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ABSTRACT.
Economic growth has been usually analyzed from a macroeconomic standpoint.  This may be an acceptable “first approximation”, very useful, indeed, for didactical purposes.  But it is not the most convenient to understand the historical process of economic growth that usually is propelled by specific industries and conveys structural changes.  A social accounting matrix, as the one we develop in section 1, provides the proper base for growth analysis.  A second trait of the most popular models of growth is their supply-side orientation.  The study of supply is certainly necessary to understand the limits of the economy and certain equilibrium conditions, as we shall illustrate in section 2 in the review of von Neumann’s model.  Yet, if capitalism is a demand-constrained system (as Keynes and Kalecki argued), economic growth should be approached from the demand side, distinguishing between autonomous and induced demand.  In a Schumpeterian fashion, autonomous demand can be related to the launching of innovative firms into new products and markets.  In their expansion these firms pull an induced demand of consumption and capital goods.  The construction of a disaggregated multiplier-accelerator in section 3 will stand probably as the main practical contribution of our paper.  
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1. Introduction:  a SAM to account for growth.  
Economic growth has been usually analyzed from a macroeconomic standpoint.  This may be an acceptable “first approximation”, very useful, indeed, for didactical purposes.  But it is not the most convenient to understand the historical process of economic growth that usually is propelled by specific industries and conveys structural changes.  In this section we shall present the basic traits of a social accounting matrix (SAM) suitable for the analysis of growth.  

National accounts and input output tables reproduce quite well the classical approach to the economy.  The Economics of Adam Smith and David Ricardo purported to analyze the process of production, distribution and destination of the surplus (net final product, value added or income).   The three spheres are interwoven.  Productivity sets a limit to surplus or income generation. Distribution of this income between wages and profits influences the expenditure in consumption and investment.  Growth is the outcome of investment.   

Our first proposal is to maintain this “classical structure” of national accounts in the construction of a SAM.   For a closed economy, our SAM will exhibit the three blocks of table 1. 
  The first one shows how production is generated and how it is distributed between intermediate consumption, final consumption and investment.   The balance is the value added  or primary incomes.  The second diagonal block (Tr) accounts for redistribution that allows to pass from primary incomes to disposable incomes.   A part of disposable income will finance final consumption, the rest is defined as savings.   To finance investment (our third horizontal block), the industry may count with firms’ own savings, households’ savings and capital transfers (Tr-k).   The last diagonal block (FF) summarizes financial accounts, i.e. the flows of finance, generally intermediated by financial agents.  Adding a subscript would allow us to know the specific financial instrument: deposits, credits, bonds, or shares.

The advantage of a SAM over national accounts and I-O tables is that it provides more detail on economic agents and their relationships.  Let us give some hints of the detail convenient for a model of growth.   Following the traditional methodology we shall distinguish between activities, factors and institutions.  In turn, institutions of the national economy are subdivided in non financial corporations, financial institutions, households and government. 

(1) Activities as industries producing goods.  We identify industries with goods.  This assumption does not deny the possibility of joint production.  It simply implies the possibility to obtain a symmetric matrix for interindustry transactions (T, in table 1) where the number of columns (industries) coincides with the number of rows (goods).  Disaggregation by industries should be as large as possible.  At least one should separate (a) intermediate goods according to its role in production (energy, raw materials, industrial goods, services to enterprises…); (b) final consumption goods according to their income elasticity (ordinary goods and services; luxury goods and services); (c) fixed capital goods by type (structures, equipment and vehicles for industry);  (d) collective services provided by government.  

(2) Factors of production and distribution of income.  In our model of growth (that has a Classical inspiration, still alive in national accounting methodology) labor is the only factor of production, properly speaking.  It receives incomes according to the wage stipulated in labor contract.   The rest of value added constitutes an “operating surplus” that belongs to firms until it is “redistributed” in taxes, interest payments, rents and dividends.   Working with a SAM we could introduce different types of labor each one receiving a specific kind of income.  To reduce complexity, we propose to refer just to wages that are redistributed among households classified according to the main source of income.  At the same time, we introduce a matrix of labor’s flows [L] with so many rows as types of labor (non qualified, qualified, self-employed…) and so many rows as industries.  

(3) Institutions and expenditures.  

a. Non financial corporations “firms” or “enterprises” (E).   The first possibility would be to identify them with industries.  This is the reason why in table 1 we use E both for industries and enterprises.  Another possibility, more useful for certain purposes, is to separate firms according to size and/or ownership (local, national or multinational).

b. Financial institutions. The key distinction separates “monetary financial institutions” (the banking sector) and “non-monetary financial institutions” (mutual and pension funds).   To abridge we shall refer to both as B. 

c. Households.  For our purposes it is convenient to differentiate households according to their expenditure patterns.  H1 stands for households of non qualified workers, whose income is rather low and devoted entirely to consumption.  H2: households of qualified workers with medium incomes, most of them consumed in a basket that includes luxury goods. H3: households of managers, self-employed, property income recipients; a substantial part of such incomes is supposed to be saved; in their consumption basket, luxury goods are quite important.  Hp: households of pensioners and other transfers recipients, whose expenditure patters are similar to H1. 
d. Government.  The usual convention is that it “consumes” the “general services” provided by a special industry identified with government.  By means of taxes and transfers, it pays a key role in the redistribution of income. 

So far we have gathered information about the flows of production, distribution and expenditures.  A complete account should provide information about the funds or stocks that make possible such flows.   This information could be gathered by means of satellite accounts. 

1. Population and human capital.   Statistics of total and active population, classified by the level of education are very helpful.  Comparing them with the matrix of actual labor flows (L) we can figure out structural unemployment and possible bottlenecks, as well.   In general, full employment is not a crucial constraint in our classical model of growth, since the number of hours can increase dramatically asking for additional hours or allowing emigrants of third world countries to enter into our labor market.  

2. Physical capital.   The stocks of physical capital are registered in a matrix [K] with so many columns as industries and so many rows as capital goods.  The basic capital goods are: structures, equipment and industrial vehicles. 
   This matrix, when presented in the form of coefficients [k], will play an important role in the explanation of investment and the limits of growth.

3. Natural resources.  In the computation of net product, the natural resources used up in the process of production are not discounted.  This is an important shortcoming of national accounts.  Its solution requires, to begin with, a balance of natural resources, and some measures of their consumption or deteriorations in the production of each industry.  With such information, we can figure out whether the actual path of growth is sustainable or not.  In our model we assume it is for three complementary reasons: (a) we analyze a rather short period of time (1 to 10 years); (b) we are considering the actual rates of growth that are rather low (0 to 5%); (c) we allow for technical change that, up to a certain extent, tries to economize the resources presenting problems of scarcity.  

4. Financial balances.   Finance is a necessary part of the production process, since firms have to pay purchases and wages before the goods are sold.  Financial assets are continuously created (issued) and destroyed (repaid).  Notwithstanding, at any moment we can present the balance of financial assets  in circulation.   They are traded in the financial markets, whose development may help or impair the process of production and accumulation.

Table 1. 

2. Supply and demand constrained systems.  Von Neumann’s versus Keynesian’s models of growth. 


Kornai (1979) confronts supply or resource - constrained systems versus demand -constrained systems.  Socialist economies would belong to the first group; capitalist economies to the second.  Under socialism, firms try to grow as far as possible to fulfill the ambitious plans of government.  Unfortunately they are quite often impaired by bottlenecks.  Capitalist firms, on the contrary, do not produce as much as their capacity would allow, but as much as they expect to sell at “normal prices”; at the same time, demand expectations are figured out in a conservative mood, since the risk of bankruptcy is high.  Actually, this is nothing but the principle of effective demand enunciated by Keynes and Kalecki in the thirties.  A realistic model of growth for a capitalist economy should be based on this principle.   Yet, supply side models –as the one proposed by Von Neumann in 1938–  accomplish an important function:  they inform about the limits of the model and certain equilibrium conditions.   Let us start by reviewing this model. 

a) Von Neumann’s supply-side model. 


Von Neumann was interested in finding the maximum rate of growth corresponding to a given technology 
.   Wages and consumption are set equal to the subsistence level and introduced in the interindustry transaction matrix as any intermediate input.  In figure 2, we write T’, instead of T, to remind us that it includes something else.  From T’  we derive the traditional coefficient matrix (A’):
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Analyzing the eigenvalues and eigenvectors of matrix A’ we can obtain valuable information about the limits and conditions of growth.. 

1. The inverse of the maximum eigenvalue of A’ coincides with the maximum rate of profit and the maximum rate of growth.

[2]
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2. The right - hand eigenvector of A’ stands for a vector of quantities indicating the output composition that allows the system to expand at the maximum speed (
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3. The left – hand eigenvector of A’ stands for the vector of prices that allows the firms in each industry to obtain the maximum rate of profit 
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 and to finance their own expansion at the maximum  rate (
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Table 2

Von Neumann’s contribution to growth theory is impressive.  It would seem impossible to reveal so many secrets concerning production and growth in so few pages!  Of course, we have to be conscious of the meaning of the assumptions and the limitations concerning the applicability of the model.  

1) Wages and consumption are reduced at the subsistence level.  This allows Von Nemann to obtain the maximum rate of growth for a given technique.  There is no problem to fix wages and consumption at the “historical level”.  Then we should obtain the potential rate of growth corresponding to a given technology and consumption patterns, as Harrod did in 1939 for the aggregate economy.

2) All the wages, and only wages, are consumed.  The removal of this assumption would destroy some elegant properties of the model but not the content.  The rate of profit would not longer coincide with the rate of growth.  Yet we could relate both of them by means of the Cambridge equation proposed by Kaldor (1956). 

3) Profits are entirely and automatically saved and invested.  This ignores the problem of effective demand and renders the model useless to analyze the actual dynamics of capitalism.  Firms do not produce always at full capacity.  Neither do they systematically invest the savings corresponding to full capacity income.  

4) Aggregate demand reduces itself to induced consumption and induced investment.   There is no room for a vector of proper autonomous demand that would allow us to identify the “locomotives” of the system.  There is no room for the structural changes that characterized the actual path of capitalist economies.  Despite being a disaggregated model, growth is harmonic.

In our opinion, the practical lesson we can derive from the von Neumann’s model is that equilibrium prices are embedded in the very structure of production.   Sraffa (1960) put the issue in a more clear way.  In a capitalist competitive economy, the prices of production are determined by technology and the real wage.  They are the prices than ensure a uniform rate of profit for the representative firms of all industries.  They are the prices that play as gravity centers of market prices: excesses of demand (at such prices) call for quantity adjustments.  Deviations are possible but they are rather a short run phenomenon in industries producing perishable goods.  These ideas provide a firm base for building up a multiplier-accelerator model where firms adjust to changes in demand via quantities, instead of prices.

b) Input-output demand – side models.  


Most input-output models can be characterized as demand-side.  To begin with, the traditional “inverse of Leontief” is nothing but a technical multiplier that allows us to pass from the vector of final demand to the vector of total output.  In the following formula q stands for the column vector of total production; d for the column vector of final demand that includes final consumption, investment, real public expenditure and exports; and A for the matrix of technical coefficients: 

[3]
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The traditional input – output multiplier endogeneizes consumption expenditures adding a new column (the consumption vector) and a new row (incomes devoted to consumption).  The “interindustry transaction matrix” becomes T+, and the matrix of coefficients, A+.  Total output will be a multiple of autonomous demand (da) that is supposed to include investment, real public expenditure and exports. 

[4]
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The multiplier derived from a SAM structure (after the seminal paper by Pyatt and Round, 1979) follows the same analytical scheme, with the advantages that it provides more detailed information and it can be broken down into several components, showing the transmission mechanism from production to incomes and to expenditures.
  These advantages are also present in our model, since it is also derived from a SAM.   Its contribution is that, by endogeneizing a part of investment, it yields a more powerful multiplier, a multiplier able to explain more with less. 
  The novelties of the model are illustrated in table 3 and can be summarized in the following points.

Table 3

(1) The matrix of autonomous demand (Z) is defined in a more strict sense.  It includes, as usual, exports and real public expenditures.  But contrary to the traditional models, it does not include the part of investment aimed at expanding productive capacity.  Only two types of investment are considered “proper autonomous demand”.  The first is “residential investment” by households.  The second can be termed “modernization investment” and refers to the introduction by firms of new products.   In empirical studies we need a more precise definition.  Our proposal is to include as “proper autonomous demand” those goods whose rate of growth is clearly different from average.   

(2) Induced consumption (C’) refers to the incomes, that grow pari passu with production and are systematically consumed.  The way to endogeneize consumption in order to obtain the multiplier will be explained in the section 3.

(3) Induced investment or accumulation (I’) refers to the production of new capital goods in order to expand capacity pari passu with demand..  This is the acceleration principle that will also be explained in section 3.  Here we shall simply warn, that the “inducement” in investment is a much more fragile one.   Savings will be accumulated only if entrepreneurs continue to be optimistic about demand expansion.

(4) Our multiplier-accelerator appears as a compact matrix: [I-A*]-1.  Contrary to traditional input-output multipliers, we do not add new columns and rows to the interindustry matrix T.   We simple enlarge the figures in each cell by adding up: (a) intermediate consumption; (b) fixed capital consumption; (c) induced final consumption; (d) induced investment.   By doing so we obtain the matrix of quantities T*, and the corresponding matrix of coefficients, A*.  

(5) This multiplier-accelerator allows us to compute the increase in total production (q), net income (Y) or employment (L) associated to an increase in proper autonomous demand (Z).  The interpretation is the conventional one.  In the simple Keynesian or input-output multiplier, an increase in investment (i.e. the production of new machines to enlarge capacity) causes an increase in output and incomes until the savings stemming from them equal in value the new investments.  In our multiplier-accelerator model, an increase in the production of the goods considered “proper autonomous demand” will cause an increase in production until the autonomous incomes stemming from it equals in value the increase in demand, i.e. until ΔΣ = ΔZ.

Equations [5a] and [5b] provide an algebraic summary of the preceding ideas:

[5a]
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[5.b]
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 is a diagonal matrix whose terms are the ratios of value added in the total output of any industry.  l is a rectangular matrix that shows the labor coefficients by types of labor and industries.   

c) Graphical illustrations. 

Let us conclude the section with some graphical illustrations.  Figure 1 presents the dynamics of  a supply constrained system as it is the case of socialist economies and text-book capitalist economies where the problem of effective demand is assumed away.  At time “0” the stock of accumulated capital amounts to Ko.  Given technical conditions (the capital / labor ratio = ( and the capital / output ratio = k) firms will employ Lo workers and will produce a level of output Yo.  A part of it will be consumed (C=cY, being c the propensity to consume that under the assumption that wages and only wages are consumed coincides with the ratio w/().  The remaining part stands for profits that are supposed to be saved and invested.  At the beginning of year 1, the stock of capital would be K1=Ko+Io=Ko+So.   Following the scheme, year after year, the economy would experience a harmonic, efficient and regular growth at the potential rate.  

Figure 1 

Figure 2 illustrates the path of growth in a demand constrained system as capitalism is supposed to be.  The independent variable is autonomous demand.   Let us suppose that at year “0” autonomous demand amounts to Ao and it is growing at gz.   To produce such goods firms need to hire new workers (who consume most of their income), and to buy capital goods that allow an efficient expansion of production at a rate gz.
  This “induced demand” is captured by the multiplier – accelerator mechanism and can be represented drawing a parallel to Di.    It intersects with the production function at Yo.  Given output and labor productivity we obtain the level of employment (Lo=Yo/() that may fall below full employment.  Given the capital / output ratio (k) or de capital / labor ratio (() we obtain the stock of capital that will be effectively used.  It may also fall below the existing stock, implying underutilization of capital. But firms do desire to work at full capacity, so they will try to recover it by modifying investment decisions.

Figure 2

Figure 3

Figure 3 goes deeper into the dynamics of autonomous demand.   The engine of growth consists in the introduction of new goods and services by the innovative firms. 
 Usually they spring in “clusters” and they spur the demand for complementary goods. Some goods (substitutes) may be displaced, but generally the balance is positive (creative destruction).   In the graphic, the horizontal arrow under the heading of innovation effects, encapsulates such complex relationships.   Difussion effects refer to the potential market which faces any new good.  Capital goods and durable consumption goods usually evolve following a logistic curve, as the one depicted in figure 3.   At the beginning the rate of growth is very low.  It accelerates as more people know about the product and they have the income to purchase it.  After a point, the market for the new product shows symptoms of saturation and its rate of growth decelerates.  Dragging effects refer to induced consumption and investment that are captured by the multiplier and accelerator mechanisms that we shall compute in the next section. 

3.  Computation of the multiplier-accelerator. 

(a) Induced consumption.  

In the General Theory, Keynes assumed that the bulk of private consumption depended on the disposable income of households (Yd).  The hypothesis was verified at that time, and has been ratified ever since.  In the second half of the 20th century the propensity to consume of households in advanced countries has been quite high and stable.  Kalecki advanced a similar statement studying in depth the relation between consumption expenditures and income distribution.  The aggregate propensity to consume (c) would be a weighted average of workers’ propensity to consume out of wages (cw that is supposed to be close to 1) and capitalists’ propensity to consume out of profits (cr that is supposed to be rather low).   If so, the aggregate induced consumption could be computed by the following equation where W’ stands for after-tax wages and R’ for after-tax profits.

[6]
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 EMBED Equation.3  [image: image12.wmf]
Our social accounting matrix allows us to present more social groups, each one characterized by a particular propensity to consume and a particular consumption basket.       De Juan, Cadarso & Córcoles, 1994, presented an induced consumption function [C’] of the following type: 

[7]
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The expression should be read from right to left. 
    Our point of departure is the matrix of value added or primary incomes matrix [Y]. We add current transfers [Tr] and discount direct taxes <Tx> to obtain disposable income.  Premultiplying by <PC> we obtain the income systematically consumed.  In the diagonal of <PC> we find the consumption propensities of the different households.  [DC] indicates the distribution of consumption expenditures by goods. 
   It is a rectangular matrix with n rows (each one for any industry-product), and h columns (each one for each household group).  By construction, any column of [DC] adds up to 1. 

(b) Induced investment. 


Investment may be also split into autonomous and induced expenditures.  The autonomous part, or “modernization investment”, is related to the launching of firms into new goods and markets.  In principle, it does not increase capacity; it simply replaces old capital goods by new ones that will make possible futures increases in productivity.  “Induced investment”, “expansionary investment” or, simply, “accumulation” can be explained by the accelerator mechanism.  By accumulating capital, firms try to increase productive capacity in order to match, in efficient conditions, the permanent increases in demand.   The accelerator – investment function is the only one that yields acceptable results.  Probably, after separating the autonomous part, the function would behave even better. 


Let us start our presentation in a macroeconomic setting that we explained with more detail in De Juan (1999). The aggregate investment of firms at the end of period “t” depends on the expected increases in aggregate demand.  We can write:

[8]
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k is the normal or desired capital / final output ratio.  When the actual ratio (kt) equals the desired one, the degree of capacity utilization is at its normal level: u=k/kt=1.   “g·Dt” is the expected increase in aggregate demand, that is supposed to endure for good.  A feature of the Keynesian model we are building up is that some components of demand have an autonomous rate of growth (gz) while the others adapt passively to the former.   If so we can use gz instead of g.  We can also write Yt instead of Dt, since final production and income (Y) adjusts to expected final demand.  


The preceding equation works when the economy is in the equilibrium path of growth, i.e. when  k  is initially at the desired level and the expected growth of autonomous demand coincides with Harrod’s warranted rate of growth.   In disequilibrium conditions the formula has to be modified.  Suppose that, for any reason, autonomous demand remains stagnant at t.  Investment at the end of t-1 will be nil and some excess of inventories (Ei,t) are bound to appear.   In t, firms will discount such undesired inventories from expected demand.  Production will fall and the previous stock of capital will exceed the required one.  Excess of capacity (Ek,t) will show up, implying k>kt, u<1.  At the end of t, even if autonomous demand resumes the previous rate of growth, these excesses of capacity will be discounted from the investment computed in [8].  In disequilibrium situations, the investment function would look like:

[9]
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The compact form at the right-hand side is a rough approximation.  What matters (as we have shown in De Juan, 1999) is that, whenever firms behave as indicated, the excesses (shortages) of capacity are bound to disappear.  In the absence of new shocks, the economy would soon recover a full capacity path of growth.

 
The translation of these ideas to the disaggregated model is not a straightforward issue.  To begin with final demand and final output has to be replaced by a diagonal matrix of total output, <q>.  The aggregate capital /net output ratio will become a matrix of direct capital coefficients: [k] = [K]·<q>-1.   And what would be the rate of growth?  We cannot use the rate of growth of autonomous demand, since it consists of several goods each one growing at a specific rate.  Put in a positive way.  We could take a single growth rate for all industries (gz), only when all the components of the vector of autonomous demand are growing at the same rate, and this rate coincides with the warranted or potential one.  If so, the path of growth would be harmonic, steady and efficient… Yet this assumption would put us outside the multisectoral capitalist economy we try to understand.   For the shake of realism we should change the scalar gz for matrix <g>.  In the diagonal of this matrix we find the expected rate of growth of total output in each industry, a rate that firms extrapolate from the past.  Whenever there is a change in the rate of growth of one or several components of autonomous demand, excesses (insufficiencies) of inventories and capacity will appear.  Firms will behave as indicated in [9] in order to get rid of them.  After a time they will learn the new rate of growth of the demand for their products and their investment decisions will be determined by the following expression: 

[10]

[image: image16.wmf][

]

[

]

nn

nn

nn

nn

q

g

k

I

·

·

'

=

   

(c)  The multiplier-accelerator.

The multiplier-accelerator that captures induced consumption and investment for the aggregated economy would be: 

[11] 
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A similar formula can be derived for our multisector economy.  Input-output tables and SAM present with a great detail the interindustry transaction matrix, [T]n,n.    It gives information about the intermediate inputs required by each industry to sustain its actual level of production. 
  We have computed the matrices of induced consumption [C’] and induced investment [I’].  Adding them up we obtain the enlarged transaction matrix [T*]: 

[12]
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Dividing by the total output of each industry we obtain the “economic matrix” [A* ], whose cells are equal or greater than the usual technical matrix [A].  

[13]
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Now we compute: 

[14] 
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MQ is the multiplier-accelerator of total or gross output, we where looking for.  Each column j informs us about the direct and indirect effects of a unitary expansion of industry j over the output of all the industries that provide resources to j.  The provision may be in direct or indirect way, and the “resources” are defined in the broadest sense so to include intermediate goods, final consumption goods to attend the consumption stemmed from the new incomes, and fixed capital goods to expand capacity at the required rate.  


Total output involves the usual problem of double counting.   Researchers usually are more interested in obtaining the dragging effects on net income.   We can compute it by premultiplying [MQ] by the diagonal matrix 
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To obtain the multiplier-accelerator of employment we have just to premultiply  [MQ] by the matrix of labor coefficients [l].  Each column j of ML informs about the quantities and qualities of the jobs created in the whole system after the unitary expansion of industry j.  Again, it accounts for the jobs created in the production of intermediate goods, final consumption goods and fixed capital goods. 

[16]
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Let us conclude our analysis of the multiplier-accelerator with some notes about its existence and stability.  MQ exists and is stable provided the addition of the elements of any column of the economic matrix (A*) is lower than 1. 
  The viability in production assures that columns of matrix of technical coefficients (A) are lower than 1.   After the introduction of  final consumption coefficients in matrix A+ the condition for stability is not warranted.   We have to rule out the possibility that households, via credit, consume systematically more than they earn.  After the introduction of investment coefficients we obtain A* and the chances to ensure stability are still lower.   The expected rate of growth of demand cannot be whatsoever. 

The proof is easier from a macroeconomic standpoint.  To get a positive (economically significant) value for the aggregated multiplier-accelerator given in [11] the expected growth of demand should be lower than Harrod’s warranted rate.  

[17] 
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The last ratio can be expressed as s/k where s stands for the part of income systematically saved and k for the desired ratio capital / output.  If the propensity to consume is reduced to zero, s becomes 1, and the maximum rate of growth is 1/k, which coincides with Von Neumann’s 
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Thinks are more complex in a multisector economy.   Credits allows workers and firms of industry j to consume and invest above the incomes generated in its process of production.  Yet, they cannot behave eternally in this way.  Credits have be repaid out of wages and profits.  The disaggregated multiplier-accelerator should be derived from a SAM where the structures of production, distribution and expenditure keep certain conditions of viability.   The application of this instrument is aimed at capturing the normal expansion of industries interrelated via production, consumption and investment.   Industries growing at a higher rate should be located in the autonomous demand vector (the “multiplicand”), not in the multiplier-accelerator matrix. 

4. Conclusions. 

Capitalism is a demand-constrained system.  This was our first Keynesian hypothesis that has been fertilized with some ideas of Schumpeter.  The motor of capitalist economies has been located in the innovative firms launching into new goods and new markets.  In their expansion, these firms drag along the production of the industries interrelated with them in the broadest sense and either in a direct or indirect way.   What kind of growth can we expect form these hypothesis?  Certainly it has nothing to do with the harmonic, steady and efficient growth derived from supply side models, either classical (as the von Neumann’s model) or neoclassical.   Growth will be, precisely, characterized by the opposite notes.

(1) Transformational growth.  The innovative firms will probably grow, for a while, very quickly.  The industry, they belong to, will accelerate its rate of growth, unless the expansion of the new goods results in a displacement of old ones.  The rest of the economy is supposed to grow at the average rate of autonomous demand, taking into account both the creative and destructive forces.  But as soon as we allow for technical change (associated with the introduction of new capital goods), the sectoral rates of growth are bound to diverge.  Industries receiving the bulk of benefits of technical innovation will grow faster, provided their price elasticity is high enough.  Pasinetti (1981), reminds us “Engel’s law” to conclude that the system will expand by the front of industries with higher income elasticity.  In a nutshell, the text book “harmonic growth” will make way to “transformational growth”, to use the term coined by Nell (1998).  

(2) Irregular growth.  If the expansion of new goods follows a logistic curve (as the one depicted in figures 2 and 3) growth will not be steady but irregular.  The economy will experience a long wave of prosperity after the introduction of an epoch making innovation or a cluster of innovations with important diffusion and dragging effects.   When the market for these products become saturated, a long wave of depression may start unless other innovations take the relay.   Embedded in such long waves we can expect to find medium term cycles (usually of a chaotic type), caused by adjustments via inventories and capacity utilization. 

(3) Inneficient growth.  Firms try continuously to adjust capacity at the desired level.  But any change in the exogenous rate of growth or any failure in demand expectations is bound to cause an inefficient use of capacity.   The inefficiencies would be even clearer should they be measured by the rate of unemployment.

Our model illuminates these general and important characteristics of capitalist economies.  In addition, it may useful for more concrete tasks.  It helps compute the impact on total output, net income and employment associated to the expansion of some industries and firms, both when they supply domestic or foreign markets.   The multiplier-accelerator we propose has two important advantages over the usual multiplier derived from input-output tables or SAM.  (a)  It is more complete since it includes induced investment of the accelerator type; (b) It is easier to use and interpret since it is presented in a compact form.  
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	Table 1: A SAM suitable for growth analysis.
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	Symbols:  E : activities or industries that produce goods; we make them to coincide with the institution “enterprises”; L = labor;  H = households;  G = government; F = financial institutions; T = interindustrial transactions or intermediate consumption;  C = final consumption;  I = investment;  Y = value added as primary incomes; Tr = current transfers; it includes taxes; Tr-k = capital transfers;  S = savings;  FF = financial flows.  


	Table 2: A SAM for the Von Neumann supply-side model.
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	Table 3.a : A SAM for a demand constrained economy.
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	Table 3.b: A compacted SAM for a demand constrained economy.
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Figure 1: Growth in a supply - constrained system.
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Figure 2:  Growth in a demand - constrained system.
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	Figure 3:  The dynamics of autonomous demand.
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� To simplify our exposition we shall refer to a closed economy.   The introduction of the “rest of the world” sector would require simply the addition of a new column and row.  


� Depreciation of capital is a difficult issue.   The best account would differentiate capital goods by type and age, using the scheme of “joint production” (Lager, 1997).  A second-best account supposes that capital goods are repaired continuously so that their production capabilities are maintained during a certain period.  This period differs for each type of capital item and for the particular rate of obsolescence of each industry.   In this paper, we assume that depreciation allowances have been already introduced in the transaction matrix, T.  If so the “operating surplus” refers to “net profits”, while “fixed capital formation” refers to “net investment”.


� As a matter of fact, he admits different technologies for the production of any product, so his first step is the choice of technique.  In our simplified presentation we assume that the best technique is already known.  Another simplifying assumption of the author is that there is no fixed capital.  In our model, where there is fixed capital, the key matrix would not be the matrix of intermediate coefficients, but the matrix of direct and indirect fixed capital coefficients.  


� The condition is that the rate of surplus be uniform for any product.  The rate of surplus is defined by the following ratio: surplus of product i  / amount of i used in the whole system as an input.


� The link between income of different social groups and consumption was introduced in Kalecki’s (aggregate) multiplier and developed in Miyazawa – Massegui ‘s (disaggregated) multiplier (Miyazawa & Massegui, 1963).  Kurz (1985) derives a multiplier that relates production, distribution and demand.  


�  Leontief’s “dynamic inverse” (1970) is the first attempt to endogeneize investment, although by a different method and for different purposes.  He takes final consumption at year t as autonomous demand or “surplus”.  He then derives the stocks of capital goods necessary to produce at t such “surplus”, and the path of formation of the capital stock during the preceding years.  


� The induced demand of intermediate goods is hidden in macroeconomic models.  Actually it is accounted as “indirect labor” and “indirect fixed capital”.   


� In our description we are following Schumpeter (1912).  A recent book by Baumol (2002) proves that Schumpeterian ideas are still useful. 


� Angular brackets imply a diagonal matrix. I is the identity matrix.  The subscripts refer to the dimensions of the matrices. We start with a matrix of “h” rows and “n” columns; so many rows as household groups (and related institutions); so many columns as industries.  We end up with a “n·n" matrix, although only goods devoted to final consumption will have positive figures in the corresponding row.   


� Information about propensities to consume and expenditure patterns can be obtained from family budget statistics.  The problem is that the consumption groups of such statistics do not coincide with the consumption goods contemplated in input – output tables.  A bridge is necessary to join both statistics.   Econometrics will help to fill  certain gaps.  


� In the complete model we should subtract value added taxes (VAT) and the imports of consumption goods (Mc)  in order to obtain “domestic induced consumption” (C”).   The new equation would look like:  


C”= [I-Mc]·[I-VAT]·C’. 


� For building the accelerator we are only interested in induced “domestic” investment.  The imports of capital goods should be therefore discounted.   The result would be: I”=[I-Kk]·I’.


� We have assumed that T matrix included, as well, fixed capital consumption.  In practice this is not the case so we should compute the matrix of capital consumption by goods and industries before adding it to intermediate consumption. 


� We remind that for the purposes of this section, all the matrices should contain only  domestic purchases.  The dimension of all these matrices is n·n , so we can omit the subscripts and the square brackets.


� This is a sufficient condition. 
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