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A Marx Ǯcrisesǯ model The reproduction schemes revisited  Marco Veronese Passarellaȗ   Versionǣ ͻǤͲ ȋʹ April ʹͲͳͺȌ   
Abstractǣ This chapter builds upon the Marxian reproduction schemesǤ It aims to test the impact of some of the most apparent Ǯstylised factsǯ which characterise the current phase of capitalism on an artificial twoǦsector growing economyǤ It is shown thatǡ simplified though they areǡ the Marxian reproduction schemes allow framing a variety of radical and other Ǯdissentingǯ renditions of the recent economic and financial crises of earlyǦindustrialised countries with a flexible and sound analytical modelǤ  
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ͳǤ Introduction The US financial crisis of ʹͲͲǦʹͲͲͺ and the crisis of the Euro Area which has been taking place since the end of ʹͲͲͻ have arguably been triggered and then fostered by a multiplicity of factorsǤ Several radical and other Ǯdissentingǯ analyses of the historical causes of western countriesǯ economic and financial distress have been developed ever sinceǤ This is not surprisingǤ Quite a fewǡ alternateǡ theories of crisis can be found in or built upon Marxǯs works ȋseeǡ among othersǡ Shaikh ͳͻͺǡ and Clarke ͳͻͻͲȌǤ The longǦrun fall in the rate of profit ȋresulting either from the rising organic composition of capital or from the depletion of the reserve army of labourȌǡ the thinning of the costing margin due to class struggle ȋeither over distribution or over productionȌǡ the lack of aggregate demand ȋmeaning the tendency to overproduction that may result in a Ǯrealisationǯ crisisȌǡ and the rise of sectoral imbalances ȋor ǮdisproportionalitiesǯȌǡ are all mentioned by Marx as inner forces or tendencies of capitalismǤ  This chapter aims neither to endorse explicitly any of the explanations above nor to provide a brandǦnew interpretation or theory of crisisǤ Rather it builds upon the Marxian enlarged reproduction schemes to test the effects of some recent developments in the most advanced capitalist nations on an artificial twoǦsector or ǮtwoǦdepartmentǯ growing economyǤ It shows thatǡ simplified though they areǡ the Marxian reproduction schemes may allow redefining and comparing a variety of theories of crisis within a coherent analytical frameworkǤ The method chosen is quantitativeǤ Different causes of crisis are treated as specific shocksǡ meaning as changes in parameters and exogenous variables of a formal difference equation modelǤ Their dynamic impact on key endogenous variables is then analysed through numerical simulationsǤ These shocksǡ in turnǡ are meant to reproduce the most apparent Ǯstylised factsǯ Ȃ to steal an expression from Nicholas Kaldor Ȃ of the current phase of capitalismǤ This method is consistent with the accounting approach used by Marx in the second volume of CapitalǤ In factǡ baseline parameters and initial values of variables are usually taken from Marxǯs own examplesǤ   The rest of the chapter is organised as followsǤ Sections ʹ and ͵ set up the benchmark model and define the reproduction ȋor balanced growthȌ conditions of the systemǡ respectivelyǤ The resemblance of the Marxian approach to the Cambridge School of Economics and other recent postǦKeynesian theories is briefly discussedǤ In section Ͷ an extended Marxian Ǯenlarged reproductionǯ model is developedǡ aiming to account for the effect of financial markets and institutions on the creation of social value and surplus valueǤ In section ͷ a number of experiments are performed to test the impact of some Ǯstylised factsǯ ȋdistilled from recent developments in realǦworld highlyǦfinancialised countriesȌ on an artificial twoǦdepartment growing economyǤ Key findings are discussed further in section Ǥ  
ʹǤ The benchmark model  The view of the economic system as a circular flow of interconnected acts of production and circulation of commodities and money is deeply rooted in the history of economic thoughtǤ Its inception can be traced back to the pioneering work of François Quesnay and other French Physiocrats of the eighteenth centuryǤͳ The Physiocrats ȋandǡ at least to some extentǡ David Ricardo and the Classical political economistsȌ focused on the process of creationǡ circulationǡ and consumption of the produit net of an agricultureǦbased economyǤ Marx built upon that line of research and focused on the process of creationǡ circulationǡ and destruction of the monetary                                                              ͳ See Marx ȋͳͺͺͷȌǡ chapter ͳͻǡ ppǤ Ͷ͵ͷ ffǤǡ and chapter ʹͲǡ ppǤ ͷͲͻǦͳ͵Ǥ 



͵  

surplus value in a manufacturingǦbased capitalist system ȋVeronese Passarella ʹͲͳȌǤ The soǦcalled Ǯreproduction schemesǯ are developed in the second volume of Capital as a logical tool to analyse the process above ȋMarx ͳͺͺͷǡ chapters ʹͲ and ʹͳȌǤ The reproduction schemes are accounting matrixes where Marx defines the theoretical equilibrium conditions of the economy in terms of interdependences between Ǯdepartmentsǯ Ȃ meaning the net flows of commodities that must be produced and circulated among the productive macroǦsectors to meet the respective demands of inputsǤ   While Marx never engaged with a formal model of enlarged reproductionǡ he provided several notes and numerical examples that may well be turned into a system of difference ȋor differentialȌ equationsǤ In factǡ there is a wellǦestablished tradition of dynamic modelling carried out by Marxist economists since the ͳͻͲsǡ inspired by the Marxian reproduction schemes ȋseeǡ among othersǡ Harris ͳͻʹǡ Bronfenbrenner ͳͻ͵ǡ Morishima ͳͻ͵Ǣ more recentlyǡ Olsen ʹͲͳͷ and Cockshott ʹͲͳȌǤ This section draws from that tradition and crossǦbreeds it with other current heterodox approachesǡ particularly with postǦKeynesian macroǦmonetary modellingǤʹ This allows setting up the formal benchmark model of a growing capitalist economy that moves forward in timeǡ ݐǡ and is made up of two sectors or departmentsǣ a sector producing capital or investment goods ȋcalled Ǯdepartment Iǯ by MarxȌǡ defined by the subscript Ǯ݅ǯǢ and a sector producing consumption goods ȋnamed Ǯdepartment IIǯȌǡ defined by the subscript ǮܿǯǤ͵ For the sake of simplicityǡ it is assumed that each production process takes a fraction ͳȀ ݊ ȋwith ݆ ൌܿǡ ݅ǡȌ of the reference periodǡ ݐǡ where ݊ is a parameter accounting for the sectoral intraǦperiod turnover rateǤͶ Commodities are produced by means of capital goods and labour inputsǤ Labour supply is plentiful and does not form a binding constraint on the level of employment ȋsee Appendix ͳȌǤ A net product arises ȋboth in real and monetary termsȌ in each sector and is distributed as wages to workers and surplus value ȋor profitȌ to capitalistsǤ  As is well knownǡ Marxǯs analysis of value relies upon the distinction between the variable component of capital and its constant componentǤ The former roughly corresponds to the wage bill paid by the industrial capitalists to the workers in exchange for their labour powerǤ This sum covers the part of the total working day that is devoted to the production of Ǯsubsistenceǯ for workersǤͷ Under a growing economyǡ the two sectoral investment plans in variable capital inputs areǡ respectivelyǣ   
ܸ െ ܸǡିଵ ൌ ௌǡషభήఏǡషభଵା           ȋͳȌ and 

                                                             ʹ The resemblance of the Marxian approach to the current postǦKeynesian macroǦmonetary literature shows up particularly when an Ǯendogenousǯ rendition of Marxǯs monetary theory is adopted ȋHein ʹͲͲȌǤ ͵ Notice that upper case letters are associated with endogenous variables expressed in monetary unitsǡ unless otherwise statedǤ Lower case letters stand either for percentages or for parameter values expressed in monetary unitsǤ The key to symbols is provided by Table ͳǤ Ͷ This possibly controversial assumption is discussed further later onǡ particularly in footnote ͺǤ Notice that ݊ ൌ ͳ in the baseline modelǤ As a resultǡ each production process takes exactly one periodǡ unless otherwise statedǤ ͷ Actually this should be better defined as the Ǯunallocated purchasing powerǯ of workers ȋDuménil and Foley ʹͲͲͺȌǡ meaning the quantity of direct labour expressed by the commodities bought by the wage earners on the marketǤ For the sake of simplicityǡ this issue is neglected hereafterǤ The reader is referred again to Appendix ͳǤ 
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ܸ െ ܸǡିଵ ൌ ௌǡషభήఏǡషభଵା           ȋʹȌ where ܵ is the surplus value created in the ݆Ǧth department ȋwith ݆ ൌ ݅ǡ ܿȌǡ ߠ is the sectoral rate of saving or retention of capitalistsǡ ݍ ൌ Ȁܥ ܸ is the sectoral organic composition of capital ȋOCCȌǡ and ܥ is the sectoral constant capitalǡ meaning the amount of capital inputs ȋiǤeǤ fixed and circulating capital net of wagesȌ accumulated in the ݆Ǧth departmentǤ  Equations ȋͳȌ and ȋʹȌ show that a share ߠ of the surplus value created in the ݆Ǧth sector is reǦinvested in the same sector in the subsequent periodǤ The ratio of constant capital to variable capital is defined by the OCCǡ which is taken as an exogenous variable of the modelǤ Accordinglyǡ the constant capital advanced in the production can be worked out asǣ  ܥ ൌ ܸ ή ܥ            ȋ͵Ȍ andݍ ൌ ܸ ή              ȋͶȌ According to Marxǡ it is only the variable capital that valorises in the production sphereǡ as the wageǦearners work well beyond the time necessary to cover the exchange value of their own labour powerǤ As a resultǡ the Ǯmassesǯ of surplus value created in each sector in a certain period areǡ respectivelyǣݍ
ܵ ൌ ܸ ή ߝ ή ݊           ȋͷȌ and ܵ ൌ ܸ ή ߝ ή ݊            ȋȌ where ߝ is the sectoral rate of surplus value ȋmirroring the composition of the total working day and hence the rate of exploitation of workersȌ and ݊ is a parameter reflecting the sectoral intraǦperiod turnover rateǤͺ  Equations ȋͷȌ and ȋȌ show that the mass of surplus value created in the ݆Ǧth sector across a period Ȃ sayǡ a quarter or a year Ȃ is a direct function of the variable capital invested in that sectorǡ the rate of surplus valueǡ and the turnover rateǡ meaning the number of times the same capital is reinvested within the periodǤ In principleǡ capitalists can either consume the nonǦretained surplus value or divert it towards their own personal savingǤ Accordinglyǡ the capitalistsǯ unproductive expenditures areǡ respectivelyǣ                                                               Notice that Marx defines the Ǯorganic composition of capitalǯ as the ratio of constant capital ȋinvested in plantǡ equipmentǡ buildingsǡ row materialsǡ inventoriesǡ and other capital and intermediate goodsȌ to variable capital ȋinvested in hiring workersȌǤ  For the sake of simplicityǡ capital depreciation is assumed awayǤ Following Marxǡ we also ignore crossǦsector investment ȋsee Marx ͳͺͺͷǡ chapǤ ʹͳǡ ppǤ ͷͺǦǡ ͷǦͺͳȌǤ This can be regarded as a strong simplifying assumptionǤ In factǡ it seems at odds with the hypothesis of competition which requires free mobility of capital between sectors ȋRobinson ͳͻͷͳǡ Harris ͳͻʹȌǤ Howeverǡ it does not affect the main findings of this chapterǤ    ͺ Under an enlarged reproduction regimeǡ the mass of surplus value created in a certain period should be better defined asǣ ܵ ൌ ܸ ή ߝ ή σ ሺͳ  ߴ ή ሻఛିଵೕఛୀଵߝ ǡ where the subscript ߬ defines the subǦperiodsǡ ݊  is the number of turnoversǡ and ߴ  is the intraǦperiod retention rateǤ This expression accounts for the reinvestment of variable capital within the same period ȋsee Veronese Passarella and Baron ʹͲͳͷȌǤ Howeverǡ such a complication is ignored hereafterǤ Notice that the expression above collapses to ܵ ൌ ܸ ή ߝ ή ݊ under simple reproduction ȋiǤeǤ for ߴ ൌ ͲȌǤ Consequentlyǡ enlarged accumulation takes place across periods but not within periods in this simplified modelǤ  
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ܨ ൌ ሺͳ െ ሻߠ ή ܵ ή ሺͳ െ ଵሻߪ  ሺͳ െ ଶሻߪ ή ܨ ǡିଵ       ȋȌ andܪ ൌ ሺͳ െ ሻߠ ή ܵ ή ሺͳ െ ଵሻߪ  ሺͳ െ ଶሻߪ ή ݆ ଶ ȋwithߪ ଵ andߪ ǡିଵ      ȋͺȌ whereܪ ൌ ݅ǡ ܿȌ are the marginal propensities to save ȋhoardȌ out of income and wealthǡ respectivelyǡ and ܪ is the stock of financial wealth amassed by ݆Ǧsector capitalistsǤ The latter can be defined as followsǣ ܪ ൌ ǡିଵܪ  ଵߪ ή ሺͳ െ ሻߠ ή ܵǡିଵ        ȋͻȌ and ܪ ൌ ǡିଵܪ  ଵߪ ή ሺͳ െ ሻߠ ή ܵǡିଵ                     ȋͳͲȌ Accordinglyǡ the realised total values of sectoral outputs areǡ respectivelyǣ 
ܻ ൌ ܥ  ܸ  ߠ ή ܵ  ܨ                       ȋͳͳȌ and 
ܻ ൌ ܥ  ܸ  ߠ ή ܵ  ܨ                       ȋͳʹȌ If capitalists spend their incomes allǡ either through productive investment or through consumptionǡ then ܻ ൌ ܥ  ܸ  ܵǡ meaning that the overall monetary value realised ȋby the capitalistsȌ on the market matches or Ǯvalidatesǯ the overall value created in potentia ȋby the workersȌ in the production sphereǤ Similarlyǡ the realised sectoral profit rates areǡ respectivelyǣ ݎ ൌ ௌήఏାிା                         ȋͳ͵Ȍ and ݎ ൌ ఏήௌାிା                         ȋͳͶȌ Finallyǡ the sectoral rates of accumulation can be defined asǣ 

݃ ൌ ೄήഇభశ ൌ ߝ ή ߠ ή ݊ ή ଵଵା                      ȋͳͷȌ and ݃ ൌ ߝ ή ߠ ή ݊ ή ଵଵା                       ȋͳȌ Each sectoral rate of growth is a direct function of the retention rateǡ the exploitation rateǡ and the intraǦperiod turnover rate parameterǡ and an indirect function of the organic composition of capital of the ݆Ǧth sectorǤͻ 
͵Ǥ The reproduction conditions ͵Ǥͳ Simple reproduction Ǧ As has been mentionedǡ Marx ȋͳͺͺͷȌ defines the equilibrium conditions for a capitalist economy in terms of the necessary interdependences between macroǦsectorsǡ meaning the theoretical requirements allowing the overall system to reproduce 
                                                             ͻ See Appendix ʹ for a development of the model aiming to account for financial assetsǤ 



  

smoothly over timeǤͳͲ Marx analyses the equilibrium conditions under a simple reproduction regime ȋnamelyǡ a stationaryǦstate economyȌ and then under an enlarged or expanded reproduction regime ȋmeaning a growing economyȌǤ Capitalistsǯ hoarding is assumed awayǡ so that ߪଵ ൌ Ͳ and hence ܪ ൌ ͲǤ In additionǡ sectoral rates of retention are all null under a simple reproduction regime ȋߠ ൌ ͲȌǡ and so are accumulation rates ȋ݃ ൌ ͲȌǤ Investment and consumption goods markets clear whenǣ 
ܻ ൌ ܥ     andܥ
ܻ ൌ ܸ  ܸ  ܨ  ܨ   Using equations ȋͳͳȌ and ȋͳʹȌ in the equalities aboveǡ one gets the wellǦknown Marxian reproduction condition for a stationaryǦstate economyǣ ܥ ൌ ܸ  ܨ ൌ ܸ  ܵ                       ȋͶBȌ After some manipulationǡ one obtains alsoǣ  ൌ ଵାఌ                        ȋͶCȌ Equation ȋͶBȌ shows that the neoǦvalue of output of the ݅Ǧsector ȋrightǦhand componentȌ must match investment plans of ܿǦsectorǯs capitalists ȋleftǦhand componentȌǤ Equation ȋͶCȌ shows that the equilibrium distribution of variable capital across sectors depends on the ܿǦsector OCC and the ݅Ǧsector exploitation rateǤ When this condition is metǡ the economy finds itself in the simple reproduction equilibrium positionǤ By contrastǡ if ܸ  ܵ   there is a lack of demand for capital goodsǤ According to Marxǡ market prices of capital goods will tend to fall short of reproduction valuesǤ As a resultǡ both the ȋexpectedȌ profit rate and the real investment fallǤ Similarlyǡ if ܸܥ  ܵ ൏    there is an excess of demand for investment goodsǤ Market prices exceed reproduction valuesǤ Both the profit rate and the real investment riseǤ Sooner or later the lack ȋexcessȌ of demand for capital goods ends up reducing ȋraisingȌ the supply of capital goodsǤͳͳ  Howeverǡ Marx does not advocate any inner adjustment mechanism of capitalist economiesǤ Under a free market regimeǡ nothing ensures that the change in the supply of capital goods Ȃ resulting from capitalistsǯ individual decisions Ȃ exactly matches the supplyǦdemand gapǤ For Marxǡ once capitalistsǯ investment plans are out of equilibriumǡ individual expectations and behaviours ȋmeaning competition between capitalistsȌ drag prices and quantities away from their own reproduction valuesǤ In realǦworld capitalist economiesǡ Ǯsupply and demand never coincideǡ or if they do soǡ it is only by chance and not to be taken into account for scientific purposesǣ it should be considered as not having happenedǯ ȋMarx ͳͺͻͶǡ pǤ ʹͻͳȌǤ In principleǡ the equilibrium condition may be regarded as a long run attractorǡ but cyclical fluctuations and crises are an inherent feature of capitalismǤ These recurring phenomena could prepare the ground for a radical undermining of the systemǤ Howeverǡ the final collapse of capitalism is anything but necessaryǤ The contradictions of capitalismǡ including the one between the drive                                                              ͳͲ Noticeǡ howeverǡ that the equilibrium interpretation of the Marxian reproduction schemes is anything but uncontroversial ȋsee Fine ʹͲͳʹȌǤ  ͳͳ Notice that variables are all Ǯexpressed in terms of value aggregates and as such can provide only the conditions for aggregate equilibriumǯ ȋHarris ͳͻʹǡ pǤ ͳͻͲȌǤ To discuss the effect of the disequilibrium conditions on prices and physical magnitudes ȋsuch as real supplies and employment levelsȌǡ respectivelyǡ it is necessary to refine further the analysis Ȃ see Appendix ͵Ǥܥ



  

towards the unlimited expansion of production and limited consumptionǡ Ǯtestify to its historically transient characterǡ and make clear the conditions and causes of its collapse and transformation into a higher formǢ but they by no means rule out either the possibility of capitalismǯ ȋLenin ͳͻͲͺǡ chapter Iǡ section VIǡ pǤ ͷȌǤ In other wordsǡ the reproduction schemes show that capitalism Ǯproceeds though crises rather than being rendered an impossibility because of themǯ ȋPatnaik ʹͲͳʹǡ pǤ ͵ͶȌǤ  ͵Ǥʹ Enlarged reproduction Ǧ Things get slightly more complicated when one considers a growing economyǤ Now the reproduction conditions are met if and only if capitalistsǯ production and investment plans are mutually consistentǤ Following Marxǡ one can assume that it is the rate of accumulation in the consumption goods sector that varies to ensure the smooth reproduction of the system ȋsee Olsen ʹͲͳͷȌǤ In other wordsǡ the ܿǦsector demand for investment goods is assumed to adjust to match the net supply by the ݅ǦsectorǤ In formal termsǡ the accumulation of constant capital in the ܿǦsector isǣ ܵ ή ߠ ή ଵା  ܥ ൌ ܻ െ ܥ െ ܵ ή ߠ ή ଵା  Similarlyǡ the accumulation of variable capital in the ܿǦsector isǣ ܵ ή ߠ ή ଵଵା ൌ ቂ ܻ െ ܥ െ ܵ ή ߠ ή ଵା െ ቃܥ ή ଵ  Finallyǡ the equilibrium rate of growth of the ܿǦsector can be worked out as followsǣ 
݃ ൌ ௌήఏή భశ ൌ ିିௌήఏή భశ െ ͳ                    The condition above ensures the consistency of ܿǦsector capitalistsǯ accumulation plans with ݅Ǧsector capitalistsǯ production ȋand investmentȌ plansǤ In other wordsǡ it assures the longǦrun gravitation of the economy towards the Ǯreproduction equilibriumǯǤ Such a state is extremely unlikely to be matched ȋand maintainedȌ in practiceǤ In factǡ the reproduction schemes allow Marx to argue that realǦworld capitalist economies always work in disequilibriumǤͳʹ They also allow shedding light on the adjustment paths of key variables of the modelǤ This is the reason equation below in used hereafterǣ 
݃ ൌ ቈିିௌήఏή భశ െ ͳ  is a random component accounting for broadlyǦdefined Ǯexogenous shocksǯ to the ܿǦsector growth rateǤͳ͵   Notice that ݃ܿ may well differ from ݃ in the short runǤ Howeverǡ the former converges towards the latter in the long run ȋdue to the constancy of OCCsȌǡ iǤeǤ lim୲՜ାஶ൫݃ǡ௧൯ ߦ݃ ȋͳBȌ where                    ߦ݃ ൌ ݃ Ǥ As a resultǡ the economyǦwide Ǯbalanced growthǯ rate isǣ ݃ ൌ ݃ ൌ ݃ ൌ ߝ ή ߠ ή ݊ ή ଵଵା ൌ ߠ ή                               ȋͳȌ Using equation ȋͳȌ in ȋͳȌǡ the equilibrium solution can be redefined asǣݎ
                                                             ͳʹ Balance growth Ǯis itself an accidentǯ ȋMarx ͳͺͺͷǡ pǤ ͷͳȌǤ ͳ͵ It is worth noticing that the adjective Ǯexogenousǯ should be only referred to the formal model ȋiǤeǤ the system of difference equationsȌǡ not to its Ǯsubjectǯ ȋiǤeǤ capitalist economiesȌǤ  
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ఏఏ ൌ ఌఌ ή  ή ଵାଵା                    ȋͳBȌ Equation ȋͳBȌ is the dynamic counterpart of equation ȋͶCȌǡ meaning that the equilibrium requires that the ratio between sectoral retention rates be a direct function of the ratio between sectoral OCCs Ȃ given turnover and exploitation ratesǤ Since these ratios are independent each otherǡ there is nothing to ensure that the ȋͳBȌ holds true in factǤ A balanced growth is a theoretical possibilityǡ as the expansion of production in one sector enlarges the market for the otherǤ Howeverǡ Ǯthe rate of growth of production in the various branches of production is determined primarily by the uneven development of the conditions of productionǡ rather than by the different rates of growth of the markets for their productsǯ ȋClarke ͳͻͻͲǡ pǤ ͶͷͺȌǤ This leads to a disproportional development of the two sectorsǡ which is the form taken by the inner tendency of capitalism to overaccumulation and crisisǤ   Similarlyǡ equation ȋͳȌ shows that enlarged reproduction conditions are matched if sectors grow all at the same paceǤ It bears a strong resemblance to the Cambridge distributive equationǡ interpreted as a dynamic investment function and rearranged for a twoǦsector economy ȋsee Lavoie ʹͲͳͶȌǤͳͶ Equation ȋͳȌ shows that the economyǦwide rate of growth is a direct function of both the retention rate of ݅Ǧsector capitalists and the ݅Ǧsector rate of profitǤ This means thatǡ while the ݅Ǧsector retention rate is an exogenousǡ the retention rate of the ܿǦsector is determined endogenously as followsǣ ߠ ൌ ݃ ή ሺͳ  ሻȀሺ݁ݍ ή ݊ሻ                      ȋͳͺȌ Equation ȋͳͺȌ shows that the retention rate of the ܿǦsector adjusts endogenously to guarantee the enlarged reproduction of the systemǤͳͷ The convergence of sectoral growth ratesǡ and the necessary adjustment of the ܿǦsector retention rateǡ are shown by charts A and B ȋin Figure ͳȌǡ respectivelyǤ Chart C shows the ȋincreasingȌ trend in sectoral outputs and hence in total outputǤ Finallyǡ chart D shows the sectoral profit rates and the general rate of profit of the economyǤ While the sectoral profit rates do no converge towards a uniform rateǡ the general or average profit rate of the economy declines in the first few periods and then stabilisesǡ because of the asymmetric adjustment in the sectoral stocks of capitalǤ   
ͶǤ The amended model Simplified though they areǡ the Marxian reproduction schemes provide a refined explanation of the fragility of unregulated capitalist economiesǤ In factǡ Marxǯs grim predictions fit well with the economicǡ politicalǡ and social instability that marked earlyǦindustrialised countries from the end of the Victorian Era to the Second World WarǤ They also implicitly account for the                                                              ͳͶ The Cambridge distributive equation is the main pillar of the theory of distribution endorsed by most prominent postǦKeynesian economists ȋsuch as Nicholas Kaldorǡ Joan Robinsonǡ and Luigi PasinettiȌ in the midǦͳͻͷͲs and early ͳͻͲsǤ It relates the macroeconomic rate of profit ȋݎȌ to the growth rate of the economy ȋ݃Ȍǡ given capitalistsǯ propensity to save ȋߠȌǤ The standard formulation is ݎ ൌ ݃Ȁߠǡ entailing a causality from ݃ to ݎǤ ͳͷ When the State is included in the analysisǡ the government sector may well be regarded as the Ǯbufferǯ of the economyǤ Economic planning to eliminate crossǦsector disproportionalities and crises was advocated historically by TuganǦBaranowsky and Hilferding ȋsee Shaikh ͳͻͺȌǤ Today the stabilisation function of government is advocated by the postǦKeynesians and other heterodox economistsǤ Howeverǡ this view was criticised by Luxemburg and is still questioned by most MarxistsǤ The reason is that disproportionalities are not regarded as Ǯthe contingent result of the ǲanarchy of the marketǡǳ which can be corrected by appropriate state interventionǢ they are the necessary result of the social form of capitalist productionǯ ȋClarke ͳͻͻͲǡ pǤ ͶͷͻȌǤ  
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stabilising function that has historically been performed by the government sector since the ͳͻ͵ͲsǤ Howeverǡ there is no room in the reproduction schemes for the effect of the development in the banking and financial sector on the creation of social value and surplus valueǤ The increasing importance of financial marketsǡ institutionsǡ assetsǡ and motives Ȃ namelyǡ the Ǯfinancialisationǯ process Ȃ is one of the most apparent aspects of modern economiesǡ and should be explicitly accounted forǤ In additionǡ the reproduction schemes do not take into consideration the longǦrun impact of the competition between capitalists on sectoral profit rates and pricesǤ In factǡ no price setting mechanism is establishedǡ as prices are just assumed to be proportional to labour contents of commoditiesǤ The fact is that the reproduction schemes are discussed in the second volume of Capitalǡ whereas the soǦcalled Ǯequalisationǯ of the profit rate and the formation of production prices are covered by Marx in the third volumeǤ While the manuscripts that comprise the third volume were written by Marx before those comprising the second oneǡ the former logically follows the latter as the degree of abstraction gets lower as the analysis proceedsǤ The effect of competition ȋand market forcesȌ on reproduction conditions can only be discussed after those conditions have been worked out under the hypothesis of exchange of equivalent valuesǤ   The current section aims to bridge these gapsǤ For this purposeǡ three amendments are made to the benchmark modelǤ Firstǡ it is assumed that the retention rate and hence the investment undertaken by ݅Ǧsector capitalists are a nonǦlinear function of the expected rate of profitǤ Drawing from Robinson ȋͳͻʹȌǡ it is assumed that any increase in the propensity to invest ȋiǤeǤ capitalistsǯ rate of retention in this simplified modelȌ requires ever larger increases in the expected rate of profitǤ If adaptive expectations are hypothesisedǡ the equation defining the rate of retention in the ݅Ǧsector can be defined asǣ ߠ ൌ ߠ  ଵߠ ή lnሺͳ  ǡିଵݎ  ଵ are defined in such a way thatǣ Ͳߠ  andߠ క is a random component of profit expectations incorporating capitalistsǯ Ǯanimal spiritsǯǡ whereas parametersݎ కሻ                     ȋͳͻȌ whereݎ  ߠ  ͳǤ  Similarlyǡ it is assumed that the parameter defining the sectoral intraǦperiod turnover rate is a function of the share of surplus value which is diverted from productive scopes to financial assets and services ȋVeronese Passarella and Baron ʹͲͳͷȌǤ More preciselyǡ ܨ ȋwith ݆ ൌ݅ǡ ܿȌ is reǦdefined to include both the amount of ȋunproductiveȌ capital invested in financial assets and the expenditure for financial servicesǤ This is the second amendment to the benchmark reproduction modelǤ If a positive but decreasing impact of finance on the turnover is assumedǡ sectoral turnover rates can be defined as followsǣ ݊ ൌ ݊  ݊ଵ ή lnሺܨǡିଵሻ                      ȋʹͲȌ and ݊ ൌ ݊  ݊ଵ ή lnሺܨǡିଵሻ                      ȋʹͳȌ where ݊ǡ ݊ଵǡ ݊ǡ ݊ଵ  ͲǤ Equations ȋʹͲȌ and ȋʹͳȌ state that any increase in the sectoral rate of turnover requires ever larger increases in the past expenditure for financial assets and servicesǤ Notice that now ߠ defines ݅Ǧcapitalistsǯ preference for productive investment against nonǦproductive expenditureǡ while parameters ߪଵ and ߪଶ in equations ȋȌ and ȋͺȌ define the speed or pace of ǮfinancialisationǯǤ     Furthermoreǡ competition between capitalists under a laissez faire regime entails the crossǦsector levelling of profit rates in the long run ȋMarx ͳͺͻͶȌǤ While profit equalisation 
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should be only regarded as a tendencyǡ it allows pointing outǣ firstǡ the dominance of capitalǦintensive sectors over labour intensive sectors ȋas the former Ǯstealǯ surplus value from the latterȌǢ secondǡ the consistency of the general law of creation of value ȋmeaning that social value arises from the exploitation of living labour in the production sphereȌ with the specific law of distribution of value ȋmeaning the prevailing price settingǡ including the one defined by the competition hypothesisȌǤ Notice that the general rate of profit can be split into two componentsǡ notably the profit share of net income and ȋthe inverse of theȌ total capital to net output ratioǤͳ In formal termsǡ the wage share of net income isǣ ߱ ൌ ାାିሺାሻ                       ȋʹʹȌ The profit share isǣ ߨ ൌ ఏήௌାఏήௌାிାிାିሺାሻ ൌ ͳ െ ߱                      ȋʹ͵Ȍ Finallyǡ the total capital ȋincluding the wageǦbillȌ to net output ratio isǣ ܽ ൌ ାାାାିሺାሻ                       ȋʹͶȌ The general ȋrealisedȌ rate of profit is thereforeǣ ݎ ൌ ఏήௌାఏήௌାிାிାାା ൌ గ                       ȋʹͷȌ As is well knownǡ this is the profit rate that would prevail across sectors if capitalists were free to invest their own capitals wherever it is more convenient for themǤ Sectoral outputs can now be expressed in terms of prices of productionǤ They areǡ respectivelyǣ ܻ ൌ ܥ  ܸ  ݎ ή ሺܥ  ܸሻ ൌ ܥ  ܸ  ߠ ή ܲ                  ȋͳͳBȌ and ܻܨ ൌ ܥ  ܸ  ݎ ή ሺܥ  ܸሻ ൌ ܥ  ܸ  ߠ ή ܲ                  ȋͳʹBȌ where ܲܨ ൌ ݎ ή ൫ܥ  ܸ൯ is the total mass of profit realised in the ݆Ǧth sectorǤͳ  Notice that sectoral OCCs do not converge to a uniform ratioǡ as they depend on a variety of sectorǦspecific technological and institutional factorsǤ As a resultǡ sectoral production prices usually differ from sectoral valuesǤ Growth ratesǡ in contrastǡ still converge in the long run to meet the criteria for a balanced growthǡ and the same goes for sectoral retention rates ȋsee charts E and F in Figure ͳȌǤ In formal termsǣ ݃ ൌ ఏήା ൌ ߠ ή ȋͳͷBȌ          and ݃ǡ௧                    ݎ ൌ ିିఏήିା ൌ ݃ ൌ ݃  for ݐ ՜ λ                  ȋͳCȌ 
                                                             ͳ In principleǡ each sectoral capital to net output ratio could be expressedǡ in turnǡ as the product of the inverse of the sectoral actual rate of utilisation of plants and the sectoral capital to fullǦcapacity net output ratioǤ For the sake of simplicityǡ and in line with the Marxian traditionǡ both rates of utilisation are assumed to be constantǤ ͳ Notice that now ܲ  replaces ܵ  in equations ȋȌ and ȋͺȌǤ 
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where ܲ is the mass of profit realised by ݆Ǧsector capitalists and ݎ is the general rate of profit arising from the competition between capitalsǤ  Since both the accumulation rate and the profit rate are uniform across sectors in the long runǡ sectoral retention rates must converge tooǣ ߠǡ௧ ൌ ߠ ൌ ݐ  forߠ ՜ λ                and henceǣ ݃ ൌ ݃ ൌ ݃ ൌ ߠ ή ݃ is the longǦrun uniform rate of retention on profits ȋor rate of retention out of capital incomesȌǤ  In additionǡ using equation ȋʹͷȌ in equation ȋͳBȌ one getsǣ ߠ ȋͳBȌ where                    ݎ ൌ ఏ ή   ȋͳCȌ The latter calls to mind a familiar result in Keynesian macroeconomic dynamics of the ͳͻ͵ͲǦͶͲsǡ that isǡ the HarrodǦDomar warranted rate of growth ȋHarrod ͳͻ͵ͻǡ Domar ͳͻͶȌǤͳͺ Given the profit shareǡ the economyǦwide equilibrium growth rate depends on the capitalistsǯ retention rate and ȋthe inverse ofȌ the capital to output ratioǤ  Noticeǡ finallyǡ that charts G and H confirm the wellǦknown Marxǯs finding that capitalǦintensive sectors Ǯstealǯ surplusǦvalue from labourǦintensive sectorsǤ Given the sectoral demand schedulesǡ production prices of investment goods are higher than ȋor more than proportional toȌ valuesǡ whereas production prices of consumption goods are lower than ȋor less than proportional toȌ valuesǤ This happens because a higher OCC has been assumed in the ݅Ǧsector compared to the ܿǦsectorǤ                     ߨ
ͷǤ Some experimentsǣ shocking Marx In this section some comparative dynamics exercises are performedǤ The aim is to see how the main endogenous variables of the amended model react following a shock to key exogenous variables and parameter valuesǤ The adjustment process from the old equilibrium position ȋmeaning the initial balanced growth rateȌ to the new one is then analysedǤ Such a methodology is akin to the current postǦKeynesian approach to macroǦmonetary modelling ȋeǤgǤ Lavoie ʹͲͳͶȌǤ In particularǡ the impacts of the following shocks are testedǣ aȌ An increase in the OCCǤ This is the standard Marxian assumption underpinning the alleged tendency for the general profit rate to fallǤ For Marxǡ each individual capitalist finds it profitable to replace workers with machines ȋand other constant capital componentsȌ to increase labour productivity and reduce the bargaining power of workersǤ While this is a rational behaviour for the individual capitalistǡ it ends up reducing the source social surplus value is extracted fromǡ thereby affecting the general profit rate of the economyǤ   bȌ A fall in the economyǦwide propensity to consumeǡ leading to a lack of aggregate demand and hence to a realisation crisisǤ This experiment is coherent with the wellǦknown Marxǯs claim that Ǯthe last cause of all real crises always remains the poverty and                                                              ͳͺ That resemblance has been stressed by many authorsǡ notably Robinson ȋͳͻͷͳȌǡ Harris ȋͳͻʹȌǡ and more recently Olsen ȋʹͲͳͷȌǤ It seems no coincidence that the HarrodǦDomar model was pioneered by a Marxist authorǡ iǤeǤ Feldman ȋͳͻʹͺȌǤ 
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restricted consumption of the masses as compared to the tendency of capitalist production to develop the productive forces in such a way that only the absolute power of consumption of the entire society would be their limitǯ ȋMarx ͳͺͻͶǡ pǤ ͺͺȌǤͳͻ cȌ A fall in the rate of retention out of profitsǡ reflecting a fall in capitalistsǯ propensity to invest in productive assetsǡ or a higher reliance on financial markets to fund production plansǡ or a higher pressure to pursue shareholder value maximisation in the short runǤ This is a way to test some of the recent developments associated with financialisation in our simplified artificial economyǤ dȌ A change in the rate of turnover of capitalǡ reflecting the ǮbellǦshapedǯ impact of the developments in banking and financial sectors on the Ǯmannerǯ of extraction of living labour from workers in the production sphere ȋVeronese Passarella and Baron ʹͲͳͶȌǤ This experiment is an alternate way to test the impact of financialisation within a Marxian modelǤ eȌ The rise ȋor the worseningȌ of imbalances between departmentsǡ roughly mirroring the effect of external imbalances between national economiesǤ This experiment aims to account for the Ǯuneven and combined developmentǯ of nationsǡ which is another wellǦknown concept in Marxist tradition of thoughtǤ  While experiments ȋaȌ and ȋbȌ have been the focus of longǦlasting debates among the Marxists and between the Marxists and other economistsǡ experiments ȋcȌ and ȋdȌ are somewhat originalǤ They are meant to echo the recent developments in highlyǦfinancialised economiesǡ preparing the ground for the US financial crisis of ʹͲͲǦʹͲͲͺǤ Similarlyǡ experiment ȋeȌ can be regarded as a first step towards a formal Marxian model aiming to account for the impact of external imbalances between the members of a certain economic areaǤ The model tested is made up of equations ȋͳȌǦȋͳͷȌǡ ȋͳBȌǡ and ȋͳͺȌǦȋʹͷȌǤ Equation ȋͳBȌ provides the longǦrun attractor of the systemǤ The analysis is focused on the mediumǦrun reǦadjustment dynamics triggered by specific shocks to exogenous variables and parameter valuesǤ Consequentlyǡ the profit equalisation effect generated by competition between capitalists is assumed awayǤʹͲ Shocks are all ran in period ʹͲǤ  Focusing on the first experimentǡ figure ͵ shows the impact of a ͳͲΨ increase of ݅Ǧsector OCC on growth ratesǡ profit ratesǡ and income sharesǤ As one would expectǡ the impact is negative on both the economyǦwide accumulation rate ȋchart IȌ and the ݅Ǧsector rate of profit ȋchart LȌǤ The average rate of profit declines as wellǡ but this does not affect the ܿǦsector rate of profit if crossǦsector capital movements are not allowedǤ Finallyǡ the relative reduction of wages paid in the ݅Ǧsector is not associated with a change in the economyǦwide wage share and hence in the overall profit share in net income ȋchart MȌǤ As is well knownǡ the fall in the rate of profit due to the increase in the organic composition of capital is regarded by Marx as the most important inner law of motion of capitalismǤ In factǡ some contemporary Marxists regard financialisation as being a result of the fall in profitability of western economies since the ͳͻͲsǤ Yetǡ that trend is regarded by other Marxist authors as a longǦrun secular tendency ȋacting as the economic equivalent of the law of gravitationȌ that does not provide the ground for a theory of crisis Ȃ meaning that can neither explain the necessity of crisis nor account for each specific cyclical turnǤ                                                              ͳͻ Howeverǡ there is here a noteworthy difference with respect to Marxǯs statementǤ Since the Classical hypothesis is adopted ȋmeaning that the propensity to consume out of wages is assumed to be unityȌǡ we test a reduction in the propensity to consume out of nonǦlabour incomes ሺͳ െ  ଵሻǤ  ʹͲ This does not affect the main qualitative findings of the model anywayǤߪ
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 Soǡ unsurprisinglyǡ only a few authors have traced the recent crises back to the tendency for the profit rate to fallǤ Most Marxistǡ radical and postǦKeynesian economists ȋand also some New KeynesiansȌ have focused on income inequality and other financial factors as the main triggers of the US crisis of ʹͲͲǦʹͲͲͺ and the current crisis of Euro Areaǯs memberǦstatesǤ Figure Ͷ shows the impact of a fall in ݅Ǧsector propensity to consume on growth ratesǡ profit ratesǡ and income sharesǤʹͳ The negative effect on the accumulation rate of the ܿǦsector is apparentǡ though temporary ȋchart NȌǤ The fall in aggregate demandǡ in turnǡ affects negatively the economy wide profit rate and the profit share in net income ȋcharts O and PȌǤ In other wordsǡ the realisation crisis turns into a profitability crisis for the capitalist classǤʹʹ Notice that the lack of demand ȋand the overproductionȌ may well be the outcome of an increase in income inequalityǡ involving a rise in the economyǦwide marginal propensity to save ȋhoardȌǡ as is usually claimed by the KeynesiansǤ   As mentionedǡ the possible link between income inequality and crisis has been stressed by many heterodox and Ǯdissentingǯ orthodox economists since the start of the US financial crisisǤ Popular though it isǡ the Ǯinequalityǯ interpretation neglects some of the most notable developments of highlyǦfinancialised capitalist economies in the last few decadesǤ Two of them are worth stressing hereǣ the fall in the rate of retention on corporate profitsǡ and the impact of the financial sector on the turnover rate of capitalǤ A fall in the retention rate of capitalists depresses the economyǦwide accumulation rateǡ even though the initial impact on the ܿǦsector growth rate is positive ȋchart Q in Figure ͷȌǡ because of the increase in current consumptionǤ Sectoral profit rates remain unchangedǡ but a somewhat paradoxical positive effect on the average profit rate arisesǡ because of the increasing weight of the ܿǦsector ȋchart RȌǤ Finallyǡ there is no aggregate impact on income distributionǤ    The association between growing income inequality and increasing shortǦtermism of corporations has been one of the most important features of highlyǦfinancialised AngloǦSaxon economies since the ͳͻͻͲsǤ Howeverǡ the analysis of the causes of the initial success of such a financeǦled capitalism is as important as the examination of its own flawsǤ Notice thatǡ from a Marxian perspectiveǡ the amount of capital invested in financial assets and businesses is unproductiveǤ Finance may well circulate the alreadyǦcreated valueǡ but cannot add up a ȋmacroeconomicȌ surplus value to itǤ Howeverǡ financial marketsǡ banksǡ and other financial institutions are all but unnecessaryǤ In factǡ they allow the industrial capitalists to fund their own production and investment plansǤʹ͵ In additionǡ financialisation ȋmeaning the stronger and stronger dominance of financial marketsǡ agentsǡ motivesǡ and cultureȌ ends up affecting the Ǯformǯ of the extraction of surplus labour from workersǡ leading to a Ǯreal subsumption of labour to financeǯ ȋBellofiore ʹͲͳͳȌǤ It is not coincidence that the increasing weight of finance is usually associated with Ǯreformsǯ of the labour market and a change in the corporate governanceǤ  Such an indirect impact of finance on the creation of surplus value is captured by the turnover rate of capital in the Marxian theoryǤ Particularlyǡ it seems to be reasonable to assume that the absolute impact on the ȋintraǦperiodȌ turnover rate of the investment in financial assets                                                              ʹͳ The reader is referred again to footnote ͳͻǤ  ʹʹ Notice that here the fall in the rate of profit is the result of the realisation crisisǡ as claimed by the Ǯunderconsumptionistǯ branch of MarxismǤ By contrastǡ experiment ȋaȌ assumes that the fall in the rate of profit ȋfollowing a rise in the OCCȌ is the cause of the crisisǡ as advocated by most Marxist theories of the ͳͻͲs ȋsee Clarke ͳͻͻͲȌǤ   ʹ͵ For a thorough analysis of the different functions performed ȋwithin a financiallyǦsophisticated capitalist economyȌ by banks and other financial institutionsǡ respectivelyǡ see Sawyer and Veronese Passarella ȋʹͲͳͷȌǤ  
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or services is positiveǡ at least during Ǯnormal timesǯǡ whereas its marginal impact is negativeǤʹͶ The effect on accumulationǡ profitabilityǡ and net income distributionǡ of an increase in the autonomous component of the ݅Ǧsector turnover rate function Ȃ ݊ in equation ȋʹͲȌ Ȃ is shown in Figure Ǥ The growth rate of the economy increases ȋchart TȌ and so does the average profit rate ȋchart UȌǤ These effects ariseǡ in turnǡ from the increase in the mass of social surplus valueǤ The profit share in net income augments too ȋchart VȌǡ thereby confirming the negative influence of financialisation on distributive equalityǤ The opposite happens in Ǯtimes of distrustǯǡ when the impact of finance on capital valorisation fades away or becomes even negativeǤʹͷ These features are all consistent with the available empirical evidence about the effect of financialisation on advanced economies in the last three decadesǤʹ   The last experiment deals with the effect of a positive but temporary shock to the ܿǦsector autonomous accumulation on sectoral growth rates and the output gap ȋmeaning the difference between ݅Ǧsector output value and ܿǦsector oneȌǤ It shows that the readjustment process can be rather painful for the Ǯdependentǯ sector or economy ȋchart W in Figure ͺȌǤ A catching up process initially shows upǡ but the output gap keeps on increasing in absolute terms and remains unchanged in relative terms in the long run ȋchart XȌǤ Clearlyǡ the current model is too simplified to be applied to the analysis of realǦworld capitalist economiesǤ Howeverǡ this simple experiment shows that a further refinement of the Marxian reproduction schemes could allow accounting for the impact of external imbalances between national economiesǡ or between an individual country ȋwhich is likened to the dependent sectorǡ iǤeǤ the cǦsectorȌ and the rest of the world ȋwhich is likened to the iǦsectorȌǤ In factǡ the limits to domestic growth arising from the state of worldǦwide demand for import may well be regarded as a natural extension of the Marxǯs twoǦsector modelǡ that bears a resemblance to current postǦKeynesian balance of payments constrained growth models ȋThirlwall ʹͲͳͶȌǤ 
Ǥ Final remarks The aim of this chapter was to recover and develop the reproduction schemes to test the impact of some of the most apparent Ǯstylised factsǯ of current capitalism on an artificial twoǦsector growing economyǤ For this purposeǡ the key features of the Marxǯs schemes have been stressed and discussedǤ The strong family resemblance to early and current postǦKeynesian models of growth has been highlighted and discussed as wellǤ In additionǡ some simple amendments have been made to Marxǯs benchmark schemes to make them suit for the analysis of the impact of finance on accumulationǡ profitabilityǡ and income distributionǤ It has been shown that the Marxian reproduction schemes allow framing a variety of radicalǡ postǦKeynesian and other dissenting theories of crisis of advanced countries with a flexible and sound analytical modelǤ Clearlyǡ the preliminary findings presented here are just of qualitative natureǤ The model is still too simplified to provide a quantitative assessment of recent developments in realǦworld                                                              ʹͶ ǮThe rationale is that the higher the degree of development of the banking and finance sector ȏǥȐǡ the higher the speed at which manufacturing firms ȋor their ownersȀshareholdersȌ could reǦinvest the initial capitalǤ At the same timeǡ beyond a given historically determined threshold at leastǡ Ǯdiseconomiesǯ are expected to arise as the ȋrelativeȌ dimension of the banking and finance sector increasesǯ ȋVeronese Passarella and Baron ʹͲͳͶǡ pǤ ͳͶ͵ͷǦ͵ȌǤ ʹͷ Ifǡ following Veronese Passarella and Baron ȋʹͲͳͶȌǡ a parabolic turnover function is usedǡ then both accumulation and profitability collapse in the long runǡ whereas income shares fluctuate over time ȋsee Figure ȌǤ  ʹ A full review of recent literature about financialisation is out of the purpose of this contributionǤ The reader is referred to FESSUD Studies in Financial Systems ȋavailable atǣ httpǣȀȀfessudǤeuȀdeliverablesȀȌǤ 
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capitalist economiesǤ Besidesǡ some analytical aspects should be further discussed and refined ȋparticularlyǡ the functional form of turnover and retention ratesȌǤ Finallyǡ numerical simulations should be coupled with a sensitivity analysis ȋor an empirical estimate of parameter valuesȌ to check the robustness of resultsǤ Howeverǡ the preliminary findings look consistent with the available empirical evidence and they may well open the way to future researchǤ    
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Table ͳǤ Key to symbols and values 
Symbol Description Kind Value Symbol Description Kind Value ܽ Net output to total capital ratio En  ݎ Rate of profit in consumption sector  En  ܥ Constant capital in consumption sector En  ݎ Rate of profit in investment sector En  ܥ Constant capital in investment sector En  ݎక  Random component of profit expectations X ܨ ߦ Unproductive spending from consumption sector En  ܵ Surplus value in consumption sector En  ܨ  Unproductive spending from investment sector En  ܵ Surplus value in investment sector En  ݃ EconomyǦwide rate of accumulation En  ܸ  Variable capital in consumption sector En ͷͲȗ ݃  Rate of accumulation in consumption sector En  ܸ  Variable capital in investment sector En ͳͲͲͲȗ ݃  Rate of accumulation in investment sector En  ܻ Value of output of consumption sector En  ݃క  Random compǤ of consumption sector growth rate X ߦȗȗ ܻ Price of production of output of consumption sector En  ܪ Consumption sector capitalistsǯ wealth ȋstockȌ En  ܻ  Value of output of investment sector En  ܪ Investment sector capitalistsǯ wealth ȋstockȌ En  ܻ  Price of production of output of investment sector En  ܮ Total direct labour spent by workers En  ߙ Propensity to consume out of wages X ͳǤͲͲ ܮ Direct labour in consumption sector En  ߜ Depreciation rate of constant capital X ͳǤͲͲ ܮ  Direct labour in investment sector En  ߝ  Rate of exploitation in investment sector  X ͳǤͲͲ ݉ Monetary expression of labour time X ഥ݉ ߠ  Retention rate in consumption sector En  ݊ Parameter in consumption sector turnover function X ͳǤͲͲߠ   Rate of exploitation in consumption sector  X ͳǤͲͲ ݊ Turnover rate in consumption sector Enߝ   Retention rate in investment sector En  ݊ଵ Parameter in consumption sector turnover function X ͲǤͲͲ ߠ Parameter of investment sector retention function X ͲǤͷͲȗȗ ݊  Turnover rate in investment sector En  ߠଵ Parameter of investment sector retention function  X ͲǤͲͲ ݊ Parameter in investment sector turnover function X ͳǤͲͲ ߨ Profit share of total net income En  ݊ଵ Parameter in investment sector turnover function X ͲǤͲͲȗȗ ߪଵ ConsǤ sector capitalists propǤ to save out of income X ͲǤͲͲ ܲ Mass of profit in consumption sector En  ߪଶ ConsǤ sector capitalists propǤ to save out of wealth X ͲǤͻͷ ܲ Mass of profit in investment sector En  ߪଵ InvestǤ sector capitalists propǤ to save out of income X ͲǤͲͲȗȗ ݍ OCC in consumptions sector X ʹǤͲͲ ߪଶ InvestǤ sector capitalists propǤ to save out of wealth X ͲǤͻͷ ݍ  OCC in investment sector X ͶǤͲͲȗȗ ߱ Wage share of total net income En  ݎ General rate of profit En      Notesǣ En α endogenous variableǤ X α exogenous variable or parameterǤ ȗ Starting values for stocks and lagged endogenous variablesǤ ȗȗ Shocked parametersǣ ߠ ൌ െͷͲΨ ȋscenario ͳȌǢ ݍ ൌ ͳͲΨ ȋscenario ʹȌǢ ߪଵ ൌ ͲǤͲͳ ȋscenario ͵ȌǢ ݊ଵ ൌ ͲǤͲͲͳ ȋscenario ͶȌǢ ݃క ൌ ͲǤͲͳ ȋscenario ͷȌǤ    
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Table ʹǤ TransactionsǦflow matrix of the twoǦsector economy 
 Workers 

Consumption Sector Capitalists Investment Sector Capitalists Financial Sector 
Capitalists Ȉ 

Current account Capital account Current account Capital account 

1. Consumption of 
workers [and capitalists] –Į ∙ (ǻVi + ǻVc) Į ∙ (ǻVi + ǻVc) [+ Fi] [–Fi]   0 

2. Investment in constant 
capital (Ci,c = ǻCCi,c)   –ǻCc ǻCc + ǻCi –ǻCi  0 

3. Variable capital 
(payment of wage bill) ǻVi + ǻVc –ǻVc  –ǻVi   0 

4. Amortisation funds = 
Deprec. allowances  – į ∙ Cc,-1 į ∙ Cc,-1 – į ∙ Ci,-1 į ∙ Ci,-1  0 

5. Return on financial 
assets  +rA,–1 ∙ Ac,–1  +rA,–1 ∙ Ai,–1  –rA,–1 ∙ (Ai,–1 + Ac,–1) 0 

6. Return on financial 
liabilities  –rB,–1 ∙ Bc,–1  –rB,–1 ∙ Bi,–1  +rB,–1 ∙ (Bi,–1 + Bc,–1) 0 

7. Retained surplus 
value  –ǻHc ǻHc –ǻHi ǻHi  0 

8. ǻ Financial liabilities   ǻBc  ǻBi –(ǻBi + ǻBc) 0 

9. ǻ Financial assets   –ǻAc  –ǻAi ǻAi + ǻAc 0 

Ȉ 0 0 0 0 0 0 0 

 Notesǣ A ǮΪǯ before a magnitude denotes a receipt or a source of fundsǡ whereas ǮȂǯ denotes a payment or a use of fundsǤ Į is the ȋaverage and marginalȌ propensity to consume out of wagesǡ and į is the depreciation rate of capitalǤ Howeverǡ it is assumed that Į αͳ and į α Ͳ in the model defined by ȋͳȌǦȋͳͷȌǡ ȋͳBȌǡ and ȋͳͺȌǦȋʹͷȌǤ Similarlyǡ faded areas are zeroǦsum games for the capitalist classǤ Soǡ related equations are not explicitly modelledǤ   
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Figure ͳ Adjustment to the balanced growth pathǣ baseline ȋno equalisationȌ 
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Figure ʹ Adjustment to the balanced growth pathǣ profit equalisation 
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Figure ͵ An increase in the organic composition of capital invested in Ǧsector 

  
Figure Ͷ A fall in ݅Ǧsector capitalistsǯ propensity to consume 
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Figure ͷ A fall in ݅Ǧsector capitalistsǯ retention rate 

 
Figure  An increase in finance sensitivity of ݅Ǧsector turnover rate 
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Figure  LongǦrun impact of an increase in finance sensitivity of ݅Ǧsector turnover rate when a parabolic turnover function is used 

 
Figure ͺ Impact of a temporary ȋiǤeǤ ͷǦperiodsȌ increase in the autonomous component of ܿǦsector accumulation rate 

  

.0995

.1000

.1005

.1010

.1015

.1020

.1025

.1030

.1035

20 30 40 50 60 70 80 90 100

Accumulation rate in investment sector
Accumulation rate in consumption sector

Chart T bis. Impact of an increase in finance sensitivity of turnover rate on growth rates

.18

.20

.22

.24

.26

.28

.30

.32

.34

.2395

.2400

.2405

.2410

.2415

.2420

.2425

.2430

.2435

20 30 40 50 60 70 80 90 100

Realised rate of profit in investment sector
Realised rate of profit in consumption sector
General rate of profit: equalisation (right axis)

Chart U bis. Impact of an increase in finance sensitivity of turnover rate on profitability

.4976

.4980

.4984

.4988

.4992

.4996

.5000

.5004

.4996

.5000

.5004

.5008

.5012

.5016

.5020

.5024

20 30 40 50 60 70 80 90 100

Wage share of net income
Profit share of net income (right axis)

Chart V bis. Impact of an increase in finance sensitivity of turnover rate on income shares

.088

.092

.096

.100

.104

.108

.112

18 20 22 24 26 28 30 32 34 36 38 40

Accumulation rate in inv estment sector
Accumulation rate in consumption sector

Chart W. Impact of  an increase in c-sector autonomous accumulation on growth rates

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

0.9900

0.9925

0.9950

0.9975

1.0000

1.0025

1.0050

1.0075

1.0100

18 20 22 24 26 28 30 32 34 36 38 40

Output gap between sectors (i-sector minus c-sector lev el)
Output gap between sectors (right axis, ratio to baseline)

Chart X. Impact of  an increase in c-sector autonomous accumulation on output



ʹ͵  

References Bellofioreǡ RǤ ȋʹͲͳͳȌ ǲCrisis Theory and the Great Recessionǣ A Personal Journeyǡ from Marx to Minskyǳǡ in Zarembka PǤ and Desai RǤ ȋedsǤȌǡ Revitalizing Marxist Theory for Todayǯs 
Capitalism ȋBingleyǣ Emerald Group PublishingȌǡ ppǤ ͺͳǦͳʹͲǤ Bronfenbrennerǡ MǤ ȋͳͻ͵Ȍ ǲThe Marxian MacroǦEconomic Modelǣ Extension from Two Departmentsǳǡ Kyklosǡ ʹȋͶȌǡ ppǤ ʹͲͳǦͳͺǤ Clarkeǡ SǤ ȋͳͻͻͲȌ ǲThe Marxist Theory of Overaccumulation and Crisisǳǡ Science Ƭ Societyǡ ͷͶȋͶȌǡ ppǤ ͶͶʹǦǤ Cockshottǡ WǤ PǤ ȋʹͲͳȌ ǲMarxian Reproduction Prices Versus Prices of Productionǣ Probability and Convergenceǳǡ University of Glasgowǡ unpublished working paperǤ Domarǡ EǤ ȋͳͻͶȌ ǲCapital Expansionǡ Rate of Growthǡ and Employmentǳǡ Econometricaǡ ͳͶȋʹȌǡ ppǤ ͳ͵ǦͶǤ Duménilǡ GǤ and Foleyǡ DǤ ȋʹͲͲͺȌ ǲThe Marxian Transformation Problemǳǡ in SǤ NǤ Durlauf and LǤ EǤ Blume ȋedsǤȌǡ The New Palgrave Dictionary of Economicsǡ ʹnd  edition ȋBasingstokeǣ Palgrave MacmillanȌǤ Feldmanǡ GǤ AǤ ȋͳͻʹͺȌ ǲOn the theory of growth rates of national incomeǳǡ translated in NǤ Spulber ȋedǤȌǡ Foundations of Soviet strategy for economic growth ȋBloomingtonǣ Indiana University Pressǡ ͳͻͶȌǤ Fineǡ BǤ ȋʹͲͳʹȌ ǲEconomic Reproduction and the Circuits of Capitalǳǡ in BǤ Fineǡ AǤ SaadǦFilho and MǤ Boffo ȋedsǤȌǡ The Elgar Companion to Marxist Economics ȋCheltenhamǣ Edward ElgarȌǡ ppǤ ͳͳͳǦͳǤ Harrisǡ DǤ JǤ ȋͳͻʹȌ ǲOn Marxǯs Scheme of Reproduction and Accumulationǳǡ Journal of Political 
Economyǡ ͺͲȋͳȌǣ ͷͲͷǦʹʹǤ Republished inǣ MǤ CǤ Howard and JǤ EǤ King ȋedsǤȌǡ The 
Economics of Marx ȋLondonǣ Penguin Booksǡ ͳͻȌǡ ppǤ ͳͺͷǦʹͲʹǤ Harrodǡ RǤFǤ ȋͳͻ͵ͻȌ ǲAn Essay in Dynamic Theoryǳǡ The Economic Journalǡ Ͷͻȋͳͻ͵Ȍǡ ppǤ ͳͶǦ͵͵Ǥ Heinǡ EǤ ȋʹͲͲȌ ǲMoneyǡ Interest and Capital Accumulation in Karl Marx̵s Economicsǣ A Monetary Interpretation and Some Similarities to PostǦKeynesian Approachesǳǡ The 
European Journal of the History of Economic Thoughtǡ ͳ͵ȋͳȌǡ ppǤ ͳͳ͵ǦͶͲǤ Lavoieǡ MǤ ȋʹͲͳͶȌ PostǦKeynesian Economicsǣ New Foundations ȋCheltenhamǣ Edward ElgarȌǤ Leninǡ VǤ IǤ ȋͳͻͲͺȌ ǲThe Development of Capitalism in Russiaǳǡ in Collected Worksǡ III ȋMoscowǣ Progress Publishersǡ ͳͻͶȌǡ ppǤ ͵ǦͻǤ Downloaded fromǣ Marxists Internet Archive ȋwwwǤmarxistsǤorgȀarchiveȀleninȀworksȀͳͺͻͻȀdevelȀȌ Luxemburgǡ RǤ ȋͳͻͳ͵Ȍǡ Die Akkumulation des KapitalsǤ Translated byǣ AǤ Schwarzschildǡ The 
Accumulation of Capital ȋNew Yorkǣ Monthly Review Pressǡ ͳͻͷͳȌǤ Marxǡ KǤ ȋͳͺͺͷȌ Capitalǣ A Critique of Political Economyǡ Volume II ȋLondonǣ Penguin Booksǡ ͳͻͺȌǤ Marxǡ KǤ ȋͳͺͻͶȌ Capitalǣ A Critique of Political Economyǡ Volume III ȋLondonǣ Penguin Booksǡ ͳͻͺͳȌǤ 



ʹͶ  

Morishimaǡ MǤ ȋͳͻ͵Ȍ Marxǯs Economicsǣ A Dual Theory of Value and Growth ȋCambridgeǣ Cambridge University PressȌǤ Olsenǡ EǤKǤ ȋʹͲͳͷȌ ǲUnproductive Activity and Endogenous Technological Change in a Marxian Model of Economic Reproduction and Growthǳǡ Review of Radical Political Economicsǡ ͶȋͳȌǡ ppǤ ͵ͶǦͷͷǤ Patnaikǡ PǤ ȋʹͲͳʹȌ ǲVladimir IǤ Leninǳǡ in BǤ Fineǡ AǤ SaadǦFilho and MǤ Boffo ȋedsǤȌǡ The Elgar 
Companion to Marxist Economics ȋCheltenhamǣ Edward ElgarȌǡ ppǤ ͵͵ǦͺǤ Robinsonǡ JǤ ȋͳͻͷͳȌ ǲIntroductionǳǡ in RǤ Luxemburgǡ The Accumulation of Capital ȋNew Yorkǣ Monthly Review PressȌǤ  Robinsonǡ JǤ ȋͳͻʹȌ Essays in the Theory of Economic Growth ȋLondonǣ MacmillanȌǤ  Sawyerǡ MǤ and Veronese Passarellaǡ MǤ ȋʹͲͳͷȌ ǲThe monetary circuit in the age of financialisationǣ a stockǦflow consistent model with a twofold banking sectorǳǡ 
Metroeconomicaǡ published onlineǡ doiǣ ͳͲǤͳͳͳͳȀmecaǤͳʹͳͲ͵Ǥ Shaikhǡ AǤ ȋͳͻͺȌ ǲAn introduction to the history of crisis theoriesǳǡ in Editorial Collective Union for Radical Political Economics ȋedsǤȌǡ UǤSǤ Capitalism in Crisis ȋNew Yorkǣ Union for Radical Political Economics PressȌǡ ppǤ ʹͳͻǦͶͳǤ Thirlwallǡ AǤPǤ ȋʹͲͳͶȌ ǲThe Balance of Payments Constraint as an Explanation of the International Growth Rate Differencesǳǡ PSL Quarterly Reviewǡ ͵ʹȋͳʹͺȌǡ ppǤ ͶͷǦͷ͵Ǥ Veronese Passarellaǡ MǤ and Baronǡ HǤ ȋʹͲͳͶȌ ǲCapitalǯs Humpback BridgeǤ Financialisation and the Rate of Turnover in Marxǯs Economic Theoryǳǡ Cambridge Journal of Economicsǡ ͵ͻȋͷȌǡ ppǤ ͳͶͳͷǦͶͳǤ Veronese Passarellaǡ MǤ ȋʹͲͳȌ ǲMonetary Theories of Productionǳǡ in TǤ Joǡ LǤ Chester and CǤ DǯIppoliti ȋedsǤȌǡ Handbook of Heterodox Economics ȋLondonǣ Routledgeǡ forthcomingȌǤ    



ʹͷ  

Appendix ͳǤ The monetary expression of social labour time In this chapter a Ǯsimultaneousǯ and ǮsingleǦsystem interpretationǯ of the Marxian labour theory of value is implicitly adoptedǡ in the wake of Duménil and Foley ȋʹͲͲͺȌǤ As a resultǡ a fixed ratio between units of money and units of direct social labour is assumedǤ This ratioǡ named Ǯthe monetary expression of labour timeǯǡ is defined as the ratio of the monetary value added of the economy ȋsayǡ the domestic net product at current pricesȌ to the direct productive labour expended in the production process over a certain periodǤ In formal termsǡ one getsǣ ݉ ؠ ାାௌାௌ ൌ ഥ݉                        ȋAͳȌ The main strength of the hypothesis above is that it allows equating the monetary accounting with the labour accountingǡ in spite of the specific priceǦsetting system of the economyǤ In additionǡ since ݉ is givenǡ equation ȋAͳȌ defines the quantity of labour inputs ȋsayǡ the number of working hours or the employment levelȌ demanded by the capitalistsǣ ܮ ൌ ାାௌାௌഥ                        ȋAʹȌ For the sake of simplicityǡ it is assumed that the supply of labour is plentiful and does not form a binding constraint on the level of employmentǤ In other wordsǡ the capitalist class can count on an abundant Ǯreserve armyǯ of unemployed workersǤ Accordinglyǡ the allocation of labour inputs across sectors mirrors their own relative weightsǣ ܮ ൌ ܮ ή ାௌାାௌାௌ                       ȋA͵Ȍ andǣ ܮ ൌ ܮ െ ݆  ȋwithܮ                         ȋAͶȌ whereܮ ൌ ݅ǡ ܿȌ is the sectoral employment level determined by the autonomous production plans of the capitalistsǤ  
Appendix ʹǤ Adding up financial assets A more realistic rendition of how capitalist economies work would also require taking into consideration the process of creation of money and other financial liabilitiesǤ Industrial capitalists need monetary means ȋlent by bankers or monetary capitalistsȌ to get the production process startedǡ and issue other financial liabilities Ȃ call them ܤ Ȃ to cover residually their own investment plansǤ Clearly the stock of financial assets Ȃ ܣ Ȃ does not match the overall stock of liabilities when the formation of fixed capital ȋthat isǡ a stock of productive assetsȌ is taken into considerationǤ In the simplified model made up of equations ȋͳȌǦȋͳͷȌǡ ȋͳBȌǡ ȋͳͺȌǦȋʹͷȌǡ no depreciation is accounted for ȋߜ ൌ ͲȌǡ and the positive return rate on financial assets is implicitly assumed to match the negative interest rate on liabilities ȋݎ ൌ  ȌǤ As a resultǡ the share of surplus value that turns into Ǯfinancial rentǯ is null ȋsee lines ͷǦ and ͺǦͻ in Table ʹȌǤ In the real worldǡ individual capitalists may well wish to hold financial assets when their return rate is higher than the return rate on productive assetsǤ Howeverǡ the rationale for the capitalist class ȋconsidered as a wholeȌ to divert resources from the productive sector to the financial one is to increase the rate of turnover of capitalǤ Such a macroeconomic rationale is the one considered hereǤݎ
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Appendix ͵Ǥ Simple reproduction conditionǣ a disaggregated formulation Once Marxǯs equations are conveniently disaggregatedǡ the twoǦfold clearing condition of goods markets can be redefined as followsǣ ߣ ή ݕ ൌ ߣ ή ሺܿ  ܿሻ  and ߣ ή ݕ ൌ ݒ ή ሺܮ  ሻܮ  ܨ  ܨ   where ߣ is the unit value of capital goods ȋsayǡ inventories or oneǦperiod lasting machinesȌǡ ߣ is the unit value of consumption goodsǡ and ݒ is the unit value of the labour power ȋcorresponding to the money wage rateȌǤ Notice that both outputǡ ݕ ǡ and constant capital ȋhomogenousȌ inputsǡ ܿǡ are expressed in real terms ȋwith ݆ ൌ ݅ǡ ܿȌǤ Similarlyǡ the reproduction values of sectoral outputs areǣ ߣ ή ݕ ൌ ߣ ή ܿ  ݒ ή ܮ  ߠ ή ܵ  ܨ                   ȋͳͳBȌ and ߣ ή ݕ ൌ ߣ ή ܿ  ݒ ή ܮ  ߠ ή ܵ                    ȋͳʹBȌ whereǣ ܵܨ ൌ ߝ ή ݒ ή ݆  ȋwithܮ ൌ ݅ǡ ܿȌǤ The Marxian reproduction condition for a stationaryǦstate economy becomesǣ ߣ ή ܿ ൌ ݒ ή ܮ  ܵ                      ȋͶDȌ and henceǣ  ൌ ଵାఌ                        ȋͶEȌ Equation ȋͶEȌ shows that the equilibrium distribution of labour across sectors depends on the ܿǦsector OCC and the ݅Ǧsector exploitation rateǤ Finallyǡ equation ȋͶDȌ redefines the equilibrium condition in terms of equilibrium values ȋor pricesȌǡ allowing for three possible scenariosǣ aȌ ߣ ൌ ሺݒ ή ܮ  ܵሻȀܿ ൌ ߣ Ȍ and the system reproduces smoothlyǢ bȌߣሻ equals the reproduction value ȋ ǡ the demand for capital goods matches the supplyǡ so that the market price of capital goods ȋcall it ൌ ሺݒ ή ܮ  ܵሻȀܿ  ߣ ǡ there is lack of demand for capital goodsǡ so that market prices tend to fall short of reproduction valuesǡ thereby leading to a reduction in the production of capital goodsǢ cȌ ൌ ሺݒ ή ܮ  ܵሻȀܿ ൏    ǡ the demand for investment goods exceeds the supplyǡ so that market prices tend to exceed reproduction valuesǡ thereby leading to an increase in the production of capital goodsǤ Notice that here the adjustment affects market prices in the short runǡ whereas it involves a change in quantities in the long run ȋthrough a change in profit expectationsȌǤ


