapillai (2000) shows that the environment is an 

asset that provides essential services. Like any other asset, its services will diminish as it 

depreciates. The environmentally SNI of a nation depends on a sustained flow of these services, 

and can be estimated by including the environment in a macroeconomic framework, with a goal 

to achieve both full employment and sustainability. The relationship of NI to employment is 

estimated at full employment, actual employment and the employment level that is necessary to 

SNI, for the Australian economy. There proved to be a widening gap between actual NI and 

environmentally SNI, and between actual NI and full employment NI. Wage reduction and 

improvement of technology are analyzed as possible ways to meet the goal of an 
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environmentally SNI. In the analysis of the Australian economy, this article suggests that 

reconciliation between the goals of sustainability and employment may be achieved by a real 

wage reduction of approximately 8-10%. This analysis has been structured within the framework 

of a simple Keynesian model of NI determination and a Cobb-Douglas production function. In 

this article, the 8-10% wage reduction has been estimated by recourse to a Cobb-Douglas 

production function for full employment. This wage reduction amounts to the same magnitude as 

the environmental capital depreciation allowance, which can be subtracted from NNP in the 

simple Keynesian model of NI determination in order to achieve sustainability. 

 

(10) Munasinghe (2002) traces the relation between macroeconomics and the environment from 

historical perspective. Then he discusses how environmental considerations can be incorporated 

into more conventional Keynesian macroeconomic models used in policymaking, ranging from 

extensions of the IS-LM Keynesian model used in analyses of comparative statics, to 

sophisticated computable general equilibrium models (CGEMs), which include environmental 

variables. Longer run environmental macroeconomic models for both closed and open 

economies are built around supply side issues like capital accumulation, natural resource 

depletion, long run labour supply, discount rate and the rate of technological progress. Finally, he 

reintroduces the IS-LM-EE Keynesian model of Heyes (2000) briefly in terms of IS-LM-EE 

diagram and its mathematical explanation.  

(11) Lawn (2003a) has given an introduction to Heyes’s (2000) IS-LM-EE Keynesian model in 

order to establish an environmental macroeconomics.  

(12)  Lawn (2003b) has provided an appraisal of Heyes’s (2000) IS-LM-EE Keynesian model for 

the further development of environmental macroeconomics.  

(13) Lawn (2003c) has extended the IS-LM Keynesian model to include an environmental 

equilibrium curve, which is similar to Heyes’s (2000) EE curve. Lawn (2003c) has demonstrated 

that a decade has now passed since Daly made a plea for an environmental macroeconomics. 

Despite an expanding literature on green NI accounting and the efforts of ecological economists 

to measure the sustainable net benefits of a growing macroeconomy, it is only recently that 

Daly’s plea has been adequately answered. This has been achieved with the incorporation by 

Heyes of an environmental equilibrium curve (EE) into the familiar IS-LM Keynesian model. 

However, the IS-LM-EE Keynesian model proposed by Heyes is incomplete. By extending 



45 
 

Heyes’s model to include the role of technological progress and the sustainable net benefits of 

economic activity, this article shows that conclusions regarding the desirability of expansionary 

fiscal and monetary policies alter quite radically. Moreover, it sends out a clear message that 

environmental concerns should be incorporated into macroeconomic models. They should not be 

solely confined to microeconomics. 

(14) The article of Daly and Farley (2004) has adopted a different approach to the use of an IS-

LM Keynesian model. First, it assumes that it is possible to calculate the throughput-intensity per 

unit of output. Second, it also assumes that it is possible to estimate the maximum ecologically 

sustainable level of output. This can then be imposed as an external physical constraint. The new 

physical restriction is introduced into the model through a vertical line, which is called 

ecological capacity line and is denoted by EC. Each point on the vertical EC line shows a 

biophysical equilibrium. Given the technology used in the economy, the EC line indicates the 

balance between usage and extraction rates, and the capacity of the environment to replace used 

materials and restore the health of ecosystem. The points on the EC line are ignored by the 

actors, whose behavior is captured in the IS-LM curves. 

(15) Sim (2006) revisits Heyes’s (2000) attempt to incorporate an environmental constraint into 

the IS-LM Keynesian model. Sim’s (2006) article extends the IS-LM-EE Keynesian model of 

Heyes (2000). In Heyes’s (2000) model, exogenous fiscal or monetary shocks are needed so that 

the intersection of all the three curves: IS curve, LM curve and EE curve, is reached. Such 

independent adjustments are circumvented in Sim’s (2006) article, which argues that a naturally 

adjusting process exists and formalizes the mechanism for the IS-LM-EE Keynesian model. 

Sim’s (2006) model arises out of the requirement of overcoming the inadequacies of Heyes’s 

(2000) model. The main inadequacy of Heyes’s (2000) model is that it fails to answer the 

question raised by Sim (2006): Is there a natural adjustment mechanism in the environmental 

Keynesian framework? Sim (2006) claims that Heyes (2000) cannot suggest so. While the 

simplicity and elegance of Heyes’s model deserves merit, nevertheless one difficulty is existent 

in his model. In Heyes’s model, convergence to the macro-environmental equilibrium is not 

automatically guaranteed, but is achieved by exogenous adjustment of IS or LM curve. In this 

respect, Heyes’s model imposes a strong assumption that policy maker has perfect knowledge of 

what the environmental constraint is, and the precise amount of monetary or fiscal policy 

stimulus to attain an environmentally consistent market equilibrium. Sim’s (2006) model offers 
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an adjustment process for the IS-LM-EE Keynesian model of Heyes based on insights from the 

question: Will a level of economic activity, which is excessively polluting, be sustainable in the 

long run? Recent works suggest that the answer is negative. Sim’s (2006) article suggests that in 

the absence of institutional arrangements, the level of economic activity must eventually 

conform to that accommodable by the environment. Through the IS-LM-EE Keynesian model, 

one important lesson emerges: overlooking the environment, when developing an economy, is a 

strategy programmed for serious breakdowns. Eventually, drastic but costly control measures 

have to be initiated, heavily polluting manufacturing and power plants may have to be retired, 

and lifestyles could change. Sustainable economic growth must also be accompanied by 

progressive upgrading of regulatory standards. The objective of Sim’s (2006) article is to offer a 

simple way to improve the workability of the IS-LM-EE Keynesian model so that further 

extensions can be conducted from this point onwards. 

(16) In Morales’s (2007) article, a simple framework extending the IS-LM-EE Keynesian model 

is presented to address the perceived problem of having to balance the twin macro goals of 

economic growth and environmental sustainability. This article shows that unless environmental 

policy is optimal, the policy maker’s decision will lead to unsustainable growth. On the contrary, 

if environmental policy is optimal, there is a: (i) finite period of sustainable growth initially, and 

(ii) gradual adjustment to a stationary sustainable output level due to thermodynamic constraints. 

Social preferences, however, play a crucial role in terms of characterizing the long-run 

adjustment process. The aim of Morales’s (2007) article is to contribute further to Heyes’s 

(2000) original proposal – the greening of textbook macro theory in terms of IS-LM-EE 

Keynesian model. Morales’s (2007) article has been influenced by Daly’s suggestion that 

macroeconomic theory should promote the basic goals of human development and sustainability.  

(17) In terms of simple Keynesian model, Thampapillai, Wu and Sunderaj (2007), in their joint 

article, demonstrate that China has been heralded as the fast growing economy in the world. This 

growth has been achieved significantly at the expense of its environment. Conventional measures 

of economic performance (e.g. GDP) do not take into account environmental damages, and thus 

may be biased towards an unsustainable development path. This article compares China’s 

economic performance as measured by GDP against a measure of sustainable GDP, estimated by 

adjusting GDP for the depreciation of air, soil, and water resources. The results of this article 

indicate that China’s performance may not be as remarkable as commonly perceived, and that its 
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quest for sustainable development may be challenged by political and social considerations. The 

challenge includes the resolution of conflict between the goals of employment and sustainability. 

With the help of several equations and the income-expenditure diagram (See Figure 3, 

Thampapillai, Wu and Sunderaj, 2007) of simple Keynesian model, this article illustrates the 

potential conflicts between sustainability and the pursuit of full employment. This article also 

points out formidable challenges in searching for sustainable development path for the Chinese 

economy. The sustainability-employment conflict shows that the quest for sustainable 

development could severely undermine the government’s ability to maintain social and political 

stability through labour participation. While the concept of sustainable development has gained a 

wide acceptance among the decision-makers in China, its implementation involves difficult 

trade-offs among the various objectives.  

(18) Emmanuel (2008) has transformed the IS-LM Keynesian model into the IS-LM-BP-BE 

Keynesian model to incorporate the problem of pollution. This reconstruction of the IS-LM 

Keynesian model has shown the ecological and economic effects of different monetary and fiscal 

policies depending on the type of small open economy considered (with or without different kind 

of pollution control activities). The introduction of pollution in the form of stock in a dynamic 

IS-LM Keynesian model, has allowed us to analyze the environmental consequences of 

macroeconomic policies. According to this model, an environmental public expenditure, even if 

it leads to increased pollution, is preferable to a usual public expenditure, because it causes 

relatively fewer emissions of pollution than the latter, for an identical increase in national 

income. The environmental effect of an expansionary monetary policy depends on the type of 

economy involved in. In the unusual case, where the bulk of investment activities is dedicated to 

clean up, any change in money supply leads to a variation in the opposite sense in the level of 

pollution, for the reason that a lower interest rate stimulates investment in pollution control that 

compensates the much more adverse effects of investment in usual sector. In the normal case, 

where the private sector pollution is smaller than the usual private sector, any monetary policy 

induced by the decline of interest rates, encourages more the usual investment (with 

environmental standards unchanged), and thereby increases pollution and the income levels. 

Hence, one of the major lessons of this model is that what is important is the expectation in the 

sector of the pollution control and the size of this sector relatively to the rest of the economy. 

Also, a government anxious to make a sustainable economic growth should give priority to try to 
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drive the expectations of these pollution control firms through environmental standards 

increasingly severe as long as the economy did not have a private sector of pollution control at 

least as important in its economic size as the usual private sector. In the meantime, 

environmental public policies should be preferred, from an environmental point of view, to any 

monetary and budgetary policy, provided that public environmental measures are concrete and 

truly effective remediation. Thus, our findings reinforce the arguments of post-Keynesians, who 

recognized the importance of informational constraints in a state of uncertainty, and preferred 

maintaining standards seeking optimality. Moreover, if one takes as relevant the criterion 

proposed by Daly of carrying capacity, i.e., the optimal scale of the economy compared to the 

ecosystem behind it, it can be concluded that the model, except in unusual circumstances, shows 

that any monetary or budgetary policy increases the pollution level and therefore drives the 

economy a little closer to the sustainable limit. If the economy is in an unusual case, one moves 

more and more from this limit, and then there is sustainable development in its fullest sense. 

(19) On the basis of simple Keynesian model, Victor (2008) has invented a notion of LowGrow, 

which is an interactive computerized model of the Canadian economy. This LowGrow model has 

suggested how both ecological sustainability and social sustainability can be achieved.  

(20) Harris (2008/2009) has tried to solve the following three dilemmas by extending the simple 

Keynesian model, in which three modified equilibrium equations are embedded: (i) The 

balancing of consumption and investment while maintaining high employment as well as limits 

on material consumption, (ii) The provision of adequate social and health expenditures, including 

the added expenditures necessary for a graying population with greater longevity, and (iii) The 

sufficient investment in the maintenance of critical natural capital systems including ecosystems 

and atmosphere.  

(21) The remark of Custers (2010) is much relevant to realize the need for reconstructing the 

“ecological Keynesianism”. His argument can be summarized as follows. The world economy 

today is facing the juncture of two simultaneous crises: (i) The deepest recession since the end of 

World War Two, and (ii) An unprecedented world ecological crisis. Does Keynesianism offer 

viable ideas to face this combined crisis, alternative to the neoliberal policymaking, which has 

prevailed during the last thirty years? Historically, if viewed from a longer-term perspective, the 

form of Keynesianism, which has predominated is “military Keynesianism”, defined as 

macroeconomic policymaking by capitalist governments aimed at stimulating aggregate demand 
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for goods. Thus, deficit spending was already applied by the British government, when it 

competed with other European states to gain world hegemony in the late 17th and the 18th 

century. Again, whereas for a limited period of time after World War Two, a “civilian type of 

Keynesianism” has coexisted with “military Keynesianism”, especially in Western Europe, the 

“military form of Keynesianism” has clearly prevailed in the era of globalization, especially in 

the US. Keynesianism offers possibilities for a shift from current policymaking, but only if its 

mode of application is radically different from its historical modes. An “ecological 

Keynesianism” needs to fulfill both a social criterion - promotion of employment - and an 

ecological standard - countering capitalism’s inherent tendency to destroy its natural 

surroundings. Three examples of an “ecological Keynesianism” initially come to mind: (i) The 

state’s use of transfer and investment measures so as to accelerate the shift from reliance on 

fossil fuels towards reliance on renewable energy, (ii) State intervention to discourage 

incineration of waste, and to enhance reliance on recycling, and (iii) Conversion of military 

production facilities into units, which produce for the sustenance of life on earth. While an 

“ecological Keynesianism” does offer ample possibilities to address today’s combined crisis, the 

given policymaking needs to be understood as transitional. A solution to the world’s ecological 

crisis is only possible via the transition towards a stationary state - a zero growth economy at the 

world level, which protects the interests of the global South.  

(22) Konar (2010) argues that Simple Keynesian Model and Hicks-Hansen IS-LM Keynesian 

Model of Coddington’s HK are devoted to explore the causes, consequences and cures of the 

“persistent problem of economic instability” in the capitalist world. But recently the global 

environmental indications are that the “persistent economic instability” is being coupled with the 

“emerging threat of ecological instability” in the world capitalist system. This dual instability – 

the coexistence of persistent economic instability and the emerging ecological instability – 

constitutes the “ecologically unsustainable economic instability” or “ecologically economic 

unsustainability”, which cannot be tackled by conventional HK due its ingrained inadequacies. 

This article shows how the foregoing two models of HK can be “ecologized” to restore 

“ecologically economic sustainability” through the compositional modifications of the 

conventional equilibrium conditions for income determination by incorporating the 

macroecological variables into these equilibrium conditions, and also through the introduction of 

new policy measures and applications. This article suggests that conventional HK shows upward 
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or downward bias with respect to ecological HK in the sense that the values of most of the 

conventional macroeconomic variables (that is, surface values) are significantly different from 

that of ecologically adjusted macroeconomic variables (that is, true or real values). 

 

2.2.1. A Critical Conclusion from Previous Literatures on the Reconstructions 

of HK for Sustainability  

 

 

Serious criticisms and serious replies are both essential parts of science (Daly, 1997).   

 

 

The twenty two previous literatures on the reconstructions of HK for realizing the varied 

versions of sustainability can be classified into two groups. While the first group has attempted 

to reconstruct the Simple Keynesian Model, the second group is devoted to reconstruct the IS-LM 

Keynesian Model.   

The first group includes Young (1975), Girma (1992), Thampapillai and Uhlin (1996), 

Thampapillai and Uhlin (1997), Ahmed and Mallick (1997), Mallick, Sinden and Thampapillai 

(2002), Thampapillai, Wu and Sunderaj (2007), Victor (2008), Harris (2008/2009), Custers 

(2010) and Konar (2010), while the second group contains Daly (1991), Thampapillai (1995), 

Heyes (2000), Munasinghe (2002), Lawn (2003a, 2003b, 2003c), Daly and Farly (2004), Sim 

(2006), Morales (2007), Emmanuel (2008) and Konar (2010). 

 

2.2.2. Common Features of Previous Literatures  

 

The common features of the twenty two previous literatures on the reconstructions of HK for 

realizing the different versions of sustainability can be summarized as follows: 

(1) The previous literatures are based on hydraulic Keynesian methodology, framework, setup, 

model or paradigm.  

(2) They have devised different models, in which different tools of analysis are embedded. 

(3)  While some models have introduced the different new variables, other some models have 

introduced the different new equations, functions or curves. 
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(4) Some models have been designed to tackle the problem of environmental or ecological 

sustainability, while few models have considered social sustainability, ecologically social 

sustainability or ecologically sustainable social stability. 

 

2.2.3. Distinctive Features of the Reconstructed HK for Sustainability  

 

 

The distinctive features of the reconstructed HK for sustainability in the present thesis can be 

summarized in terms of the following two points: 

(1) Reconstructed HK for sustainability consists of different submodels. Each sub-model is 

characterized by its “representative equations”, which are indicated by the “equilibrium 

equations” of the commodity market and/or money market. The nature of the equilibrium 

equations is determined by the nature of the (i) economy (e.g. two-sector closed economy, three-

sector closed economy, four-sector open economy) and (ii) new variables (e.g. economic, 

ecological, social, sub-social) incorporated into the equilibrium equations. 

(2) Though the nature and composition of equilibrium equations in each submodel has been 

transformed through the incorporation of the new variables, yet no new equations, functions or 

curves have been introduced. Because adequate or appropriate reconstitutions of the equilibrium 

equations rule out the necessity of introducing the new equations, functions or curves.  

 

2.2.4. Two Critical Questions 

 

The critics can raise the following two crucial questions: 

(1) What are the missing points or demerits of the previous literatures?  

(2) What is the novelty, newness, originality or merit of the present thesis?  

 

2.2.5. Response to Two Critical Questions 

 

The response to the foregoing two critical questions is based on the most relevant remarks of the 

following three authors: 

(1) According to the American Nobel laureate (1982) economist George J. Stigler, originality has 

the temporal priority in the statement of an idea. Originators usually discover their leading ideas 
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rather than excavate them from the literature. This is an interesting problem, but it makes no 

difference whether the new ideas come from current originality or past originality. Originality 

should be measured against the knowledge of one’s contemporaries. If one opens our eyes to 

new ideas, new perspectives on old ideas, or new errors/inconsistencies, she/he is an originator. 

Originality means difference, not improvement, and one may invent new errors as well as new 

truths (Stigler, 1955).  

(2) Lawrence Boland (1994) argues that those, who actively engage in refuting one theory, are 

doing so only because they have an alternative theory in mind. It is not enough to indicate that 

the researcher’s idea is or was new, but one may want to show that it is a solution to some 

problem. When examining the contribution of an economic thinker, problem orientation always 

involves presuming that the thinker was implicitly or explicitly trying to solve a problem: 

achieving his/her aims by overcoming or dealing with all relevant obstacles. But problem 

orientation is always retrospective. Sometimes, the situational analysis is substituted for problem 

orientation (Boland, 1994).  

(3) The French Nobel laureate (1988) economist Maurice Allais argues that the successful 

scholar is always the one, who adds some marginal improvement to the dominant theories to 

which everyone is accustomed. If, however, a new theory falls outside established paths, it is 

certain to face general opposition whatever its justification. For all these reasons, it is essential to 

subject established truths (which cannot be questioned without confronting the active ostracism 

of the establishment) constantly to a critical analysis without indulgence. All genuine scientific 

progress comes up against the tyranny of the dominant ideas generated by the establishment. The 

true scholar undoubtedly seeks truth for its own sake, but he/she cannot be insensitive to the 

recognition of the value of his/her work. Whatever they may have said, the most eminent 

scholars have never remained completely indifferent to the opinions of others (Allais, 1997).  

By comparison of the present thesis with the previous literatures, it can be emphasized 

that the introduction of the new equations, functions or curves by some of the previous literatures 

indicates not only their “superfluity”, but also the “lack of methodological mechanism” about the 

transformations of the equilibrium equations. Some literatures have used 

ecological/environmental equilibrium curves to indicate ecological/environmental sustainability. 

Surprisingly, none has thought to introduce “similar curves” (e.g. social equilibrium curves or 

subsocial equilibrium curves) in his/her model in order to realize social sustainability or multiple 
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variants of subsocial sustainability. This implies that such literatures have concentrated only on 

ecological or environmental sustainability, not on social sustainability, ecologically social 

sustainability or ecologically sustainable social stability. In better words, social sustainability, 

ecologically social sustainability or ecologically sustainable social stability has been 

(deliberately or decidedly?) “denied” by the previous authors. Hence, it is a matter of 

“denialism”, coined by John Bellamy Foster (2011), who said, “Our worst enemy is denialism”. 

Because the previous literatures have “denied the real truth about sustainability”: social 

sustainability and ecological sustainability are interdependent, neither independent, nor 

dependent at the cost of other (Konar & Chakrabortty, 2011). Moreover, social sustainability 

includes sustainability of multiple subsocials: economic sustainability, political sustainability, 

cultural sustainability, ethical sustainability, moral sustainability, spiritual sustainability, familial 

sustainability, psychological sustainability, religious sustainability, etc.  

On the contrary, the reconstructed HK of the present thesis can ensure the following three 

variants of sustainability: (i) Ecological Sustainability, (ii) Social Sustainability and (iii) 

Ecologically Social Sustainability or Ecologically Sustainable Social Stability without the usage 

of new equations, functions or curves, but by the “rational reconstitutions” of the “conventional 

equilibrium equations” of HK. Hence, the present thesis can be treated as a “protest against such 

denialism”.  

The major missing point of all the previous literatures is their inability/inadequacy to 

transform the “conventional equilibrium equations” into “sustainable equilibrium equations” by: 

 (i) Incorporating the relevant macroeconomic, macroecological, macrosocial and/or macrosub-

social variables into them. 

 (ii) Maintaining the consistency of the national income accounting method suggested by United 

Nations IEEA (1993) and SEEA (1993). 

 (iii) Rationally reconsidering or reconstructing the definitional equations of sustainable national 

income (SNI). 

 (iv) Incorporating the SNI into the consumption or saving function. 
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3. Simple Keynesian Model: An Anatomical Sketch 
 

 

Economics is a science of thinking in terms of models joined to the art of choosing models, 

which are relevant to the contemporary world. It is compelled to be this, because, unlike the 

typical natural science, the material to which it is applied is, in too many respects, not 

homogeneous through time… Progress in economics consists almost entirely in a progressive 

improvement in the choice of model (Keynes, 1938). 

 

Simple Keynesian Model (SKM) is also known as Keynesian Cross Diagram.  It was developed 

by Meade (1937), Samuelson (1948, 1965/1948), Hansen (1953), et al. The appraisal and 

reappraisal of SKM was executed by Fusfeld (1985), Patinkin (1989), Davidson (1989), et al. 

The sole objective of SKM is to explore the causes, consequences and cures of the “secular 

economic stagnation” in the capitalist world. This model suggests that deficiency of effective 

demand or excessive saving over investment is the only cause of secular economic stagnation in 

the capitalist world. As policy prescription, the SKM offers the solution that the increase in 

effective demand or the excessive investment over saving can cure such stagnation. If the 

effective demand is not increased by the increase in private consumption and/or investment, 

government should adopt adequate fiscal policy to stimulate effective demand by the 

“socialization of investment” (Keynes, 1936) to reduce or rule out such stagnation. Noteworthy 

that the equilibrium income of SKM does not necessarily indicate a full employment level of 

equilibrium income, rather it generates involuntary unemployment equilibrium income as 

opposed to Classical full employment level of equilibrium income. As Keynes (1936) said, “The 

outstanding faults of the economic society, in which we live, are its failure to provide for full 

employment and its arbitrary and inequitable distribution of wealth and incomes”. This occurs 

because “there has been a chronic tendency throughout human history for the propensity to save 

to be stronger than the inducement to invest. The weakness of the inducement to invest has been 

all times the key to the economic problem” (Keynes, 1936).  

 

The salient features of the SKM can be summarized in terms of the points indicated by (3.1 – 

3.6). 

 

3.1. Classification of Simple Keynesian Model (SKM) 
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SKM can be classified into the three categories depending upon the nature of the economy as 

follows. Such classification will also be evident from Table 3.1. 

 

(1) SKM for Two-Sector Closed Economy consisting of household sector and firm/business 

sector. 

 

(2) SKM for Three-Sector Closed Economy consisting of household sector, firm/business sector 

and government sector. 

 

(3) SKM for Four-Sector Open Economy consisting of household sector, firm/business sector, 

government sector and foreign sector. 

 

3.2. Approaches to SKM 

 

SKM has two approaches: (i) Income-Expenditure Approach and (ii) Saving-Investment 

Approach. Each approach is basically characterized by the nature of its “equilibrium equations” 

as shown in Table 3.1. 

 

Table 3.1: Equilibrium Equations of SKM 
 

Nature of Economy Saving-Investment 

Approach 

Income-Expenditure 

Approach 

Two-Sector Closed 

Economy 

S(Y) = I                  (3.1a)         Y = C(Y) + I           (3.1b) 

 

Three-Sector Closed 

Economy  

S(Yd) +T = I + G    (3.2a) 

  

Y = C(Yd) + I + G    

                               (3.2b) 

 

Four-Sector Open 

Economy 

S(Yd) + T + M = I + G + 

X                             (3.3a)                                         

 

Y = C(Yd) + I + G + (X- 

M)                          (3.3b)    

                                

 

The notions of the notations/variables used in Table 3.1 are as follows: 

 

C  Consumption expenditure by household sector 

G  Government expenditure (consumption-oriented) 

I  Private investment expenditure in manufactured capital       

M  Import by foreign sector 
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S  Saving by household sector 

T  Net tax = (Tax – Transfer payment) collected by government sector 

X  Export by foreign sector 

Y  Net domestic product (NDP) = (GDP – Dm) = National income (NI), where GDP  Gross 

domestic product, and Dm  Depreciation, depletion or degradation of manufactured capital 

Yd  Disposable NI = (Y – T) 

 

 

3.3. Composition of Equilibrium Equations in SKM 

 

 

The composition of equilibrium equations of the income-expenditure approach and the saving-

investment approach in the SKM depends on the nature of the economy as shown in Table 3.1 

(Konar, 2010). 

 

 

3.4. Determination of Equilibrium in SKM for Two-Sector Closed Economy 

by Saving-Investment Approach with Autonomous Investment (I = Ia) 
 

 

 

The determination of equilibrium income in SKM for two-sector closed economy by saving-

investment approach with autonomous investment can be represented in terms of Figure 3.1. To 

do this, let us reconsider the equation (3.1a) in Table 3.1. The explicit form of such equation can 

be given by equation (3.4).  
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Figure 3.1: Equilibrium in SKM for Two-Sector Closed Economy by Saving-

Investment Approach with Autonomous Investment 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 3.2: Equilibrium in SKM for Two-Sector Closed Economy by Saving-

Investment Approach with Induced Investment 
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[- Sa + sY] = Ia                                                                                                                            (3.4) 

 

where Sa  autonomous saving, Ia  autonomous investment, s  S'(Y) = MPS 

 

Rearranging equation (3.4), we get equilibrium NI (YE) by equation (3.5). 

 

YE = (Ia + Sa)/s                                                                                                                           (3.5) 

 

The equilibrium NI denoted by YE in Figure 3.1 is statically stable, because the condition for 

static stability of equilibrium income requires that the slope of the excess investment (EI) curve 

will be negative, which implies that MPS > 0. This is evident from equation (3.6).  

 

dEI/dY = d[Ia + Sa – sY] /dY < 0, or s = S'(Y) = MPS > 0                                                       (3.6) 

 

Thus, the point of intersection between S = [- Sa + sY] curve and I = Ia curve in Figure 3.1 

indicates the existence, uniqueness and static stability of YE.  

 

 

3.5. Determination of Equilibrium in SKM for Two-Sector Closed Economy 

by Saving-Investment Approach with Induced Investment [I = Ia + I(Y)] 

 

 

The determination of equilibrium income in SKM for two-sector closed economy by saving-

investment approach with induced investment can be represented in terms of Figure 3.2. To do 

this, let us reconsider the equation (3.1a) in Table 3.1. The explicit form of such equation can be 

given by equation (3.7).  

 

[- Sa + sY] = [Ia + iY]                                                                                                                 (3.7) 

 

where Sa  autonomous saving, Ia  autonomous investment, s  S′(Y) = MPS,  

i  I′(Y) = MPI 

 

Rearranging equation (3.7), we get equilibrium income (YE) by equation (3.8). 

 

YE = (Ia + Sa)/(s- i)                                                                                                                     (3.8) 
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The equilibrium income denoted by YE in Figure 3.2 is statically stable, because the condition for 

static stability of equilibrium income requires that the slope of the excess investment (EI) curve 

will be negative, which implies that MPS > MPI, or s > i. This is evident from equation (3.9). 

 

dEI/dY = d[Ia + iY + Sa – sY]/dY < 0, or s = S'(Y) > i = I'(Y)                                                   (3.9) 

 

Thus, the point of intersection between S = [- Sa + sY] curve and I = [Ia + iY] curve in Figure 3.2 

indicates the existence, uniqueness and static stability of YE.  

 

The condition for static stability or instability of YE depends on the slope of the excess investment 

(EI) curve. If the EI curve is negatively (or positively) sloping, YE will be statically stable (or 

instable), as shown in Figure 3.3.     

 

Figure 3.3: Static Stability of Equilibrium in SKM 
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4. IS-LM Keynesian Model: A Compositional Outline 

 
The  backbone  of  hydraulic Keynesianism  is  the  IS-LM  framework (Snowdon  &  Vane,  

2005).   

 

The IS-LM model emerged as the starting point for the development of “hydraulic 

Keynesianism” (Coddington, 1976), a very fertile research programme (Gerrard, 1995).  

 

While I stands for investment, S stands for saving. Hence, the curve or the locus of various 

combinations of Y and r, which shows the equality between I and S (I = S), is called IS curve. 

Further, L stands for liquidity preference or demand for money, while M stands for supply of 

money. Hence, the curve or the locus of various combinations of Y and r, which shows the 

equality between L and M (L = M), is called LM curve. While I = S indicates the product or 

commodity market equilibrium, the L = M shows the money market equilibrium. 

  

 4.1. Classification of IS-LM Keynesian Model 

 

The IS-LM Keynesian Model is dichotomized into (i) Simple IS-LM Keynesian Model and (ii) 

Generalized IS-LM Keynesian Model. Such dichotomization is determined by whether the IS 

curve is simple or generalized. But the LM curve is devoid of any division/dichotomization and 

it is also independent of the nature of the economy (Konar, 2010). Thus, while IS curve is of two 

types: (i) Simple IS Curve (SISC) and (ii) Generalized IS Curve (GISC), the LM curve is unique. 

 

4.2. Equations of Simple IS Curve (SISC) 

 

The composition of equations of SISC is determined by the nature of the economy as shown in 

Table 4.1. 

 

 4.3. Equations of Generalized IS Curve (GISC) 

 

The composition of equations of the GISC is also determined by the nature of the economy as 

shown in Table 4.2. 
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Table 4.1: Composition of Equations of SISC 

 

Nature of the Economy Equations of SISC 

Two-Sector Closed Economy S(Y) = I(r)                                      (4.1) 

 

Three-Sector Closed Economy S(Yd) + T = I(r) + G                       (4.2) 

 

Four-Sector Open Economy S(Yd) + T + M = I (r) + G + X     

                                                        (4.3) 

 

 

Table 4.2: Composition of Equations of GISC 

 

Nature of the Economy Equations of GISC 

Two-Sector Closed Economy S(Y, r) = I(Y, r)                               (4.4) 

 

Three-Sector Closed Economy S(Yd, r) + T = I(Y, r) + G       

                                                        (4.5) 

  

Four-Sector Open Economy S(Yd, r) + T + M = I(Y, r) + G + X      

                                                        (4.6) 

  

 

The notions of the notations used in Table 4.1 and Table 4.2 are as follows: 

 

G  Government expenditure 

I  Private investment expenditure in manufactured capital  

M  Import 

r  Rate of interest 

S  Saving 

T  Net tax = (Tax – Transfer payment) 

X  Export 

Y  Net domestic product (NDP) = (GDP – Dm) = National income (NI), where GDP  Gross 

domestic product,   Dm  Depreciation of manufactured capital 

Yd  Disposable NI = (Y – T) 

4.4. Equation of LM Curve  
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The equation of LM curve is given by equation (4.7).  

 

Ma
* = [L1 (Y, P*) + L2 (r)] = L(Y, r, Pa

*)                                                                                   (4.7)  

 

Where L1  Active demand for money = [Transaction demand for money (LT) + Precautionary 

demand for money (LP)], L2  Speculative demand for money, Ma
* Autonomous money supply, 

Pa
*  Autonomous price level, L  Demand for money  Liquidity preference, Y  NI, r  Rate 

of interest 

 

 

4.5. Slope of SISC 

 

 

The equation of the SISC indicated by equation (4.1) in Table 4.1 can be rewritten as equation 

(4.8).  

 

S(Y) = I (r)                                                                                                                                 (4.8) 

 

By total differentiation of equation (4.8) with respect to Y, we get equation (4.9). 

 

[dr/dY]SISC = S'(Y)/I'(r)                                                                                                              (4.9) 

 

= Slope of SISC 

 

The SISC assumes four slopes depending upon the signs of Sʹ(Y) and Iʹ(r) as follows: 

 

a) If S'(Y) = 0 irrespective of I'(r), the SISC is zero sloping.  

b) If I'(r) = ∞ irrespective of S'(Y), the SISC is zero sloping.  

c) If I'(r) = 0 irrespective of S'(Y) > 0, the SISC is infinitely sloping. 

d) If S'(Y) = ∞ irrespective of I'(r), the SISC is infinitely sloping. 

e) If S'(Y) > 0 and I'(r) < 0, the SISC is negatively sloping. 
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f) If S'(Y) < 0 and I'(r) > 0, the SISC is negatively sloping. 

g) If S'(Y) > 0 and I'(r) > 0, the SISC is positively sloping. 

h) If S'(Y) < 0 and I'(r) < 0, the SISC is positively sloping. 

 

The foregoing four slopes of SISC have been shown in Figure 4.1. 

 

4.6. Slope of GISC 

 

The equation of the GISC given by equation (4.4) in Table 4.2 can be rewritten as equation 

(4.10).  

 

S(Y, r) = I(Y, r)                                                                                                                        (4.10) 

 

By total differentiation of equation (4.10) with respect to Y, we get equation (4.11). 

 

[dr/dY]GISC = [IY – SY]/[Sr - Ir]                                                                                                 (4.11) 

 

= Slope of GISC 

 

Like SISC, the GISC also assumes four slopes depending upon the signs of SY, IY, Sr, and Ir. The 

four slopes of SISC and GISC have been shown by ISi (i = 1, 2, 3, 4) in Figure 4.1. 
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Figure 4.1: Four Slopes of IS Curve 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.7. Diagrammatic Derivation of SISC 

 

There are two circuits: (i) abce1 and (ii) dmne2 in Figure 4.2. The first circuit starts with r1 rate of 

interest and ends with Y1 income and thereby produces the coordinate (Y1, r1) keeping the 

commodity market in equilibrium (S = I). Similarly, the second circuit starts with r2 rate of 

interest and ends with Y2 income and thereby produces the coordinate (Y2, r2) keeping the 

commodity market in equilibrium (S = I). The line, which connects the two coordinates: (Y1, r1) 

and (Y2, r2), is the resulting SISC. 
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Figure 4.2: Diagrammatic Derivation of SISC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

4.8. Points “Of” IS Curve and Points “Off” IS Curve 
 

Points of the IS curve means the points on the IS curve, which shows I = S ( commodity market 

equilibrium). But points off the IS curve means the points, which lie to the right and left of the IS 

curve. Any point, which lies to the right (or left) of the IS curve represents an excess supply of 

commodity (or excess demand for commodity) in the commodity market. The excess supply of 

commodity [ Y > (C+ I)] and the excess demand for commodity [Y < (C+ I)] can be translated 

into S > I and S < I respectively, both of which indicate disequilibrium in the commodity market. 

In Figure 4.3, while the point A indicates S < I, the point F indicates S > I.   
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Figure 4.3: Points “of” and “Off” IS Curve 

 

 

 

 

 

 

 

 

 

 

 

4.9. Slope/Shape of LM Curve 

 

The LM curve is devoid any dichotomization/division (e.g. Simple LM Curve and Generalized 

LM Curve). The equation of the LM curve given by equation (4.7) can be rewritten as equation 

(4.12). 

 

Ma
* = [L1 (Y, P*) + L2 (r)] = L(Y, r, Pa

*)                                                                                (4.12)  

 

By differentiation of equation (4.12) with respect to Y, we get equation (4.13). 

 

 [dr/dY]LM  = - LY /Lr                                                                                                                (4.13) 

                                                                                                       

= Slope of LM Curve  
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The slope/shape of LM curve is determined by the slope/shape of L2(r) curve [i.e. on the 

sign/value of Lr] on the assumption that LY > 0.  The slope/shape of L2(r) curve has been shown 

in Figure 4.4, while the slope/shape of LM curve has been shown in Figure 4.5.  

 

From equation (4.13), it is amply clear that when L2(r) curve is vertical, LM curve follows suit, 

when L2(r) curve is horizontal, LM curve follows suit and when L2(r) curve is negatively 

sloping, LM curve does not follow suit, that is, LM curve is positively sloping.  

 

In fine, LM curve is the “mirror image” of L2(r) curve in the sense that if a “mirror” is kept 

vertically to the right of L2(r) curve in Figure 4.4, then its “reflection” will be LM curve in 

Figure 4.5.  

  

 

Figure 4.4: Slope/Shape of L2(r) Curve 
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Figure 4.5: Slope/Shape of LM Curve 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

4.10. Points “Of” and “Off” LM Curve  

 

The kinked shaped LM curve has been shown by LM (Ma
*, Pa

*) in Figure 4.5. Any point, which 

lies to the right (or left) of LM curve, represents an excess demand for money (or excess supply 

of money) in the money market. Both the excess demand for money (L > M) and the excess 

supply of money (L < M) in the money market imply the disequilibrium in the money market. If 

the equilibrium in the money market is to be obtained, then it is only possible along LM curve, 

because LM curve is the locus of various combinations of Y and r along which the equality: L = 

M (the equilibrium condition of the money market) is maintained. Thus, L > M is possible to the 

right of LM curve, while L < M is possible to the left of LM curve (Figure 4.5). 
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4.11. Equilibrium in IS-LM Keynesian Model  

 

If both IS curve and LM curve are brought together in a diagram (Figure 4.6), the point of 

intersection between them determines the equilibrium of both the commodity market and the 

money market simultaneously. Such equilibrium point is denoted by E in Figure 4.6, which 

shows that the point of intersection between IS and LM (Ma
*, Pa

*) determines the equilibrium 

income (YE) and equilibrium rate of interest (rE) simultaneously. This is the “existence” of 

equilibrium in IS-LM Keynesian model.  

 

4.12. Stability of Equilibrium in IS-LM Keynesian Model 
 

 

 

The “stability” of equilibrium in IS-LM Keynesian model can be demonstrated in the following 

way:  

In Figure 4.6, IS curve and LM curve intersect to create four zones indicated by Zone I, Zone II, 

Zone III and Zone IV.  

 

 

The following results can be obtained from the four zones: 

 

 

In Zone I, I < S and L < M, which lead to fall in both Y and r.  

 

In Zone II, I > S and L < M, which lead to rise in Y and fall in r. 

  

In Zone III, I > S and L > M, which lead to rise in both Y and r. 

 

 In Zone IV, I < S and L > M, which lead to fall in Y and rise in r.  

 

The stability condition of equilibrium in IS-LM Keynesian model requires that any departure 

from equilibrium, or deviation of equilibrium, leads market forces to function in such a way that 

the resulting change in Y and r restores the equilibrium point E through a counter clock-wise 



70 
 

(circular, rectangular or similar) movement.  Noteworthy that the market forces will continue to 

function to change the Y and r until the equilibrium point E is reached through a counter clock-

wise movement (Figure 4.6). 

 

 

Figure 4.6: Equilibrium in IS-LM Keynesian Model 
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5. Means of Reconstruction of HK for Sustainability 

 
 

The recent events have brought Keynes back to life. The income-expenditure model that is 

conventionally taken to be the core of Keynesian theory was thus the bit of Keynes most suitable 

for the policy maker. The theory of income or employment multiplier showed much extra 

demand needed to be pumped into a depressed economy to bring it back to full employment. We 

do not need a new Keynes. We do need the old Keynes, suitably updated. He will not be our sole 

guide to the economic future, but he remains an indispensable guide (Skidelsky, 2011). 

 
 

The means of reconstruction of HK, which consists of (i) Simple Keynesian Model and (ii) IS-LM 

Keynesian Model, for realizing/restoring sustainability, can be described in terms of the 

following nine points indicated by (5.1. – 5.9). 

 

 

5.1. Introduction of Four Types of Essential Economic Activity 
 
 

In opposition to the preexisting contextual notion, economics, in the present context of 

sustainability, has been redefined as the study of the way people organize themselves or organize 

their efforts to sustain life and enhance its quality (Goodwin, Nelson & Harris, 2009; Goodwin, 

Nelson, Ackerman & Weisskopf, 2009). Hence, economics studies how individuals engage in the 

following four economic activities and how their social coordination is achieved: 

 

(1) Maintenance of Resources, such as, natural resources, manufactured resources, human 

resources and social resources. Maintenance of resources means tending to, preserving, or 

improving the stocks of resources, which form the basis for the preservation and quality of life. 

In other words, maintenance of resources is the management of various capital (e.g. natural 

capital, manufactured capital, human capital, social capital) stocks so that their productivity is 

sustained.  

(2) Production of Goods and Services. Production is the conversion of some of these resources 

into usable products.   

(3) Distribution of Goods and Services. Distribution refers to the sharing of products and 

resources among people.   
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(4) Consumption of Goods and Services. Consumption indicates their final use. 

 

5.2. Introduction of Three Principal Macroeconomic Goals 

 

Conventionally, macroeconomic goals are confined to (i) internal stability, which means 

economic growth with price stability, equitable distribution and full employment, and (ii) 

external stability, which implies equilibrium in balance of payment. In the present context of 

sustainability, the following three principal macroeconomic goals are substituted for the 

foregoing two conventional macroeconomic goals: 

(1) Improvement of people’s living standards so that their lives can be long, healthy, enjoyable, 

and offer them the opportunity to accomplish the things they believe give their lives meaning.  

(2) Achievement of sufficient economic stability to enable individuals and families to enjoy 

economic security and to be able to make reasonable predictions about their future.  

(3) Achievement of sustainability, which consists of “ecological sustainability” and “social 

sustainability”, given the exogenously and spontaneously determined natural stability and natural 

instability. 

 

5.3. Introduction of Four Spheres of Macroeconomic Activity  
 

 

(1) Core Sphere, which consists of households, families and communities. They organize 

resource-management, production, distribution, and consumption of goods and services. 

(2) Public-Purpose Sphere, which consists of governments and their agencies, as well as 

nonprofit organizations, such as, charities and professional associations, and international 

institutions, such as, the World Bank and the United Nations established for some public purpose 

beyond individual or family self-interest, and not operating with the goal of making a profit. The 

economic functions of this sphere can be divided into: (i) regulation, where rules or standards are 

set for the actions of other economic entities, and (ii) direct provision, where public-purpose 

organization itself takes on economic activities.   

(3) Business Sphere, which consists of firms producing goods and services for profitable sale. 

Whereas the core sphere responds to direct needs, and the public-purpose sphere responds to its 

constituents, business firms are responsive to demands for goods and services, as expressed 

through markets by people, who can afford to buy the products produced by the firms.  
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(4) Informal Sphere, which consists of small enterprises operating outside of government 

oversight and regulation. In less developed countries, most people are employed/engaged in 

small-scale agriculture, trade, and services, which often go unaccounted. Most informal activities 

are often ignored in government complied accounts.  

 

5.4. Introduction of Six Sectors into National Income Accounting 
 

In conventional national income accounting, only four sectors such as (i) household sector, (ii) 

business/firm sector, (iii) government sector, and (iv) foreign sector are considered. But 

presently, the following five sectors are incorporated into national income accounting: 

(1) Personal Sector, which consists of households and nonprofit institutions serving households. 

(2) Business Sector, which consists of all entities concerned with producing goods and services 

for profitable sale. 

(3) Government Sector, which consists of central, state and local government entities. 

(4) Foreign Sector, which consists of entities located outside the borders of national countries. 

(5) Natural Sector, which provides diverse natural resources for consumption and production of 

goods and services by the regenerative and absorptive capacities of Only One Earth (Ward & 

Dubos, 1972). 

(6) Social Sector, which creates, conserves and/or control social capital for ensuring social 

cohesion, cooperation, coordination, solidarity, stability, trust, transparency and accountability.  

 

 

5.5. Introduction of Three Types of Capital into National Income Accounting 
 

 

In conventional national income accounting, only one type of capital, such as manufactured 

capital, is used. But the context of sustainability requires at least the following three types of 

capital:  

(1) Natural Capital, which refers to physical assets provided by nature, such as, land that is 

suitable for agriculture or other human uses, fresh water sources, and stocks of mineral and crude 

oil, which are still in the ground.  

(2) Manufactured Capital, which refers to physical assets that are generated by applying human 

productive activities to natural capital.  
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(3) Social Capital, which consists of various sub-social capitals (e.g. cultural capital, political 

capital, moral capital, ethical capital, religious capital, etc). Social capital refers to the 

institutions, relationships, and norms, which shape the quality and quantity of a society’s social 

interactions. Social cohesion is critical for societies to prosper economically and for development 

to be sustainable. Social capital is not just the sum of the institutions, which underpin a society. It 

is the glue that holds them together. Social capital, when enhanced in a positive manner, can 

improve project effectiveness and sustainability by building the community’s capacity to work 

together to address their common needs, fostering greater inclusion and cohesion, and increasing 

transparency and accountability. 

 

 

5.6. Compositional Reconstruction of GDP = [C + I + G + (X – M)] by 

Decomposition of C, I and G  
 

 

 

In conventional national income accounting, the notations C, I and G imply the following 

notions: 

 

 C  Consumption expenditure by household sector 

I  Investment expenditure by private sector firms 

G  Government expenditure on goods and services (consumption-oriented) 

 

But in the context of sustainability, the decomposition/division of the foregoing three notations: 

C, I and G has become inevitable as follows: 

  

C = [(consumption of households) + (consumption of non-profit institutions serving households)] 

  

= [(consumption of non-durable goods and energy-intensive services) + (consumption of human 

capital-intensive services) + (household investment in consumer durables)] 

 

 

I = [(private investment in manufactured capital) + (private investment in natural capital) + 

(private investment in social capital) + (private investment in human capital)] 
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G = [(government consumption) + (government investment)] 
 
 

 

= [{(government consumption of non-durable goods and energy-intensive services) + 

(Government consumption of human capital-intensive services)} + {(government investment in 

manufactured capital) + (government investment in natural capital) + (government investment in 

social capital) + (government investment in human capital)}] 

 

 

5.7. Reconstruction of National Income: From GDP to Sustainable National 

Income (SNI)  
 

 

In 1937, the first set of national accounts was presented to the Congress of USA by the 

economist Simon Kuznets, who was commissioned to develop national accounts by the 

Department of Commerce of USA. Mere environmental consciousness and activities cannot 

resolve the emerging problem of unsustainability. What is urgently needed is an objective, 

scientific and standardized checking system, which is called “environmental accounting system” 

(IEEA, 1993; SEEA, 1993). Environmental accounting is treated as synonymous with green 

accounting and resource accounting. The transition of national income from GDP to SNI can be 

briefly sketched by the following three points indicated by (5.7.1 – 5.7.3). 

 

5.7.1. Conventional Method of National Income Accounting 

 

In 1948, the System of National Accounts (SNA) originated in the United Nations (UN) 

Measurement of National Income and the Construction of Social Accounts, and has been 

developing as a standard system of national accounting. According to the conventional national 

income accounting method of SNA,  

 

NDP = [GDP – Dm] = C + I + G + (X – M)                                                                             (5.1) 

 

where GDP  Gross Domestic Product,  NDP   Net Domestic Product, Dm  Depreciation, 

degradation, depletion or destruction of manufactured capital.  
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5.7.2. Construction of Environmentally Adjusted NDP 

 

 

Ahmad, Serafy and Lutz’s (1989) edited book, entitled,   Environmental Accounting for 

Sustainable Development, is the outcome of the joint workshops organized by the United Nations 

Environment Programme (UNEP) and the World Bank to examine the feasibility of physical and 

monetary accounting in the area of natural resources and the environment and to develop 

alternative macro-indicators of environmentally adjusted and sustainable income and product. A 

consensus emerged in the workshops that enough progress had been achieved to develop the 

links between environmental accounting and the SNA. However, according to the United 

Nations System of Integrated Environmental and Economic Accounting (SEEA, 1993) and 

Integrated Environmental and Economic Accounting (IEEA, 1993), a measure called 

“Environmentally Adjusted NDP” (EANDP) had been developed as follows: 

 

 

NDP = C + I + G + (X – M)                                                                                                      (5.2) 

 

EANDP = [GDP – (Dm + Dn)]                                                                                                  (5.3) 

 

EANDP = C + (P + N – Dn) + G + (X – M)                                                                              (5.4) 

 

where P  Net capital accumulation in produced (or manufactured)  assets, N  Net capital 

accumulation in non-produced (or non-manufactured)  assets, Dn  Depreciation, degradation, 

depletion or destruction of natural/ecological assets 

 

5.7.3. Construction of Sustainable National Income (SNI) 

 

Empirical attempts to estimate modified national income accounts predate the interests of 

environmental economists in green NNP (Eisner, 1988). In 1989, the first set of national income 

accounts to incorporate environmental depreciation was produced for Indonesia by scholars at 

the World Resources Institute in Washington, DC. Since the World Resources Institute Study 

(1989), several dozen studies of modified national income have been published and reviewed by 

Hamilton and Lutz (1996). The theoretical foundations for modifying the national income 
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accounts have been subsequently set out by Hartwick (1990) and M¨aler (1991). Further, 

Hueting, Bosch and de Boer (1991) developed the Methodology for the Calculation of 

Sustainable National Income.  An extensive guide to new national income accounting theory has 

been offered by Hartwick (2000). 

The concept of sustainable development suggests that a development path is sustainable, 

if and only if the stock of overall capital remains constant or rises over time. There are various 

types of capital. But for our present purpose, only the following three forms of capital will be 

considered: (i) Manufactured Capital, (ii) Natural/Ecological Capital, and (iii) Social Capital. 

Noteworthy that social capital includes various forms of sub-social capital (e.g. political capital, 

economic capital, cultural capital, moral capital, spiritual capital, religious capital, etc.).  

To be  on  a  sustainable  development  path,  then,  a  nation  must  be  living  within  its 

means,  which,  in  this  context,  means  non- decreasing  of its  overall  capital stock.  The  

proper measure  of  national income  corresponding  to  this  idea  of  SD  is  widely  accepted  to  

be  the amount that can be consumed without running the stock of capital down. An indicator of 

SD, then, is a measure of  SNI,  defined  here,  as  the  level  of  national income, which  can  be  

secured  without decreasing the overall level of capital stock.  

As the creation, control and conservation of manufactured capital create no problem, so 

depending upon the nature or classification of capital, SNI can be categorized into: 

(i) Ecologically Sustainable National Income (ESNI) 

(ii) Socially Sustainable National Income (SSNI) 

(iii) Ecologically and Socially Sustainable National Income (ESSNI) 

Following Hueting, Bosch and de Boer (1991), Lutz (1993), United Nations Handbook of 

National Accounting (1993), United Nations IEEA (1993) and United Nations SEEA (1993), the 

definitional equations of the foregoing three types of SNI can be stated in terms of equations 

(5.5) - (5.7) on the assumption that government sector is non-existent: 

 

ESNI = [NDP – Dn]                                                                                                                   (5.5)  

 

SSNI = [NDP – Ds]                                                                                                                    (5.6)  

 

ESSNI = [NDP – (Dn + Ds)]                                                                                                      (5.7) 
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where Ds  Depreciation of Social Capital and Dn  Depreciation of natural or ecological capital 

 

But in the presence of government sector, the definitional equations of the foregoing three types 

of SNI can be modified in terms of equations (5.8) - (5.10). 

 

ESNI = [Yd – Dn]                                                                                                                        (5.8)  

 

SSNI = [Yd – Ds]                                                                                                                        (5.9)  

 

ESSNI = [Yd – (Dn + Ds)]                                                                                                         (5.10) 

 

where Yd  Disposable NI = [NDP – Net Tax] = [NDP – (Tax – Transfer Payments)] 

 

Noteworthy that GDP and NDP can be substituted with GNP and NNP respectively. Further, in 

the absence of government sector, the definitional equations of ESNI, SSNI and ESSNI can be 

modified through the incorporation of the following three elements: (i) Restorative Expenditure 

(Er), (ii) Defensive or Aversive Expenditure (Ea) and (iii) Overstatement due to Non-optimal Use 

of Natural Resources (On) in terms of equations (5.11) - (5.13). 

 

ESNI = [NDP – (Dn + Er + Ea + On)]                                                                                     (5.11) 

 

SSNI = [NDP – (Ds + Er + Ea + On)]                                                                                      (5.12) 

 

ESSNI = [NDP – (Dn + Ds + Er + Ea + On)]                                                                           (5.13) 

 

But in the presence of government sector, the definitional equations of the foregoing three types 

of SNI can be modified in terms of equations (5.14) - (5.16). 

 

ESNI = [Yd – (Dn + Er + Ea + On)]                                                                                          (5.14) 
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SSNI = [Yd – (Ds + Er + Ea + On)]                                                                                         (5.15) 

 

ESSNI = [Yd – (Dn + Ds + Er + Ea + On)]                                                                              (5.16) 

 
 

5.8. Incorporation of SNI into Consumption or Saving Function 
 

 

By any criterion, consumption plans of the people are determined by their net income and not by 

their earned income. At the micro level, net income of an individual means total income earned 

minus total deductions. But conventionally, at the macro level, net income implies NDP or Yd. 

But in the context of sustainability, net income, at the macro level, implies SNI, not NDP or Yd. 

Hence, while conventional macro consumption function can be written as (i) C = C(Y) such that 

C'(Y) = MPC > 0, where Y  NDP, and (ii) C = C(Yd) such that C'(Yd) = MPC > 0, the 

sustainable macro consumption function can be represented by C = C(y) such that C'(y) = MPC 

> 0, where y  SNI. By definition, S = [Y – C]. So the sustainable macro saving function can be 

represented by S = S(y) such that S'(y) = MPS > 0, where y  SNI. The clear-cut distinction 

between the conventional consumption or saving function and the sustainable consumption or 

saving function is inevitable, because the latter will be incorporated into the next sub-section 

(5.9). The distinction between the conventional consumption or saving function and the 

sustainable consumption or saving function will be amply clear from Figure 5.1. and Figure 5.2.  

In Figure 5.1, three consumption functions are existent, such as, C(Y), C(Yd) and  C(y). 

The C = C(Y) function is called conventional consumption function when government sector is 

non-existent. The C = C(Yd) = C(Y – T)  function is also called conventional consumption 

function when government sector is existent. But C = C(Y – T – D) = C(Yd – D) = C(y) function 

is called sustainable consumption function when government sector, natural sector and social 

sector  are existent, where D = (Dn + Ds).  Similarly, in Figure 5.2, the S = S(Y) function is called 

conventional saving function when government sector is non-existent. The S = S(Y – T) = S(Yd) 

function is also called conventional saving function when government sector is existent. But S = 

S(Y – T – D) = S(Yd – D) = S(y) function is called sustainable saving function when government 

sector, natural sector and social sector  are existent. Thus, as Y is substituted successively with Yd 

and y in the C(…) and S(…) functions, these functions shift successively in the downward 

direction. This means that with such substitution, both C and S fall consecutively. In 
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consequence, sustainable consumption and saving will be lower than conventional consumption 

and saving. 

  

 

Figure 5.1: Conventional vis-à-vis Sustainable Consumption Function 
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Figure 5.2: Conventional vis-à-vis Sustainable Saving Function 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.9. Contextual Reconstruction of Equilibrium Equations of Two Models of 

HK by (i) Incorporating Relevant Macroeconomic, Macroecological, 

Macrosocial and/or Macrosub-Social Variables into Equilibrium Equations 

and (ii) Maintaining the Consistency of the NI Accounting Method Suggested 

by IEEA (1993) and SEEA (1993) of UN  

 

 

To satisfy the end of the thesis, context has been divided into three categories: (i) ecological 

context, (ii) social context and (iii) ecological context coupled with social context.  

But social context includes various sub-social contexts, such as, economic context, 

political context, cultural context, philosophical context, religious context, moral context, ethical 

context, spiritual context, familial context, gender context, etc. 

Economics is a science of thinking in terms of ‘models’ joined to the art of choosing 

models, which are relevant to the contemporary world (Keynes, 1938).   

            S          
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The reconstruction of a model may be complete or partial. Complete reconstruction of a model 

means the perfect substitution of a new model for an old one. But the partial reconstruction of a 

model implies that some elements of the old model still constitute a part of the new model. The 

partial reconstruction of a model “should not be a matter of tearing up roots, but of slowly 

training a plant to grow in a different direction” (Keynes, 1933).  

This thesis is a partial reconstruction of the two constituent models (Simple Keynesian 

Model and IS-LM Keynesian Model) of HK with respect to the three contexts: (i) ecological 

context, (ii) social context, and (iii) both ecological and social context for making a contribution 

to MOS.  

Model is characterized by its representative equations. The reconstruction of a model 

means the reconstruction of its “representative equations”. The representative equations of 

Simple Keynesian Model and IS-LM Keynesian Model are indicated by their respective 

“equilibrium equations”. 

   Hence, the reconstruction of HK for sustainability implies the reconstruction of the 

equilibrium equations of the foregoing two models for sustainability.  

The reconstruction of the equilibrium equations of each Keynesian model requires the 

“rational reconstitution” of the composition of the “equilibrium equations” through the 

incorporation of contextually relevant macroeconomic, macroecological, macrosocial and/or 

macrosub-social variables into those equilibrium equations and by maintaining the consistency 

of the national income accounting method suggested by United Nations IEEA (1993) and SEEA 

(1993).  

 

If it is true that philosophers have only interpreted the world differently, whereas what matters is 

to change it, then it is also true that moral philosophers have only interpreted nature in different 

ways, whereas what matters is to sustain it.  

 

From a phenomenological perspective, the sustainability crisis consists in the fact that human 

beings consume nature without being aware of the fact that they constitute it. 

 

                                                                             -------George Heffernan (2010)  
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6. Reconstruction of Simple Keynesian Models for Sustainability 

 
 
The necessary means of reconstruction of the two constituent models of HK for sustainability 

have been indicated by section 5.9 in chapter 5. The reconstruction of SKM means the 

reconstruction of its “representative equations”, which are shown by its “equilibrium equations”. 

They have been shown in Table 3.1. These equilibrium equations can be reconstructed into the 

equilibrium equations of the following three new sets of models.  

 

(1) Set of Ecologically Sustainable Simple Keynesian Models (Table 6.1) 

 

(2) Set of Socially Sustainable Simple Keynesian Models (Table 6.2) 

 

(3) Set of Ecologically and Socially Sustainable Simple Keynesian Models (Table 6.3) 

 

 

 

 

Table 6.1: Equilibrium Equations of Ecologically Sustainable Simple 

Keynesian Models 

 

Nature of Economy Saving-Investment 

Approach 

Income-Expenditure 

Approach 

Two-Sector Closed 

Economy 

S(yes) + Dn = Im + In   

                               (6.1a)         

Y = C(yes) + Im + In  

                              (6.1b)    

            

Three-Sector Closed 

Economy  

S(yes) + Dn + T = Im + In 

+ G                         (6.2a)                              

                                

Y = C(yes) + Im + In + G                                              

                               (6.2b)  

                                                           

Four-Sector Open 

Economy 

S(yes) + Dn + T + M = Im 

+ In + G + X   

                              (6.3a)        

                              

Y = C(yes) + Im + In + G + 

(X-M)                    (6.3b)    
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Table 6.2: Equilibrium Equations of Socially Sustainable Simple Keynesian 

Models 

 

Nature of Economy Saving-Investment 

Approach 

Income-Expenditure 

Approach 

Two-Sector Closed 

Economy 

S(yss) + Ds = Im + Is   

                                    

                                 (6.4a) 

Y = C(yss) + Im + Is      

                                   

                                (6.4b) 

Three-Sector Closed 

Economy  

S(yss) + Ds + T = Im + Is  + 

G                               (6.5a)                        

                                   

Y = C(yss) + Im + Is  + G                                

                                 (6.5b) 

 

Four-Sector Open 

Economy 

S(yss) + Ds + T + M = Im + 

Is + G + X                 (6.6a)                 

Y = C(yss) + Im + Is + G + 

(X - M)                    (6.6b)             

 

 

 

Table 6.3: Equilibrium Equations of Ecologically and Socially Sustainable 

Simple Keynesian Models 

 
Nature of Economy Saving-Investment 

Approach 

Income-Expenditure 

Approach 

Two-Sector Closed 

Economy 

S(yess) + Dn + Ds = Im + 

In + Is                      (6.7a)                    

Y = C(yess) + Im + In + Is                        

                              (6.7b)   

                                

Three-Sector Closed 

Economy  

S(yess) + Dn + Ds + T = Im 

+ In + Is  + G              

                               (6.8a) 

Y = C(yess) + Im + In + Is 

+ G                        (6.8b)                           

Four-Sector Open 

Economy 

S(yess) + Dn + Ds +T + M 

= Im + In + Is + G + X                        

                               (6.9a) 

Y = C(yess) + Im + In + Is 

+ G + (X - M)                

                               (6.9b) 

 

 

 

The notions of the notations used in Table 6.1, Table 6.2 and Table 6.3 are as follows:  

 

C(yes)  Ecologically sustainable consumption function 

C(yss)  Socially sustainable consumption function 

C(yess)  Ecologically and socially sustainable consumption function 

Dm  Depreciation, depletion or degradation of manufactured capital 

Dn  Depreciation, depletion or degradation of natural/ecological capital 

Ds  Depreciation, depletion or degradation of social capital 
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G  Government expenditure  

G = [GC + GI] = [GC + (GI
n + GI

m)] 

GC  Government consumption expenditure 

GI  Government investment expenditure 

GI
n  Government investment in natural capital  

GI
m  Government investment in manufactured capital 

GDP  Gross domestic product 

Im  Private investment in manufactured capital  

In   Private investment in natural capital 

Is   Private investment in social capital 

M  Import 

NDP   Net domestic product 

NI  National income 

S(yes)  Ecologically sustainable saving function 

S(yss)  Socially sustainable saving function 

S(yess)  Ecologically and socially sustainable saving function 

T  Net tax = (Tax – Transfer payments) 

X  Export 

Y  NI = NDP = (GDP – Dm) 

Yd  Disposable NI = (Y – T) 

yes  Ecologically sustainable NI = (Y – Dn)[when government sector is non-existent] =  (Yd - 

Dn)[ when government sector is existent] 

yss  Socially sustainable NI = (Y – Ds)[when government sector is non-existent] =  (Yd – Ds)[ 

when government sector is existent] 

yess  Ecologically and socially sustainable NI = [Y – (Dn + Ds)][when government sector is non-

existent] =  [Yd - (Dn + Ds)][ when government sector is existent] 

The foregoing nine different equilibrium equations given by equations (6.1a) – (6.9a) or (6.1b) – 

(6.9b) embedded in the three tables (Table 6.1, Table 6.2, and Table 6.3) imply nine different 

variants of sustainable SKM. But deliberately bypassing other eight equilibrium equations, only 

one equilibrium equation indicated by (6.7a) or (6.7b) in Table 6.3 will be considered in order to 
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determine the equilibrium of ecologically and socially sustainable SKM for two-sector closed 

economy. 

 

 

6.1. Determination of Equilibrium in Sustainable Simple Keynesian Model for 

Two-Sector Closed Economy 
 

 

If the methodology for the mathematical and diagrammatical representation of the determination 

of equilibrium can be disclosed in terms of any one model of the foregoing three sets of 

sustainable SKMs, then such methodology can easily be applied to the remaining sustainable 

SKMs.  

In order to realize the “ecologically social sustainability” or “ecologically sustainable 

social stability”, the Ecologically and Socially Sustainable Simple Keynesian Model for Two-

Sector Closed Economy, which has been indicated by equation (6.7a) or (6.7b), will be extracted 

from Table 6.3.  

The Saving-Investment Approach is preferred to the Income-Expenditure Approach that is 

why only the equation (6.7a) will be taken from Table 6.3. The sustainable equilibrium equation 

(6.7a) can be rewritten as equation (6.10). 

 

[S(yess) + (Dn + Ds)] = [Im + (In + Is)]                                                                                      (6.10) 

 

Equation (6.10) can be transformed into its “reduced form” given by equation (6.11) on the basis 

of the assumptions that (i) y = yess, (ii) D = (Dn + Ds), (iii) P = Im and (iv) N = (In + Is).  

  

S(y) + D = P + N                                                                                                                      (6.11) 

 

The sustainable equilibrium equation (6.11) may assume “more explicit forms” indicated by 

equations (6.12) – (6.19) depending upon whether the variables D, P and N are autonomous or 

induced, because S = [Sa + S(y)] function is always induced. 

 

[Sa + S(y)] + Da = Pa + Na                                                                                                        (6.12) 
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[Sa + S(y)] + Da = [Pa + P(Y)] + Na                                                                                         (6.13) 

  

[Sa + S(y)] + Da = Pa + [Na + N(Y)]                                                                                         (6.14) 

 

[Sa + S(y)] + Da = [Pa + P(Y)] + [Na + N(Y)]                                                                          (6.15) 

 

[Sa + S(y)] + [Da + D(Y)] = Pa + Na                                                                                         (6.16) 

 

[Sa + S(y)] + [Da + D(Y)] = [Pa + P(Y)] + Na                                                                          (6.17) 

 

[Sa + S(y)] + [Da + D(Y)] = Pa + [Na + N(Y)]                                                                          (6.18) 

 

[Sa + S(y)] + [Da + D(Y)] = [Pa + P(Y)] + [Na + N(Y)]                                                           (6.19) 

 

 

where a  autonomous part and i(j)  induced part of the i function given by i = ia + i(j). 

 

Now, we will proceed with only equation (6.12) deliberately bypassing other equations (6.13) – 

(6.19). By substitution of the “most explicit form” of S(y) function: [- Sa + sy] for the “more 

explicit form” of S(y) function: [- Sa + S(y)] in equation (6.12), we get equation (6.20).   

 

[- Sa + sy] + Da = Pa + Na or, [- Sa + s(Y – Da)] + Da = Pa + Na                                             (6.20) 

 

Rearranging equation (6.20), we get the ecologically and socially sustainable equilibrium NI 

(Yess) by equation (6.21). 

 

Yess = (Pa + Sa)/s + Na/s – Da(1– s)/s                                                                                        (6.21) 

In equation (6.21), if we put P = Pa = Ia = I and N = Na = 0, then Yess can be given by equation 

(6.22). 

 

Yess = [(Ia + Sa)/s] – [Da(1– s)/s]                                                                                              (6.22) 
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Further, in equation (6.22), if we put D = Da = 0, we get the conventional equilibrium NI (Yc) by 

equation (6.23). 

 

Yc = [(Ia + Sa)/s]                                                                                                                       (6.23) 

  

Comparing equation (6.22) and equation (6.23), we get the inequality (6.24). 

 

 Yess < Yc                                                                                                                                   (6.24) 

 

as [Da(1– s)/s] > 0 due to the assumption that 0 < s < 1  and Da > 0. 

 

The results of the three equations given by (6.22), (6.23) and (6.24) have been shown in Figure 

6.1.  

 

But if N = Na > 0, then the three possibilities may occur: 

  

(i)       Yess < Yc  

(ii)       Yess = Yc  

(iii)     Yess > Yc 

 

These three possibilities depend on the amount of N = Na. The greater the amount of N = Na, the 

greater is the possibility of Yess (i) to approach to Yc , or (ii) to exceed Yc. Such phenomena have 

been shown in Figure 6.1.  

The same or similar result can be obtained from the remaining equations given by (6.13) 

– (6.19) and the remaining equations in Table 6.1, Table 6.2 and Table 6.3.                                                        
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Figure 6.1: Determination of Equilibrium in Sustainable Simple Keynesian 

Model 
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7. Reconstruction of Simple IS-LM Keynesian Models 

for Sustainability  
 

 

The conventional simple IS-LM Keynesian model for the two-sector closed economy can be 

represented in terms of two equations (7.1) and (7.2). 

 

 

S(Y) = I (r)  Conventional Simple IS Curve (ISc)                                                                  (7.1)  

Ma
* = L(Y, r, Pa

*),   LM Curve (LM),                                                                                    (7.2) 

 

 

The conventional generalized IS-LM Keynesian model has been deliberately bypassed in order 

to avoid complication.  

 

 

7.1. Construction of Sustainable Simple IS Curves 
 

 

The equations of conventional simple IS curves displayed in Table 4.1 can be reconstructed into 

the equations of the three new sets of sustainable simple IS curves as follows: 

 

(1) Set of Ecologically Sustainable Simple IS Curves (Table 7.1). 

 

(2) Set of Socially Sustainable Simple IS Curves (Table 7.2). 

 

(3) Set of Ecologically and Socially Sustainable Simple IS Curves (Table 7.3).  

 

The reconstructions of the conventional simple IS curves have been executed through the 

incorporation of newly relevant macroeconomic, macroecological, macrosocial and/or macrosub-

social variables into the equations of conventional simple IS curves shown in Table 4.1. 
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Table 7.1: Equations of Ecologically Sustainable Simple IS Curves 

 
Nature of the Economy Equations of Ecologically Sustainable  

Simple IS Curve 

Two-Sector Closed Economy S(yes) + Dn = Im(r) + In                   (7.3) 

 

Three-Sector Closed Economy S(yes) + Dn + T = Im(r) + In + G   

                                                        (7.4) 

 

Four-Sector Open Economy S(yes) + Dn +T + M = Im(r) + In + G + 

X                                                     (7.5) 

                                                   

 

 

Table 7.2: Equations of Socially Sustainable Simple IS Curves 

 
Nature of the Economy Equations of Socially Sustainable  

Simple IS Curve 

Two-Sector Closed Economy S(yss) + Ds = Im(r) + Is                    (7.6) 

 

Three-Sector Closed Economy S(yss) + Ds + T = Im(r) + Is + G    

                                                      (7.7) 

 

Four-Sector Open Economy S(yss) + Ds +T + M = Im(r) + Is + G + X                                             

                                                      (7.8)     

 

 

 

Table 7.3: Equations of Ecologically and Socially Sustainable Simple IS 

Curves 

 

Nature of the Economy Equations of  Ecologically and Socially 

Sustainable Simple IS Curve 

Two-Sector Closed Economy 

 

S(yess) + Dn + Ds = Im(r) + In + Is     

                                                            (7.9)  

Three-Sector Closed Economy 

 

S(yess) + Dn + Ds + T = Im(r) + In + Is + G                                                      

                                                             (7.10) 

Four-Sector Open Economy S(yess) + Dn + Ds +T + M = Im(r) + In  + Is + 

G + X                                                   (7.11)                                                                              

 

The notions of the notations/variables used in Table 7.1, Table 7.2 and Table 7.3 are as follows:  
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Dm  Depreciation, depletion or degradation of manufactured capital, 

Dn  Depreciation, depletion or degradation of natural capital 

Ds  Depreciation, depletion or degradation of social capital 

G  Government expenditure 

G = [GC + GI] = [GC + (GI
m + GI

n + GI
s)] 

GC  Government consumption expenditure 

GI  Government investment expenditure 

GI
m  Government investment in manufactured capital  

GI
n  Government investment in natural capital  

GI
s  Government investment in social capital 

GDP  Gross domestic product 

Im  Private investment in manufactured capital 

In   Private investment in natural capital 

Is   Private investment in social capital 

M  Import 

NDP   Net domestic product 

NI  National income 

r  Rate of interest 

S(yes)  Ecologically sustainable saving function 

S(yss)  Socially sustainable saving function 

S(yess)  Ecologically and socially sustainable saving function 

T  Net tax = (Tax – Transfer payments) 

X  Export 

Y  NI = NDP = (GDP – Dm)  

Yd  Disposable NI = (Y – T) 

yes  Ecologically sustainable NI = (Y – Dn)[when government sector is non-existent] =  (Yd - 

Dn)[ when government sector is existent] 

yss  Socially sustainable NI = (Y – Ds)[when government sector is non-existent] =  (Yd – Ds)[ 

when government sector is existent] 
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yess  Ecologically and socially sustainable NI = [Y – (Dn + Ds)][when government sector is non-

existent] =  [Yd - (Dn + Ds)][ when government sector is existent] 

 

 

7.2. Diagrammatic Derivation of Sustainable vis-à-vis Conventional Simple IS 

Curve 
 

 

The equations of Ecologically and Socially Sustainable Simple IS Curve for different economies 

have been displayed by the equations (7.9), (7.10) and (7.11) in Table 7.3. But for the sake of 

simplicity, only the equation of Ecologically and Socially Sustainable Simple IS Curve for the 

Two-Sector Closed Economy will be considered. That is why equation (7.9) will be extracted 

from Table 7.3. The equation (7.9) can be rewritten as an equation (7.12).  

 

S(yess) + [Dn + Ds] = Im(r) + [In  + Is]                                                                                       (7.12)  

 

On the basis of the following Simplifying Assumptions, equation (7.12) can be transformed into 

the equation (7.13). 

 

S(y) + Da = I(r)                                                                                                                         (7.13)                                                       

  

 Ecologically and Socially Sustainable Simple IS Curve (ISess)  

                                                                                                                                                                                                                                              

Simplifying Assumptions 

 

 

(1) S(Y) is the conventional saving function. 

(2) I(r) is the conventional investment function. 

(3) y is substituted for yess, that is, y = yess = [Y – (Dn + Ds)].  

(4) S(y) is the ecologically and socially sustainable saving function. 

(5) D consists of Dn and Ds, that is, D = (Dn + Ds). 

(6) P function is substituted for Im function and N function is substituted for (In + Is), that is, P = 

Im and N = (In + Is). 
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(7) D function is autonomous, that is, D = Da.   

(8) P = I = I(r) and N = 0.  

 

Figure 7.1, which is self-explanatory, shows the derivation of both the conventional simple IS 

curve (ISc) and the ecologically and socially sustainable simple IS curve (ISess) for making a 

comparison between them. The intrinsic mechanism of Figure 7.1 indicates that ISess must lie 

below the ISc.  

 

 

 

 

Figure 7.1: Simple IS Curve: Conventional vis-à-vis Sustainable 
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7.3. Simple IS Curve: Conventional Vs. Sustainable: A Mathematical Analysis 
 

 
The slope of the conventional simple IS curve (ISc) denoted by: [S(Y) = I(r)]  

 

= (dr/dY)c = S'(Y)/I'(r) < 0,                                                                                                     (7.14) 

 

since  S'(Y) > 0, I '(r) < 0, where c  conventional 

 

The slope of the ecologically and socially sustainable simple IS curve (ISess) denoted by: S(y) + 

Da = I(r) (under the foregoing simplifying assumptions) 

 

= (dr/dY)ess = S'(y)/I'(r) < 0,                                                                                                    (7.15) 

 

since   S'(y) > 0, I'(r) < 0, where ess  ecologically and socially sustainable 

 

By definition, y = (Y – Da). So by its differentiation with respect to Y, we get: 

 

 dy/dY = 1, or dy = dY                                                                                                              (7.16)                                                                                                

 

Further, by total differentiation of S(y) = S(Y – Da), we get:  

 

S'(y)dy = S'(Y)dY                                                                                                                     (7.17) 

 

From equations (7.16) and (7.17), we get:  

 

S'(y) = S'(Y)                                                                                                                             (7.18) 

 

Thus from equations (7.14) – (7.18), what we get is: 

 

(dr/dY)ess = [S'(y)/I'(r)] = [S'(Y)/I'(r)] = (dr/dY)c                                                                   (7.19) 
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Equation (7.19) indicates that no difference exists between the slope of ISc and the slope of ISess.   

 

Despite the validity of the equation (7.19), the following inequality (7.20) holds.  

 

|ErY|ess < |ErY|c                                                                                                                           (7.20) 

 

where |ErY|  

 

= |(dr/r)/(dY/Y)| 

  

= |(dr/dY)|/(r/Y)  

 

 Absolute elasticity of r with respect to Y at a given r on the IS curve,  

 

|ErY|ess  Absolute elasticity of r with respect to Y at a given r on the ISess curve  

 

|ErY|c  Absolute elasticity of r with respect to Y at a given r on the ISc curve 

 

The inequality denoted by (7.20) implies that the ISess curve must lie below the ISc curve.  

 

 

7.4. Equilibrium in IS-LM Keynesian Model: Conventional Vs. Sustainable  
 

 

 

If both ISc and ISess are brought together with the LMc in Figure 7.2, it is amply clear that Yess < 

Yc and ress < rc, which occur because the ISess lies below the ISc.  
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Figure 7.2: Equilibrium: Conventional Vs. Sustainable in IS-LM Keynesian 

Model 
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8. Reconstructed HK for Sustainability: Results and Roles  

 
 

All theory depends on assumptions, which are not quite true. That is what makes it theory. The 

art of successful theorizing is to make the inevitable simplifying assumptions in such a way that 

the final results are not very sensitive. A crucial assumption is one, on which the conclusions do 

depend sensitively, and it is important that crucial assumptions be reasonably realistic. When the 

results of a theory seem to flow specifically from a special crucial assumption, then if the 

assumption is dubious, the results are suspect (Solow, 1956). 

 

 

8.1. Results of Reconstructed HK 

 

The results, realized/derived from the reconstructed hydraulic Keynesianism for sustainability, 

can be discussed in terms of the points indicated by (8.1.1) – (8.1.5).  

 

 

8.1.1. Conventional Vs. Sustainable Equilibrium NI  

 

 

From Figure 6.1 and Figure 7.2, it is evident that ecologically and socially sustainable 

equilibrium NI (Yess) is less than the conventional equilibrium NI (Yc), that is, symbolically, Yess < 

Yc. While the proximate determinant of the inequality: Yess < Yc is S(y), the remote one is D. The 

paradoxical inequality: Yess < Yc implies that Yc shows upward bias. That is why Yc is treated as 

superficial equilibrium NI, while Yess as real or true equilibrium NI. Further, both Yess and Yc 

cannot guarantee that they are equal to the full employment equilibrium NI (Yf). Rather there is 

every possibility that Yess < Yc < Yf.. Given that P = Pa = I = Ia and N = Na = 0, only the 

difference between the S(Y) and the S(y) functions caused by D can generate the inequality: Yess 

< Yc provided that the slope of the S(Y) or S(y) function is greater than that of P and N functions. 

If P = [Pa + P(Y)] and N = [Na + N(Y)] are respectively substituted for P = Pa = I = Ia and N = 

Na = 0, then also the inequality: Yess < Yc holds. 

 

 

8.1.2. Dual Stagnation 
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If the macro production function is denoted by Y = F (L) such that F′(L) > 0 and F″(L) < 0, the  

income inequality: Yess < Yc < Yf can be translated into the employment inequality: Less < Lc < Lf, 

which means that [true involuntary unemployment (Lf - Less)] = [{conventional involuntary 

unemployment (Lf - Lc)} + {latent involuntary unemployment (Lc - Less)}]. The gap: (Yc - Yess) or 

(Lc - Less) measures the ecological and social cost inflicted to, or borne by the capitalist world, or 

alternatively, this gap measures the cost of capitalism’s self-defeatism. Thus, the gap: (Yf - Yess) or 

(Lf - Less) shows how the secular social stagnation measured by the gap: (Yf  - Yc) or (Lf - Lc) is 

coupled with the secular ecological stagnation measured by the gap: (Yc -Yess) or (Lc - Less) in the 

capitalist world. The coupling of the secular social stagnation with the secular ecological 

stagnation gives rise to dual stagnation. Such dual stagnation can be reduced or ruled out by the 

development of dual capitalism (social capitalism coupled with ecological capitalism) gradually 

over a period of time. Theoretically, this dual stagnation can be reduced or ruled out if a new 

ecologically and socially sustainable equilibrium condition: [S(y) = Ia = Pa] can be substituted 

for the conventional one: [S(Y) = Ia = Pa] in Figure 6.1, in which not only is Yess greater than Yc, 

but also Yess approximates to Yf. In Figure 6.1, this new ecologically and socially sustainable 

equilibrium condition is denoted by Eness. 

 

 

8.1.3. Policy Prescription via Multiplier Method 

 

 

The relevance of Keynesian multiplier process after sixty years has been disclosed by Dalziel 

(1996). Gnos and Rochon (2009) have pointed out that the multiplier is a central concept in 

Keynesian and Post-Keynesian economics. It is largely what justifies activist full-employment 

fiscal policy. Nallari and Mba (2010) emphasize the importance of multipliers in a globalized 

world. Syed, Tahir and Sahibzada (2011) have measured the impact of Keynesian four sector 

open economy multiplier model in the context of Pakistan’s economy and suggested to the 

government how the size of multiplier could be increased.   

 

In the conventional equilibrium equation of SKM for two-sector closed economy: S(Y) = I, if 

S(Y) > I, which is the “chronic tendency throughout human history”, then according to Keynes 

(1936), “economic instability” (which is one of the multiple sub-social instabilities) emerges. But 
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in the equilibrium equation of ecologically and socially sustainable SKM for two-sector closed 

economy: [S(y) + D = P + N], if [S(y) + D] > [P + N], then the coexistence of “social 

instability” and “ecological instability” leads to the emergence of “ecologically unsustainable 

social instability” or “ecologically social unsustainability”, which is renamed as simply 

“unsustainability”.    

 

Hence, the task of the policy scientists is to adopt such measures so that [P + N] can be raised 

and/or [S(y) + D] can be reduced to fill the gap between [S(y) + D]  and [P + N] in order to 

realize/restore “ecologically social sustainability” or “ecologically sustainable social stability”, 

which is renamed as simply “sustainability”.  

 

For the operationalization of this stabilization policy, the adequate measures are the manipulation 

of different Keynesian multipliers, which can be categorized into conventional multipliers and 

sustainable multipliers. dY/dX  conventional X–multiplier and dy/dX  sustainable X-multiplier.  

 

Further, both conventional multipliers and sustainable multipliers can also be classified into 

dyadic multipliers, triadic multipliers, quadratic multipliers, etc.  

If any two parameters of the equilibrium equation, which have the opposite or conflicting effects 

on equilibrium NI (conventional or sustainable), are changed at equal or unequal rate and in the 

same direction, then their combined effect on equilibrium NI is designated as dyadic multiplier. 

Analogously, if three or four parameters of the equilibrium equation, which have conflicting 

effects on equilibrium NI (conventional or sustainable), are changed in the same direction, their 

combined effect on equilibrium NI is called triadic multiplier or quadratic multiplier. 

 

The significance of the foregoing Keynesian multipliers is that they suggest the policy scientists 

how to realize/restore “ecologically social sustainability” or “ecologically sustainable social 

stability” through the manipulation or adjustment of different parameters of the equilibrium 

equations simultaneously.  

 

8.1.3.1. Examples of Conventional and Sustainable Multipliers in Sustainable 

SKM for Two-Sector Closed Economy  
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From equation (6.12), we get the different conventional and sustainable multipliers, which have 

been encapsulated in equations (8.1) - (8.3). 

 

dY/dDa = (S' – 1)/S' < 0                                                                                                          (8.1) 

 

dy/dDa = dY/dSa = dy/dSa = – 1/S' < 0                                                                                    (8.2) 

 

dY/dPa = dy/dPa = dY/dNa = dy/dNa = 1/S' > 0                                                                      (8.3) 

 

where 0 < S' < 1. 

 

(2) From equation (6.13), we get the different conventional and sustainable multipliers, which 

have been encapsulated in equations (8.4) - (8.7). 

 

dY/dDa = (S' – 1)/(S' – P') < 0                                                                                                 (8.4) 

 

dy/dDa = (P' – 1)/(S' – P') < 0                                                                                                 (8.5) 

 

dY/dPa = dy/dPa = dY/dNa = dy/dNa = 1/(S' – P') > 0                                                             (8.6) 

 

dY/dSa = dy/dSa = – 1/(S' – P') < 0                                                                                          (8.7) 

 

where 1 > S' > P'. 

 

(3) From equation (6.19), we get the different conventional and sustainable multipliers, which 

have been encapsulated in equations (8.8) - (8.13). 

 

dY/dDa = (S' – 1)/Z < 0                                                                                                            (8.8) 

 

dy/dDa = [(P' + N') – 1]/Z < 0                                                                                                 (8.9) 

 

dY/dPa = dY/dNa = 1/Z > 0                                                                                                      (8.10) 

dy/dPa = dy/dNa = (1 – D')/Z > 0                                                                                             (8.11) 

 

dY/dSa = – 1/Z < 0                                                                                                                    (8.12) 
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dy/dSa = – (1 – D')/Z < 0                                                                                                          (8.13) 

 

where Z = [S' + D' (1 – S') – (P' + N')] > 0, as 

S' < 1, D' < 1 and [S' + D' (1 – S')] > (P' + N'). 

 

8.1.3.2. Examples of Conventional and Sustainable Multipliers in Sustainable 

Simple IS-LM Keynesian Model for Two-Sector Closed Economy  
 

The equations of sustainable simple IS-LM Keynesian model for two-sector closed economy can 

be written as equations (8.14) and (8.15).  

 

[Sa + S(y)] + Da = [Pa + P(r)] + Na  ISs                                                                               (8.14) 

 

Ma
* = L(Y, r)   LM                                                                                                               (8.15) 

 

where ISs  Sustainable simple IS curve and  0 < S'(y) < 1, P'(r) < 0, L'(Y) > 0, L'(r) < 0.1 

From equations (8.14) and (8.15), we get the different conventional and sustainable multipliers, 

which have been represented by equations (8.16) - (8.19). 

 

dY/dDa = L'(r) [S'(y) – 1]/Δ < 0                                                                                               (8.16) 

 

dy/dDa = – [L'(r) + P'(r) L'(Y)]/Δ < 0                                                                                     (8.17) 

 

dY/dNa = dy/dNa = dY/dPa = dy/dPa = L'(r)/Δ > 0                                                                  (8.18) 

 

dY/dSa = dy/dSa = – L'(r)/Δ < 0                                                                                               (8.19) 

 

where the determinant Δ = [S'(y)L'(r) + P'(r)L'(Y)] < 0. 

 

8.1.3.3. Examples of Conventional and Sustainable Dyadic, Triadic and 

Quadratic Multipliers in Sustainable HK for Two-Sector Closed Economy  
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(1) From equation (6.12), we can get one conventional dyadic multiplier given by equation 

(8.20) and one sustainable dyadic multiplier given by equation (8.21). 

 

(dY/dDa + dY/dPa) = 1                                                                                                              (8.20) 

 

(dy/dDa + dy/dPa) = 0                                                                                                               (8.21) 

 

(2) From equations (8.14) and (8.15), we can get the conventional triadic and quadratic 

multipliers given by equations (8.22) and (8.23) respectively and the sustainable quadratic 

multiplier given by equation (8.24).  

 

(dY/dDa + dY/dSa + dY/dPa) = [L'(r){S'(y) – 1}/Δ] < 0                                                           (8.22) 

 

where the determinant Δ = [S'(y)L'(r) + P'(r)L'(Y)] < 0 

 

(dY/dDa + dY/dSa + dY/dPa + dY/dNa)  

 

= 1/[1 + {P'(r)L'(Y)}/{S'(y)L'(r)}] > 0                                                                             (8.23)                    

                                                                                       

(dy/dDa + dy/dSa + dy/dPa + dy/dNa) = – 1/[{S'(y) L'(r)}/{P'(r) L'(Y)} + 1] < 0                                                                                                                       

                                                                                                                                                  (8.24) 

 

 

8.1.4. Growth: Conventional Vs. Sustainable                                                                                                                                                                                                                                

 

The growth, we are talking about, is the expansion of the overall size of the economy … and of 

the quantities of energy and material goods flowing through it (Heinberg, 2011a). 

 

 

By definition, y = (Y – D).                                                                                                        (8.25) 

 

By differentiation of equation (8.25) with respect to t, we get equation (8.26). 
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dy/dt = [dY/dt - dD/dt]                                                                                                              (8.26) 

 

If it is assumed that dD/dt = 0 in equation (8.26), we get equation (8.27).  

 

[(dY/dt)/Y] = [(dy/dt)/Y] < [(dy/dt)/y]                                                                                       (8.27) 

 

 Equation (8.27) implies that the rate of change in sustainable equilibrium NI (y) exceeds that of 

conventional equilibrium NI (Y). But if it is assumed that D = uY in equation (8.25), where u > 0, 

and then by its differentiation with respect to t, we get equation (8.28). 

 

 [(dY/dt)/Y] = [(dy/dt)/y] = [(dD/dt)/D]                                                                                 (8.28) 

 

Equation (8.28) implies that Y, y and D change at the same rate. This is the condition of steady 

state rate of growth.  

 

8.1.5. Reconstruction of Degrowth by the “Inequation of Sustainability”  
 

 

Economic growth, as we have known it, is over and done with. The economic crisis that began in 

2007-2008….. marks a permanent fundamental break from past decades – a period during which 

most economists adopted the unrealistic view that perpetual economic growth is necessary and 

also possible to achieve. There are now fundamental barriers to ongoing economic expansion, 

and the world is colliding with those barriers (Heinberg, 2011a). 

 

Degrowth simply means negative growth. It is different from zero growth, which means 

stationary state of John Stuart Mill (1846). The stationary state is a non-growing, non-declining, 

and it is synonymous with the “steady-state” of Herman Daly (1973) in ecological economics. 

Steady-state refers to the condition of an economy with a constant level of consumption of 

material and energy resources over time. According to Alejandro Nadal (2010, 2011), degrowth 

refers to a reduction of production and consumption in physical terms through downscaling and 

not through efficiency improvements. Degrowth is a smooth, voluntary and equitable 

downscaling of production and consumption, which ensures “social sustainability” and 

“ecological sustainability” locally as well as globally on the short and long term. Thus, degrowth 
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is not limited to a technological dimension. Growth is not a cultural phenomenon or a feature of 

a maniac mentality. It is the direct consequence of how capitalist economies operate. It is not 

possible to have capitalism without growth. In the words of Richard Smith, “We either save 

capitalism, or save ourselves, we cannot do both” (Nadal, 2010, 2011).  

 

Following Joachim H. Spangenberg (2008), the concept of degrowth can be reconstructed on the 

basis of the following seven notations and their notions:  

 

(1) Y  Size of the economy  GDP  

(2) dY  Change or growth of Y  

(3) L  Number of employed persons  

(4) L/Y  Labor-intensity of the economy   

(5) Y/L  Per capita productivity 

(6) y = (Y - D)  SNI and hence, Y = (y + D) 

(7) D = (Dn + Ds)  

 

The number of jobs can only increase, if the economy grows faster (or declines slower) than the 

production per capita. In consequence, more workers are needed to do the job. Symbolically, this 

condition can be written by the inequality given by (8.29). 

 

d(Y/L) < dY ↔ dL > 0     Conventional First Inequality                                                      (8.29) 

                                                              

The Conventional First Inequality can alternatively be written as (8.30). 

 

d(y + D)/L < d(y + D)  Reconstructed First Inequality                                                        (8.30) 

 

Now let us consider the following three new notations and their notions: 
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(8) R  Use or consumption of resource 

(9) R/Y  Resource intensity 

(10) Y/R  Resource productivity of the economy 

 

If (Y/R) grows faster or declines slower than the Y, the total consumption of resources decreases. 

Symbolically, this condition can be written by the inequality given by (8.31), which can be 

converted into an alternative inequality given by (8.32). 

 

 d(Y/R) > dY ↔ dR < 0   Conventional Second Inequality                                                  (8.31)                           

  

d(y + D)/R > d(y + D)  Reconstructed  Second Inequality                                                   (8.32) 

                                                              

Combining the two sets of inequalities given by [(8.29), (8.31)] and [(8.30), (8.32)], we get the 

resulting set of inequalities given by [(8.33), (8.34)], which includes Conventional Inequation of 

Sustainability (Spangenberg, Omann & Hinterberger, 2002) and Reconstructed Inequation of 

Sustainability.  Either of the Inequations of Sustainability is a minimum condition for a 

potentially sustainable pattern of economic growth. Noteworthy that jobs, growth, and the 

environment are reconciled, if either of the Inequations of Sustainability given by (8.33) and 

(8.34) is valid: 

  

d(Y/L) < dY < d(Y/R) ↔ dR < 0 < dL  Conventional Inequation of Sustainability             (8.33)                                                                                                                   

                                                                                                                                                     

 

d(y + D)/L < d(y + D) < d(y + D)/R   Reconstructed Inequation of Sustainability              (8.34)                                                                                        

                                                                                                                                                                                                                                                                        

 

If either of the foregoing two Inequations of Sustainability is fulfilled, growth may be 

sustainable. If it is not, growth is definitely unsustainable. Either of the Inequations of 

Sustainability clearly indicates that “social sustainability” defines a necessary minimum of 

“economic growth”, while “ecological sustainability” defines an upper “threshold”. Thus, 



107 
 

sustainable development has to be based on a balanced approach between social demands and 

ecological limits. According to Peter Custers (2010), “The survival of humans and of other 

species living on planet earth, in my view, can only be guaranteed via a timely transition towards 

a ‘stationary state’, a world economy without growth”. That is why John Bellamy Foster wrote 

an article, entitled, Degrow or Die? which was published in December-January 2011 issue of the 

UK Journal Red Pepper. 

 

Against the earlier degrowth discussion, it can be emphasized that the “dictum/doctrine of 

degrowth” should be imposed only on the North, while the South should be allowed to “gain 

from growth” so that “global growth-equity” can be maintained. 

 

Victor (2010) has classified degrowth into: Green Degrowth and Black Degrowth on the basis of 

the (i) trend in GDP and (ii) trend in GHG emissions as follows. Green degrowth indicates the 

decline in both GDP and GHG emissions, while black degrowth implies decline in GDP, but 

increase in GHG emissions-intensity is so fast that total emissions rise.  

  

In The Meaning of Sustainability, Albert Bartlett (2012) has differentiated between the Dumb 

Growth and the Smart Growth as well as their eventual consequences in terms of the following 

lines: 

Dumb growth destroys the environment. 

Smart growth destroys the environment. 

The difference is that smart growth 

destroys the environment with good taste. 

 So it’s like buying a ticket on the TITANIC.  

If you’re smart, you go first class. 

If you’re dumb, you go steerage. 

Either way the result is the same. 

 

 
 

 

 

 

 

http://monthlyreview.org/author/johnbellamyfoster
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8.2. Roles of Reconstructed HK 

 
 

The newly introduced variables and/or functions in the reconstructed HK for sustainability can 

be incorporated into different conventional macroeconomic models/theories for realizing the 

different roles of the reconstructed HK for sustainability. The following examples may be 

relevant. 

 

8.2.1. Construction of Harrod-Domar Model of Sustainable Growth  
 

The conventional Harrod (1939, 1948)–Domar (1957) growth model can be transformed into the 

sustainable Harrod - Domar growth model in the following way. The conventional Harrod – 

Domar growth model is based on the three equations given by (8.35) - (8.37).  

 

S = S(Y) = sY,                                                                                                                          (8.35) 

 

where s  MPS = APS  

 

I = [vdY/dt],                                                                                                                              (8.36) 

 

where v  Capital-output ratio = (K/Y)   

 

S(Y) = I,                                                                                                                                    (8.37) 

 Conventional equilibrium equation of the commodity market 

 

Combining equations (8.35) - (8.37), we get equation (8.38): 

 

[(dY/dt)/Y]c = gc = [s/v]                                                                                                            (8.38) 

 

= Rate of change in conventional equilibrium NI, where c  conventional  
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The conventional Harrod - Domar growth model can be transformed into a sustainable Harrod - 

Domar growth model on the basis of the five equations indicated by (8.39) - (8.43).  

 

S = S(y) = sy = s(Y – D),                                                                                                          (8.39) 

 

 Sustainable saving function, where s  MPS = APS 

 

D = uY,                                                                                                                                     (8.40) 

 

where u = (D/Y)  

  

P = [pdY/dt],                                                                                                                             (8.41) 

 

where p = (P/Y)  

 

N = [ndY/dt],                                                                                                                            (8.42) 

 

 

where u > 0, p > 0, n = (N/Y) > 0 

 

 

[S(y) + D = P + N]                                                                                                                   (8.43)   

 

 Sustainable equilibrium equation of SKM for two-sector closed economy 

 

Combining equations (8.39) - (8.43), we get equation (8.44). 

  

[(dY/dt)/Y]ess = gess = [s – sD + u]/[p + n]                                                                                (8.44) 

 

= Rate of change in sustainable equilibrium NI. 

 

If D = 0 = n and p = v in equation (8.44), we get equation (8.45). 
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gess = [(s/v) + (u/v)],                                                                                                                 (8.45) 

 

which means  gess > gc 

 

If u = 0 in equation (8.45), we get equation (8.46).  

 

gess = gc = (s/v).                                                                                                                        (8.46) 

 

8.2.2. Construction of Solow’s Model of Sustainable Growth  

 

In conventional Solow’s (1956) model of growth, the condition of steady state rate of change in 

conventional equilibrium NI (Yc) is given by equation (8.47): 

  

[sf(k) – qk] = 0,                                                                                                                        (8.47) 

 

where s = [S(Y)/Y], f(k) = Y/L = APL, q = [(dL/dt)/L] and  k = K/L  

 

But if conventional saving function: S = S(Y) is substituted with sustainable saving function: S = 

S(y) = sy = s(Y – D), the condition of steady state rate of change in ecologically and socially 

sustainable equilibrium NI (Yess) is given by equation (8.48). 

 

 [{sf(k) – qk} – sD/L] = 0 or, [sf(k)w – qk] = 0,                                                                       (8.48) 

 

where w = (1- u) and u = D/Y > 0.   

 

Comparing equations (8.47) and (8.48), we get the inequality indicated by (8.49). 

 

kc > kess                                                                                                                                     (8.49) 

 

The inequality indicated by (8.49) means that the conventional steady state equilibrium k (kc) is 

greater than the ecologically and socially sustainable steady state equilibrium k (kess), which 

involves upward bias. But if D = 0 in equation (8.48), we get equation (8.50).  
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kc = kess                                                                                                                                     (8.50) 

 

Further, in Solow’s growth model, the ecologically and socially sustainable golden rule s is less 

than the conventional golden rule s, because the condition of the conventional golden rule s is 

given by equation (8.47), while the condition of the ecologically and socially sustainable golden 

rule s is given by equation (8.48). Noteworthy that “golden rule s” is defined as that “steady state 

equilibrium s” (say, s*), at which per capita consumption (C/L) is maximized, which is possible 

if s*f(k) curve, which is concave to the horizontal axis, intersects the qk line, which is a 

positively sloping straight line through the origin.   

 

 

8.2.3. Construction of Swan’s Model of Sustainable Growth 

 

 

The Swan’s (1956) conventional model of growth is based on the four equations given by (8.51) 

- (8.54). 

 

Y = KaLb                                                                                                                                   (8.51) 

 

 Macro production function, where (a+b) = 1  CRS 

 

S = sY                                                                                                                                       (8.52) 

 

 Macro conventional saving function, where s  APS = MPS 

 

L = Loent                                                                                                                                   (8.53) 

 

 Macro labour supply function 

dK/dt = I = S                                                                                                                            (8.54) 

 

 Equilibrium equation of the commodity market for two sector closed economy.  
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From equations (8.52) and (8.54), we get equation (8.55). 

  

[(dK/dt)/K] = s(Y/K),                                                                                                                (8.55) 

 

which is called rate of change in capital (K). It is a positively sloping straight line through the 

origin in a diagram where (Y/K) is measured along the horizontal axis. By differentiation of 

equation (8.51) with respect to t, we get equation (8.56). 

 

[(dY/dt)/Y] = [a (dK/dt)/K] +  [b (dL/dt)/L],                                                                            (8.56) 

 

which is called the rate of change in NI (Y). 

 

By differentiation of equation (8.53) with respect to t, we get equation (8.57). 

 

[(dL/dt)/L] = n,                                                                                                                         (8.57) 

 

which is parallel to the horizontal axis, along which (Y/K) is measured. It is called the rate of 

change in labour (L). Combining equations (8.55) - (8.57), we get equation (8.58). 

 

[(dY/dt)/Y] = [as(Y/K) + bn],                                                                                                  (8.58) 

 

which is a positively sloping straight line with a positive vertical intercept amounting to bn. This 

line is flatter than the [(dK/dt)/K] = s(Y/K) line indicated by equation (8.55).  

 

In conventional Swan’s model of growth, the conventional steady state equilibrium is achieved 

at that (Y/K), say (Y/Kc), where the three functions indicated by equations (8.55), (8.57) and 

(8.58) intersect simultaneously. At the conventional steady state equilibrium (Y/K), we get 

equation (8.59). 

 

[(dY/dt)/Y] = [(dK/dt)/K] = [(dL/dt)/L] = n,                                                                           (8.59) 
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since (a + b) = 1. This conventional steady state equilibrium is also stable.  

 

Swan’s conventional model of growth can be transformed into the sustainable model of growth 

by the substitution of “sustainable saving function” for “conventional saving function” ceteris 

paribus. While the conventional saving function is given by equation (8.52), the sustainable 

saving function is indicated by equation (8.60). 

 

S = sy = s(Y – D)                                                                                                                      (8.60)   

 

From equations (8.54) and (8.60), we get equation (8.61). 

 

[(DK/dt)/K] = [sY/K – sD/K],                                                                                                   (8.61) 

 

which means that sustainable [(DK/dt)/K] function lies below the conventional [(DK/dt)/K] 

function indicated by equation (8.55), since 0 < s < 1 and (D/K) > 0. Combining equations 

(8.56), (8.57) and (8.61), we get equation (8.62). 

 

[(dY/dt)/Y] = [{as(Y/K) + bn} – as(D/K)],                                                                                (8.62) 

 

which means that the sustainable [(DY/dt)/Y] function lies below the conventional [(DY/dt)/Y] 

function indicated by equation (8.58), since 0 < s < 1, 0 < a < 1 and (D/K) > 0. At steady state 

equilibrium, we get equation (8.63).  

 

 [(DK/dt)/K] = [s(Y/K) – s(D/K)] = [(dL/dt)/L] = n                                                                 (8.63) 

 

Hence, from equations (8.62) and (8.63), we get equation (8.64). 

 

[(dY/dt)/Y] = [{as(Y/K) + bn} – as(D/K)]  

 

= a[s(Y/K) – s(D/K)] + bn  

= (an + bn) = n(a + b) = n,                                                                                                     (8.64)                                                                                                                       
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since (a + b) = 1.  

 

The sustainable steady state equilibrium is achieved at that (Y/K), say (Y/Ks), where the three 

functions indicated by equations (8.57), (8.61) and (8.62) intersect simultaneously. Hence, the 

sustainable steady state equilibrium (Y/K) must be greater than the conventional steady state 

equilibrium (Y/K), which is shown by the inequality (8.65). 

  

(Y/Ks) > (Y/Kc)                                                                                                                         (8.65)  

 

Since y = (Y – D), so Y = (y + D). In consequence, (Y/K) = [(y/K) + (D/K)]. Thus, we get the 

inequality indicated by (8.66) as (D/K) > 0                                                                                  

 

(y/K) < (Y/K)                                                                                                                            (8.66) 

 

The inequality given by (8.66) implies that sustainable NI produced by one unit of capital is less 

than the conventional NI produced by one unit of capital. 

 

 

8.2.4. Construction of Global Hydraulic Keynesianism by Analogy of Kohler 

(1999) 
 

 

The unreconstructed HK is confined to “nation states”. That is why it may be renamed as 

“unreconstructed national HK”. But “contextually reconstructed HK” can be applied to the 

“global level” also to give rise to “Contextually Reconstructed Global HK” by analogy of 

Kohler’s (1999) Global Keynesianism. 

 

8.2.5. Reconstruction of Simple Keynesian Model for Sustainability by 

Analogy of Harris (2008/2009, 2013) 
 

 

By analogy of Harris (2008/2009, 2013), Simple Keynesian Model of HK can be remodeled to 

realize “some dimensions of sustainability” through the decomposition of conventional 
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macroeconomic variables: C, I, G, etc., and thereby transforming the “conventional equilibrium 

equations” of Simple Keynesian Model. Harris’s (2013) reconstructed Simple Keynesian Model 

explores the possibilities for “Green Keynesianism” in theory and practice, and suggests that 

“Green Keynesianism” offers a solution to both “economic stagnation” and “global 

environmental threats”. 

 

8.2.6. Securing Sub-Social Sustainability 

 

HK can also be used to realize various variants of “sub-social sustainability”. To do this, the only 

precondition is the “rational reconstitutions” of “conventional equilibrium equations” of HK by 

the incorporation of relevant macrosubsocial variables into such equilibrium equations and by 

maintaining/keeping the consistency of the national income accounting method suggested by 

IEEA (1993) and SEEA (1993) of UN.  

Living within our planet’s natural boundaries is essential, but taking into consideration social 

boundaries, such as, access to fresh water, education, health care, and other basic needs is as 

important. Between the social foundation of human rights and the environmental ceiling of 

planetary boundaries lies a space that is both environmentally safe and socially just, and we must 

work to move in to that space. 

                                                               ----World Watch Institute’s State of the World 2013 

                                                                        (http://www.worldwatch.org)  

 

 

 

 

 

 

 

 

http://www.worldwatch.org/
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9. Concluding Comments 

 

 

Conclusion is claimed to be true, whenever all of the assumptions are true. In other words, the 

conclusion is true, whenever one accepts the assumptions as true. In one sense, it can be claimed 

that the conjunction of the assumptions forms a justification of truth of the conclusive statement. 

But the justification is conditional on the actual truth of the assumptions. Thus such a 

justification is always open to question. If one accepts all the assumptions as true, then one 

cannot at the same time accept statements, which contradict any valid conclusion based on those 

assumptions (Boland, 1994).  

 

 

“When states of knowledge are of the essence, it is best to acknowledge the reality by clearly and 

consistently theorizing about the consequences of partial ignorance” (Fitzgibbons, 2000).  

 

A famous Bengali writer, Lila Majumdar, said, “An animal can be lifted from the forest, but the 

forest cannot be lifted from the mind of that animal”. By analogy, it can be stated that an 

economics practitioner can be lifted from HK, but HK cannot be lifted from the mind of that 

economics practitioner. Even if HK is radically rejected, “X Keynesianism” will be substituted 

for HK.  

There is no end of proliferation of criticism against HK about its adequacy for tackling 

the economic and non-economic problems. This means that HK is inadequate to tackle the 

problems of economic and extra-economic instabilities. The answer to such an allegation is that 

HK is not inadequate, rather it is used or applied inadequately.  

HK can be likened to language, which, in turn, can be likened to dress. Variation of dress 

is needed to suit the occasion. For example, one does not appear at a friend’s silver wedding 

anniversary in gardening clothes, nor does one punting on the river in a dinner-jacket. As 

variation of dress becomes necessary to suit the occasion, similarly variation in the “composition 

of equilibrium equations” of the constituent models of HK becomes inevitable to suit the context. 

That is why the significance of the nomenclature of the title of this thesis is justified.   

Mesarovic (1982) emphasizes that the objective of the models of sustainability should be 

to “separate the realm of possible paths into the future from the realm of impossible ones”. 

According to Costanza, et al. (1993), “models are analogous to maps…they have many possible 

purposes and uses, and no one map or model is right for the entire range of uses”. Against the 
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remark of Costanza, et al. (1993), it is worthy to recall what Strawson (1959) said: “We do not 

use a different scheme, a different framework, on each occasion. It is the essence of the matter 

that we use the same framework on different occasions”. Thus, following Strawson (1959), it can 

be argued that through the incorporation of the relevant macro variables (e.g. macroeconomic, 

macroecological, macrosocial or macrosub-social variables) into the “equilibrium equations” of 

HK, it can easily be reconstructed to fit the contemporary context.   

However, it can be admitted that the contextually reconstructed HK is not free from 

limitations. The most important limitation of it is that up till now, no adequate, appropriate or 

apposite method or measure has been discovered to execute the valuation of the new macro 

variables (e.g. natural capital, social capital, various sub-social capitals, human capital, etc.), 

which have been incorporated into the “equilibrium equations” of hydraulic Keynesian models.  

Thinking about a sustainable world is pointless, unless an adequate, appropriate or 

apposite “way” can be discovered to get there. The nature of sustainable world can be imagined 

easily, but whether and how human population can continue to survive indefinitely on this “tiny 

little islet of life amid the boundless ocean of lifelessness” (Rebrov, 1989) without threatening 

the survival of all other biological populations, may not be so easy. The reasons lie in the 

remarks of the following three authors: 

(1) Baba Dioum stated that “In the end, we conserve only what we love. We will love only what 

we understand. We will understand only what we are taught” (Cunningham & Cunningham, 

2009).  

(2) Mollie Beatty pointed out that “What a country chooses to save is what a country chooses to 

say about itself” (Cunningham & Cunningham, 2009).  

(3) Lynn Lands asserted that “We are living in a false economy, where the price of goods and 

services does not include the cost of waste and pollution” (Cunningham & Cunningham, 2009).  

That is why Wangari Meathai, the Nobel laureate in Peace in 2004, argued: “Today we 

are faced with a challenge that calls for a shift in our thinking, so that humanity stops threatening 

its life-support system” (Cunningham & Cunningham, 2009). But historical evidence reveals that 

neither ecological system nor social system can continue forever.  

 

Can life possibly be sustained on forever? Given our limited knowledge, we cannot conceive of 

being able to sustain life on earth without a continuing inflow of “solar energy”. Thus, solar-
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based systems of production represent the current limit to our thinking with respect to means of 

ensuring sustainability. Perhaps the “post-solar phase” will be spiritual, rather than physical in 

nature. If this is so, this may explain why spirituality is coming into discussions of “physical 

sustainability” to prepare humanity for “post-solar sustainability” (Ikerd, 1997).  

Sustainability is neither a macroeconomic issue, nor a nature-conservation issue. Rather 

sustainability synchronizes and harmonizes social process and ecological process. An adequate 

model of sustainability cannot be built on the existing understanding of society and nature. 

Humans have also created what can be described as “second nature”, that is, the human-made 

material world, which by size and importance, has become comparable to the global natural 

world. It not only acts as a buffer between humans and nature, but has also become the main 

objective of human development. Following its own developmental logic and laws, this “second 

nature” ironically is now threatening the planet’s nature.  

In an article Economic Strategies for Sustainability, what Wayne Hayes (2005) speaks of 

sustainability is as follows:  

 

Sustainability must not be confounded with parochialism, isolationism, or xenophobia. 

Sustainability demands a cosmopolitan outlook, negotiating and integrating levels of social 

organization ranging from the local through the regional and the national into the global order of 

things. Sustainability, like ecology, thrives on diversity. Indeed, sustainability presents a 

daunting conceptual challenge that must be worked out in practice, not given to pre-ordained or 

ideologically driven preconceptions. The practice of sustainability presumes an illuminating 

public discourse built on a vibrant civic culture, from your neighborhood to the global village we 

all share. The level of human development evoked by sustainability poses an imposing challenge 

of societal evolution that can only be conceived in intergenerational context although we don’t 

know how much time we have available until catastrophe (profwork.org/eee/ess).  

  

  

The heuristic, theoretical and practical value of this thesis can be described in terms of the 

following two remarks:  

 

(1) “You don’t see those, who stand in the dark”. 

             ----Bertolt Brecht and Kurt Julian Weil (1928) in The Three Penny Opera 

 

(2) “But those, in the dark, could use some effective help from the presently living 

intelligentsia”. 

                                ----Gernot Kohler (1999) in Global Keynesianism and Beyond 
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Borrowing the relevant words from Keynes’s (1933) remark, as stated below, it is worthy to 

admit that the completeness of this thesis has been executed “not by tearing up roots, but by 

slowly training a plant like HK to grow in a different direction”.  

 

It should not be a matter of tearing up roots, but of slowly training a plant to grow in 

a different direction (Keynes, 1933).  

      

 

Foster (2011) points out that “All of us here today along with countless others around the world 

are currently engaged in the collective struggle to save the planet as a place of habitation for 

humanity and innumerable other species”.  

 

But, on 16 April 2013, World Watch Institute launched the latest edition of its Annual Flagship 

Report State of the World 2013, in which fifty coauthors (Adamson, et al., 2013) devised and 

devoted their articles to answer the critical question:  

 

Is Sustainability Still Possible? 
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