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ARTICULO

BREAKING SAY’S LAW IN A
SIMPLE MARKET ECONOMY MODEL

Carlos H. Ortiz
Rodrigo Castillo Renteria

Ortiz, C. H., & Castillo Renteria, R. (2020). Breaking Say’s law in a simple
market economy model. Cuadernos de Economia, 39(81), 897-918.

This paper analyses a multi-sector market economy where preferences are non-
homothetic and satiable. Capital and labour are the production factors. Food and
manufactured goods are produced with a constant-returns-to-scale technology and
an increasing-returns-to-scale technology, respectively. Results include: an origi-
nal capital accumulation process is required for manufacturing industrialization to
take place, a minimum market size is needed for the economy to operate, and cap-
ital property concentration diminishes aggregate demand. Full general equilibrium
is possible for intermediate degrees of capital concentration, but the price system
collapses under high degrees as an economy regulator, labour unemployment is
unavoidable, and a minimum wage is justified to enhance economic activity.
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Ortiz, C. H., & Castillo Renteria, R. (2020). Quebrantar la Ley de Say en
un modelo simple de economia de mercado. Cuadernos de Economia, 39(81),
897-918.

Este articulo analiza una economia de mercado multisectorial, donde las prefe-
rencias no son homotéticas y saciables. El capital y el trabajo son los factores de
produccion. Los alimentos y los productos manufacturados se producen con una
tecnologia de rendimiento constante y una tecnologia de rendimiento creciente a
escala. Los resultados incluyen: se requiere un proceso original de acumulacién
de capital para que tenga lugar la industrializacién manufacturera, se necesita un
tamafio de mercado minimo para que la economia funcione y la concentracion de
propiedades de capital disminuya la demanda agregada. Es posible un equilibrio
general completo para los grados intermedios de concentracién de capital, pero el
sistema de precios colapsa bajo altos grados como un regulador de la economia,
el desempleo es inevitable y se justifica un salario minimo para mejorar la activi-
dad econémica.

Palabras clave: extension del mercado; distribucién de bienes de capital; prefe-
rencias no homotéticas; preferencias saciables; rendimientos crecientes; actividad

econdmica.
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Ortiz, C. H., & Castillo Renteria, R. (2020). Quebrantar a Lei de Say em
um modelo simples de economia de mercado. Cuadernos de Economia, 39(81),
897-918.

Este artigo analisa uma economia de mercado multissetorial, na que as preferén-
cias ndo sdo homotéticas e sacidveis. O capital e o trabalho so os fatores de produ-
¢do. Os alimentos, e os produtos manufaturados se produzem com uma tecnologia
de rendimento constante e um tecnologia de rendimento crescente a escala. Os
resultados incluem: requer-se um processo original de acumulag@o de capital para
que faca jus a industrializacdo manufatureira, se necessita um tamanho de mer-
cado minimo para que a economia funcione e a concentragdo de propriedades de
capital diminua a demanda agregada. E possivel um equilibrio geral completo
para os graus intermedidrios de concentragdo de capital, mas o sistema de precos
colapsa com os altos graus como um regulador da economia, o desemprego € ine-
vitavel e justifica um saldrio minimo para melhorar a atividade econdmica.

Palavras-chave: extensdo do mercado; distribui¢do de bens de capital; preferén-
cias ndo homotéticas; preferéncias sacidveis; rendimentos crescentes; atividade
econdmica.

JEL: D31; D33; D51; E25; Ol11.
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INTRODUCTION

A long tradition of development economics that originates from Adam Smith
(1776) has sustained the importance of both “division of labour” and “extent of the
market” as fundamental engines of economic growth. These engines would today
be called productive diversification and effective demand. According to Smith,
their interaction brings about the circular causation of income: the sequence of
productive diversification (technological change), exploitation of scale economies,
and expansion of the population’s purchasing power that increases products and
income so that this economic cycle continues to operate at an ever higher level.
Hence, productive diversification and effective demand push the process of eco-
nomic growth in a spiral shaped virtuous circle that goes from supply to demand
and vice versa.

Some links must be explained in order to understand why “extent of the market”
could be used in modern jargon meaning effective demand. First of all, the literal
meaning of “extent of the market” in the Wealth of Nations (Smith, 1776) is mar-
ket size:

“As it is the power of exchanging that gives occasion to the division of
labour, so the extent of this division must always be limited by the extent of
that power, or, in other words, by the extent of the market. When the mar-
ket is very small, no person can have any encouragement to dedicate himself
entirely to one employment (...). There are some sorts of industry, even of the
lowest kind, which can be carried out on nowhere but in a great town” (Smith,
1776, 1, 1 [1981, I, p. 31]).

It could also be said that Smith refers to the population’s purchasing power
(“power of exchanging”). Notwithstanding, when he claims that some industries
require a large-scale demand, like that of a big town, he is also contemplating how
purchasing power becomes actual demand, which is nothing other than the con-
cept of effective demand.

Although Smith describes the supply effect (technological change and productive
diversification) as the spark that ignites the growth process, he does not neglect
the necessary supporting role of effective demand. In his view, both supply and
demand concur in a related but relatively independent way to the economic growth
process. Thus, a limited market size or a high concentration of income might slow
down economic activity and even stop it. In fact, according to Smith, the economic
process cannot unfold if the expansion of supply, which is driven by a higher pro-
ductivity, is not matched by an increased effective demand that can only come
from economic activities where the distribution of remunerations to productive
factors is sufficiently homogeneous. It is in this sense Smith claims that the extent
of the market limits the division of labour. Based on Murphy, Shleifer, and Vishny
(1989b), this paper explores some microeconomic foundations for Smith’s claims
about the importance of effective demand for the economic activity level.
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After the triumph of the neoclassical school, when it became mainstream, most
economic analysts ended up believing one way or another that demand follows
from supply, as proposed by Say’s law (Say, 1803). The criticism by many eco-
nomic thinkers of this so-called law (Currie, 1981; Keynes, 1936; Malthus, 1820;
Marx, 1867; 1885; 1894; Murphy, Shleifer, & Vishny, 1989a; 1989b; Nurkse, 1953;
Rosenstein-Rodan, 1943; Young, 1928) has been ignored or at least neglected. In
fairness, it has to be said that the Post Keynesian economic school has consis-
tently sustained that effective demand impacts economic growth (Domar, 1946;
Dutt, 2003; Harrod, 1939). Notwithstanding, probably due to Keynes’ huge impact
on short-term macroeconomic analysis, the role of effective demand is usually
thought of as a short-term economic activity level issue. For the long-term, the
conventional wisdom is that demand follows supply, and that is it. This is not
surprising if one takes into account that most neoclassical models of economic
growth ignore the impact of effective demand on long-term growth. These models
usually consider consumers as if they were endowed with homothetic and
non-satiable preferences. Under this assumption, income distribution becomes
irrelevant because the expenditure distribution is fixed regardless of the consum-
er’s income level (Murphy et al., 1989b). Moreover, to take the issue to an absurd
level, just one single consumer with these preferences and enough income could
replace the consumption of millions. Thus, economic models with homothetic and
non-satiable preferences obey Say’s law if it is assumed that factors and goods
are mobile, prices are flexible, transaction costs are negligible, and markets clear.

Following the Smithian vision of economic development, Murphy et al. (1989a
& 1989b) emphasized the impact of industrialization and population purchasing
power on economic growth. The second paper in particular builds a model where
the market size and the distribution of income play a central role in the explana-
tion of economic activity. However, due to the difficulty of the subject, the authors
focused their analysis on the proof of the existence of economic equilibrium in a
general setting that embodies the complex interaction among workers, capitalists,
and landowners with different configurations of wealth and income distribution.
The added value of this paper is, then, to build a simpler mathematically tractable
model in which the interaction between capitalists and workers highlights the role
of capital distribution (and income distribution) as a fundamental feature of the
aggregate level of economic activity. In order to do so, preferences are assumed to
be non-homothetic (there is a minimum level of food consumption per capita), and
consumption of manufactured goods is supposed to be satiable (either none or just
one unit of each manufactured good is consumed per person). Labour distribution
and capital distribution are assumed to be homogeneous: the simplest possible dis-
tributions of wealth and income. The model reveals that an excessive concentra-
tion of wealth and income can cause the price system to fail. The model, as will be
explained below, is not free of mathematical complexity. Nonetheless, numerical
results are attainable through the use of electronic spreadsheets.
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The important feature of product diversification as a mechanism to enhance
productivity is not included in this model in order to keep the economic system
as simple as possible. Hence, the paper is unable to address the important issue of
economic growth. Instead, the effect of wealth distribution on the economic acti-
vity level is emphasized. Besides, the productive effect of product diversification
has been extensively analysed in well-known models of economic growth.

The Model

Consider a market economy where only food and manufactured goods are pro-
duced. Food technology is given by the following Leontief production function:
F/a = min(K,, L,), where F is the food production in the period of analysis, « is
a given level of multifactor productivity in food production, and K, and L, are the
amounts of capital and labour used in this activity. The cost function associated
with this technology under competitive conditions is given by C(F) = [(r + w)/a]F,
where r is the user cost of capital, and w is the wage. Given the linearity of the cost
function, the profit function of the food sector is also linear in F: IT = [1 - (r + w)/a]F.
Notice that food is taken as numeraire. In a competitive environment with flexible
prices and free mobility of productive factors, profits are reduced to zero. Hence,
the factor price frontier is given by:

wH+r=a (D)

The Leontief technology embodies perfect complementarity between the factors.
A more general technological specification, such as a CES production function,
would model factor substitutability at the cost of greater mathematical entangle-
ment since non-linearities would be introduced at the beginning. In any case, the
factor price frontier yields, as always, an opposing relationship between capitalists
and workers at the distribution level.!

Given food technology, the factor demands in the agricultural sector are defined by:

K,=L,=Fla (2) and (3)

Capital and population, K and N, are given at any production period. Labour is
homogeneously distributed among the N members of this economy (one unit per
capita). For mathematical simplicity of the model, it is assumed that property of
capital is homogeneously distributed among capitalists, who represent a fraction s
of the society. Capital property concentration is thought of as the inherited result
of a historic process of capital accumulation. It is also assumed that no one can
be a worker and a capitalist at the same time; these roles are exclusive. Hence, at
any production period there exist sN capitalists and L = (1 — s)N workers. Figure 1

! An initial attempt for this model used a Cobb-Douglas production function for food technology.
The proof showed that an equilibrium might exist, but an analytical solution like that of footer 3
is no longer available. Thus, the simpler Leontief technology was chosen.
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depicts the distribution function of capital property for N members of the soci-
ety ordered by j according to their capital rents (first workers and then capitalists).

Figure 1.
Capital Property Distribution Function
70
A
(sN)
>
0 (1-9N N j

Source: own elaboration.

Labour and capital are assumed to be inelastically supplied at non-negative remu-
nerations.

Let us now consider the typical worker consumption problem. Preferences are
given by the following utility function: Z(f , m) = In(f, —y) + OIn(m), where f, is
the amount of food consumed in the period of analysis by the typical worker (and
all workers are alike), y is the minimum amount of food that a person needs dur-
ing the production period, m is the diversification index of manufactured goods
for workers, and 0 is a positive number that measures the consumer’s bias towards
manufacturing consumption.? The marginal utility of food decreases with its own
consumption. Only one or none of each manufactured good is consumed; and
the marginal utility of manufactured goods decreases steadily with their own
diversification, m. The typical worker budget restriction is given by the following
expression: f +pm =w, where p is the price of the manufactured goods consumed
by workers. As shown below, the demand and technology of all manufactured
goods demanded by workers are the same across goods. Hence, they have a sin-
gle common price. Utility maximization subject to the budget restriction yields the
following demand functions:

pm = [0/(1 +0)](w —y) 4
and

2 It could be important and realistic to explicitly consider some manufactured products as basic
goods. This option is excluded in order to keep the model as simple as possible.
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Jw = (w+6y)/(1+6). )

Hence, the typical worker consumes manufactured goods if and only if the wage
covers at least the minimum food demand (m > 0 if and only if w > 7).

Capitalists consume all the manufactured goods which are demanded by work-
ers, m, plus some others, M — m. The manufactures of general use, those indexed
between 0 and m, will, from now on, be called the high-demand goods. Thus,
for a typical capitalist, the consumption problem is set as follows: maximize
Z(f,, M) = In(f,—y) + 6In(M) subject to the following budget restriction: f, + pm
+ P(M —m) = rk, where f, is the amount of food consumed in the period of
analysis by the typical capitalist (and all capitalists are alike), M is the typical cap-
italist index of manufacturing consumption diversification, P is the common price
of all those manufactured goods which are only demanded by capitalists, they will
be called the low-demand goods, the difference M — m is the range of low-demand
manufactured goods, and k_ is the amount of effective capital per capitalist (as is
shown below, capital might be unemployed, hence k, < k = K/(sN). This distinc-
tion between capital supply and capital demand is key to solving the model. The
typical capitalist budget restriction means that he/she consumes food and high-
demand manufactured goods as any typical worker does as well as some other
manufactured goods. As in the case of high-demand goods, supply and demand of
low-demand goods are assumed to be identical across these goods; that is why
they all have the same price. The solution to this optimization problem yields the
following demand functions:

PM =[0/(1 +0)][r k, + (P —p)m—7] (5)

and
S =lrk,+(P—-p)ym +0y1/(1+0). (*%)

Notice that a sensible general equilibrium for a market economy must imply that
the typical capitalist remuneration, rk_, is higher than the wage, w. Otherwise
every capitalist would prefer to become a worker, and the capitalist society would
implode.

Effective aggregate capital demand is given by
K, = sNk, (6)

where K _ is the fraction of total capital, which is effectively used in economic
activities. In a market economy, this would imply that capital shares yield a lower
return because some capital fraction, K — K , might be unemployed.

Food demand has two components: workers’ demand and capitalists’ demand.
Thus, aggregate food demand is given by F = (1 — s)Nf, + sNf,. In the previous
expression, by substituting the demand for food from a typical worker, f, (equation
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(*)), and the demand for food from a typical capitalist, f, (equation (**)), yields the
aggregate food demand:

F=[0y+(—s)w+srk, +s(P—p)m ]N/(1+0) @)

Manufactured goods are all produced with the following technology: a fixed
investment of @ units of capital is needed in order to create a new manufactured
good. Besides, § units of labour are required to produce one manufactured good.
This cost structure implies a technology with increasing returns to scale.

Taking into account that each person in this economy consumes one or none of
each manufactured good, the demand structure for the whole range of manufac-
tured goods is shown in Figure 2.

Figure 2.
Demand Structure for Manufactured Goods

Source: own elaboration.

In this figure, g, represents the society’s consumption of the i-th manufactured
good. Every individual consumes one unit of all high-demand goods (0 < i < m);
and every capitalist consumes one unit of all low-demand goods (m <i < M). The
total demand of high-demand goods is given by Nm; and the total demand of low-
demand goods is given by sN(M — m). Thus, aggregate profits of high-demand
manufacturing firms are given by

7w =(Nm)p — (Nm)Bw — pmr.
And aggregate profits of low-demand goods are given by

I1=[sN(M - m)]P — [sN(M —m)] fw —dp(M —m)r.
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The market structure of manufactured goods in this model resembles monopolis-
tic competition; in this case, however, prices and consumptions are predetermined.
Since market entry and exit are assumed to be free, prices should be set for all
manufactured goods such that profits are null everywhere: &t = I1 = 0. Hence, the
equilibrium prices of high-demand manufactured goods and low-demand manu-
factured goods, p and P, should satisfy the following equations:

p=Ppw+¢r/IN forO<i<m (8

and
P=pw+¢r/(sN) form<i<M. 9)

These equilibrium conditions imply that prices of low-demand manufactured
goods are higher than prices of high-demand manufactured goods: P > p. This out-
come is explained by the fact that a common fixed investment per sector implies
higher average fixed costs for low-demand goods than for high-demand goods.

Because of the consumption rigidities, this economic system does not guarantee
equilibrium in the factor markets. In any case, aggregate capital demand, K , can-
not exceed capital supply, K:

K, +¢M=K <K (10)
Additionally, aggregate labour demand cannot exceed labour supply:
L, +pBNm+BsN(M—m)<L=(l-s)N. (11)

All parameters denoted with Greek letters are assumed to be constant: the agricul-
tural multifactor productivity (¢), manufactures’ marginal costs (), manufactures’
fixed costs (P), the minimum food requirement per capita (y), and the fraction 6 of
the utility function. The population (N), the capital stock (K), and the population
fraction of capitalists (s) are also given. Hence, the economic system has eleven
unknown variables: w, r, F, K o L Dy P M, M, ke, and K. With nine equations and
two inequations, a general equilibrium might exist if the slackness is supressed
(the labour market and the capital market clear). Unfortunately though, the solu-
tions are mathematically intricate. Numerical solutions may be found, however, by
means of an electronic spreadsheet package.

Finding Solutions

From a mathematical viewpoint, the economic system has some degree of recur-
sivity. Taking into account that wages are limited by agricultural productivity
(0 £w <L ), the arbitrary choice of w within this interval immediately determines
the user cost of capital, r, by equation (1). Given w and r, the prices p and P for
high-demand and low-demand manufactured goods are determined by equations
(8) and (9).
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Given w and p, the diversity of manufacturing consumption by a typical worker,
m, is determined by equation (4). The combination of equations (5), (6), and (10)
yields solutions for the effective capital demand per capitalist (k), the aggre-
gate effective capital demand (K ), and the diversity of manufacturing consump-
tion by a typical capitalist (M).> The key variable here is the capital demand per
capitalist, k, since, in any case, it cannot overcome the available capital per capi-
talist: i.e. k, < k, where k = K/(sN). Whenever capital demand exceeds capital
supply, the last variable, i.e. k, is used in the equation system. Given the previously
mentioned variables aggregate food demand, F, is solved by equation (7), and
factor demands in the agricultural sector, K, and L, are also solved by equations
(2) and (3). Finally, the gross domestic product is defined as follows GDP = F +
pNm + PsN(M — m).

First case: Extent of the Market Constraint by Lack of Population

In the first case that is examined below, the general economic equilibrium is
looked for the following specific parameters: @ = 2; 8 = 1.3; y = 0.5; ¢ = 2; and
0 = 0,75. It is also assumed that the capital stock and the population are given by
K =30and N = 30. It is expected that the population fraction of capitalists is given
by s = 0.2 (20%): only one of every five people is a capitalist. Thus, the market is
too small. As Table 1 shows, there is no wage between the minimum subsistence
remuneration (the wage that just buys the minimum food demand: y = 0,5) and the
maximum wage (a = 2) that provides full capital employment (U, > 0).* Labour
supply is fully employed (U, = 0).° Notice that the factor price adjustment does not
work: for a capital user cost lower than r= 0,541 (a wage higher than w = 1,459)
the typical capital remuneration falls below the wage: rk /w < 1. Moreover, in this
particular case, even the minimum user cost of capital (r = 0,01), or the maxi-
mum wage (w = 1,99), does not clear the capital market: effective capital demand
is always lower than capital supply. Therefore, the lack of aggregate demand due
to the low population size prevents an economic equilibrium. The industrial econ-
omy cannot take off, capital profitability collapses, and all factors are completely
assigned to the agricultural sector. With a constant returns to scale technology, the
agricultural sector may accommodate the productive factors if they are of the right
proportions (1 to 1 in this case); but the increasing returns to scale technologies
of the manufacturing sector requires a minimum demand level in order to cover
fixed costs.

3 The mentioned combination yields the effective capital per capitalist as a function of the
previously solved variables: k = {[(1-s)w+Oy+s(P-p)m]/[a(1+0)]+[0/(1+0)][(P-p)m-y](1/P)
(@/N)} {[s-srl[a(1+0)]-[6/(1+0)](r/P)(¢/N)]} An equivalent mathematical expression with
identical solution is found by combining the inequation (11) as an equality (the slackness is su-
pressed) with equation (5).

* Capital unemployment is defined by U, = K — (K. + pM).

5 Labour unemployment is defined by U, = (1 — )N — [L,. +BNm + BsN(M — m)].

® It is worth repeating this sentence: “There are some sorts of industry, even of the lowest kind,
which can be carried out on nowhere but in a great town” (Smith, 1776, I, I [1981, L, p. 31]).



Carlos H. Ortiz y Rodrigo Castillo 907

(pomuruo))

0 | seott | 86 | szSI | ss0c | 86ST | 86ST | 1S€0 | ¢ | €97 | 2610 | SL&T | ST | 0500 | 0sTl | 7o
0 | 990b1 | serv | srsr | 1eoe | ot | eest | 06£0 | g - | 999 | 9810 | sz81 | €191 | 0080 | 00zl | 7
0 | corvr | 1 | cost | o0oe | sser | esst | zero | ¢ | 6v9T | osro | 8.1 | zsst | osgo | oSl | g
0 (54845 L9°0¥ 16%1 18°6¢C 291°¢C 98'S1 9LY°0 G >| €¥9¢C ¢€L10 0EL'T 061’1 00670 0011 0
0 | surpr | czor | scvl | o6z | 98T | €8Sl | Zes0 | ¢ | L£9T | S910 | 2891 | s&vl | 0560 | 0S0T | 7o
0 | zozvr | s6s 9l | 1e6z | €97 | 08l | 150 | ¢ | €97 | Ls10 | €91 | L9g1 | 0000 | 0007 | g
0 | zevt | Leee | oesvl | L6 | 9067 | 8LSL | €290 | ¢ »| 0§97 | 8v10 | S8T | So€T | 00T | 0560 | o
0 | vezvr | ve'se | w1 | cesc | wize | LSl | 890 | ¢ | 829T | 810 | L€T | ezl | 0011 | 0060 | o
0 | oszyr | es8e | ezvl | sesc | ssse | oust | Lo | g | LzoT | szvo | osswl | z81l | osil | 0580 | g
0 | czzwr | erge | vl | vese | evee | st | 1080 | g s | 629T | stro | ovr | oert | oozt | 0080 | 2
0 Y0¥l SLLE 90%1 11'8¢ 88¢CY 08'ST 0L8°0 G >| €€9¢ 101°0 ¢6¢1 8G0'T 0sC'1 0SL°0 0
0 | €Tt | e | se€l | 06 | w06t | ¥8ST | Sh60 | g = | 09T | 9800 | ebe'l | L660 | 00§ | 000 | 7
0 | ooyt | Lo | ss€r | 6oz | voss | osst | Lzo ¢ >| 089z | 6000 | s6zl | se60 | 0s€1 | 0590 | 7o
0 | oot | eroc | ouer | 1sz | 819 | essr | Linl ¢ >| 997 | 600 | Tl | €80 | oovl | 0000 | 7o
0 | osger | Lsoc | syl | oguz | 8oL | vor | 81Tl ¢ >| 989z | 9zo0 | 861l | w80 | ostl | 0S50 | o
0 | swer | woc | woer | vee | wis | sgor | o1ect s >| vz | 0000 | o011 | oszo | oosT | ooso | 0
n n dao | 1=y d /"y N " ¥ y W d d 1 “ s

Breaking Say’s law in a simple market economy model

VE=N0E=YSL0=0T=0:c0o=4A¢T =¢ 7= s10meIR]
uone[ndod jo yoeT £q jurensuo)) oI Y3 JO JUAXH
‘T 9IqBL



Cuadernos de Economia, 39(81), julio-diciembre 2020

"UOTJBIOQE[ UMO :90IN0S

o | weer | eowr | 1691 | ceec | w00 | scor | 8o | s 6L | LbT0 | ossT | 8857 | 0100 | 0661 | 20

o | oszer | vour | esor | 9o | woo | 191 | 0900 | s a8z | svzo | essT | sesz | oso0 | osel | 2o
o | weer | o | oeror | ovee | opro | 9991 | scoo- | s oLz | w0 | cosT | vz | o010 | o061 | 20
o | secer | 689 | coo1 | ozee | wvzzo | 0991 | cro00- | s e | ovzo | ssbz | sz | osto | osgl | 2o
o | ssper | 19w | zeor | coee | gos0 | sso1 | 1100 | s 8sez | Leco | covT | essz | oozo | oog1 | 2o
o | oser | crov | o1 | v8ee | ges0 | 691 | Leoo | € 6vLT | veco | 8seT | wecz | 0sT0 | 0sLT | 20
o | zoser | srsy | 1g91 | coze | esvo | vbo1 | €900 | € obLz | 1€c0 | ol€T | oggz | 00€0 | ooLT | 20
o | ooer | scsr | oo wTe | 6L | 8€9T | 0600 | § 10T | Lezo | woz | 91T | 0s€0 | 0591 | 20
o | ower | sovb | 6091 | 61z | 0890 | o1 | 6110 | € wre | veco | clgr | Lorz | ooy | 0091 | 20
o | sever | wsvb | sest | os1e | 880 | sco1 | spio | € €T | 0czo | s91T | skoT | osk0 | 0ssT | 20
o | ower | 1wrvw | st | et | 1060 | cor | scio | s porz | 9120 | L11T | €861 | 0050 | 00T | 20
o | ewwer | Lrer | oLrst | ss1e | o000 | sro1 | tozo | S 1697 | €120 | 10T | €661 | WSO | 6SKT | 20
0 | ewser | Leey | cost | Leue | otsrr | cror | evco | s 1897 | L0z0 | 0zoT | 0981 | 0090 | 0ovl | 20
0 626°¢T G8'Cy ¢SSl €O'1¢ 06C'1 LO9T LLTO S 6L9°C €020 CL6'T 86L'T 059°0 0S¢l 20
0 LL6’ET ey ¥'Gl 6L'0¢ 8¢yl 2091 ¢1eo S T1L9°C L61°0 €T6'l LEL'T 00L°0 00€'T 0
n n dav | 1=y a T N W y y "W d d 4 “ s

908

VE=N0E=XSL0=0T=0C0=4A:¢T=¢T=n:s0purrd
uonendod Jo yoeT £q Jurensuo)) JoxIeIA Y} JO JUAIXH
"I dqEL



Breaking Say’s law in a simple market economy model Carlos H. Ortiz y Rodrigo Castillo 909

Second Case: Extent of the Market Constraint by Excessive
Capital Concentration

The analysis moves on to consider different levels of capital concentration under
the assumption of market clearing for goods and factors. In this new case, the
population has doubled: N = 60, but all other parameters are set just as before.
Table 2 shows the numerical results. With a higher market demand, there
appear some price remunerations for labour and capital that determine a general
economic equilibrium. As a matter of fact, when the population fraction of cap-
italists is given by s = 20%, as in the previous analysis, a general economic
equilibrium might be achieved with the following couple of factor prices:
w = 1,011 and r = 0,989 (see Table 2). This equilibrium is unique. Notwithstand-
ing, general equilibrium is not guaranteed since capital property concentration
might become a relevant constraint for economic activity.

Table 2 focuses on the equilibrium results of an economy under a growing degree
of capital property concentration (s, the population fraction of capitalists, is
ordered from high to low values). This is just comparative statics; s is assumed
to be predetermined in the period of analysis. Thus, Table 2 does not describe a
capital concentration process throughout time; it just considers a big range of
possibilities for s. The table shows that this market economy requires some min-
imum level of capital property concentration: for s > 0,24 (24%) the remunera-
tion of the typical capitalist is lower than the wage: rk /w < 1. Hence, low levels
of capital concentration, as in the first frame of Table 2, are not suitable for
capitalist activity: an original capital accumulation process is unavoidable. More-
over, for very low levels of capital property concentration, as in the shadowed sec-
tion in frame 1: s > 29%, capital remuneration is so low that the model yields a
negative consumption of manufactured products by capitalists; although this is not
a viable economic outcome, it is reported here in order to exhibit the workings of
the model. Therefore, in this model capitalism requires some minimum capital
property concentration. Moreover, the second frame of Table 2 reveals that a full
general market equilibrium may occur for intermediate levels of capital property
concentration (24% <s< 17%); in these circumstances unemployed labour and
unemployed capital are nil: U, = U, = 0. Finally, the third frame of Table 2 shows
that under a high degree of capital concentration (s < 17%) the effective capital
demand exceeds capital supply: k> k, and labour unemployment is unavoidable
(U,>0).

The price adjustment works for frames 1 and 2 in Table 2. Under these circum-
stances (low and intermediate levels of capital property concentration: s > 17%),
the economic logic is as follows: a higher capital concentration (sl) increases
labour supply [L = (1 — s)NT], concentrates capital and income in the hands of
capitalists, lowers aggregate demand (GDP!), and the adjustment comes with a
lower labour remuneration (w!l) as well as a higher capital remuneration (rT).
A lower wage is required in order to expand labour demand so that the labour mar-
ket equilibrium is preserved.
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Furthermore, under a high degree of capital concentration (frame 3 in Table 2) the
working of the economic system is modified. All capital is fully employed (U,
= 0), but there is always some labour unemployment (U, > 0).” This last feature
is due to the lack of aggregate demand. And the price adjustment does not work:
lower wages just diminish aggregate demand and increase unemployment; and
higher wages —which would go some way to solving the economic disequilibrium
by increasing aggregate demand- are not viable due to the excess of labour sup-
ply. Thus, the price system of the labour market collapses under extreme capital
concentration. In this situation, the wage’s cost effect is overcome by the wage’s
income effect. Without government intervention wages would probably be set at
the subsistence level (w =y = 0.5) or even below, but the setting of a minimum
wage above the subsistence wage prevents a collapse of the level of economic
activity. This feature is explicitly considered in the third frame of Table 2: when
capital concentration is high (s < 17%) the wage is fixed at w= 0.6 so that work-
ers might consume some manufacturing goods (w >7 =0.5). Graph 1 depicts that,
under high capital concentration, the setting of a minimum wage prevents eco-

nomic activity to fully plunge compared to the alternative of allowing the wage to
fall freely.?

Graph 1.
Gross Domestic Product vs. Capital Concentration
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Source: own elaboration.

7 The model mathematical structure changes since the exclusion of workers from the market due
to unemployment diminishes by itself aggregate demand.

8 “No society can surely be flourishing and happy, of which the far greater part of the members are
poor and miserable” [Smith 1776, I, VIII (1981, 1, p. 70)].
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Table 2 also reveals that the level of economic activity always decreases with a
growing degree of capital property concentration (lower s) as a consequence of
a lower aggregate effective demand. This is shown clearly by the Graph 1 for
degrees of capital property concentration which are consistent with general mar-
ket equilibrium (24% > s > 17%). The same result would more strongly apply for
a high degree of capital property concentration (s< 17%) if the governmet does not
fix a minimum wage, as depicted by Graph 1.

Income inequality, however, keeps increasing. This result is explained by the
expansion of capitalist consumption diversity (M increases) since the worker’s
consumption diversity is unchanged (m is constant under the assumptions of a
minimum wage and high capital property concentration). Graph 2 depicts these
features. Therefore, setting a minimum wage under high capital concentration is
not only favourable to workers but also to capitalists.

Graph 2.
Manufacturing Diversity across Social Classes vs. Capital Concentration
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Source: own elaboration.

The evolution of welfare for a typical worker and a typical capitalist is depicted
by Graph 3. As a general result, a growing degree of capital concentration worsens
the welfare of workers, as measured with the utility function (Z ), until the mini-
mum wage is reached: under this circumstance, a worker’s welfare index remains
constant at a low level. On the other hand, the welfare of the typical capitalist
(Z) increases systematically with capital concentration. Since a higher capital
concentration implies a growing fraction of population workers, the average
welfare, AvgZ, which is depicted by the discontinuous line in Graph 3, decreases
with capital concentration.
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Graph 3.
Welfare across Social Classes vs. Capital Concentration
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Source: own elaboration.

Although workers find a low and stable welfare path when they earn the mini-
mum wage, equity is compromised because of the growing welfare gap between
workers and capitalists in an environment with a growing concentration of capi-
tal property.

An Additional Result

Under circumstances of full market equilibrium (intermediate case which was
examined above) and the assumption of ceteris paribus, a higher agricultural pro-
ductivity (al) increases wages (wl), improves labour diversity of manufacturing
consumption (mT), diminishes income inequality (rk/w 1), and strongly expands
the gross domestic product (GDP 1). Table 3 exhibits these results.

Therefore, this model shows that a country with unexploited land or low tech-
nological productivity might achieve enormous gains through a land reform and
heavy investment in science and technology applied to agricultural and agroindus-
trial activities.

Summary and Final Remarks

This is a static model and so it is unable to address the important issue of eco-
nomic growth. It focuses on the impact of the population’s purchasing power on
the level of economic activity. In order to do so, a multi-sector model was built
for which constant returns to scale are assumed in the food sector and increasing
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returns to scale are assumed in the manufacturing sector. Some minimum level of
food consumption is required for every person; every individual satiates hisher
need for each manufactured product with just a single unit, but the marginal util-
ity decreases with the number of manufactured products consumed (consumption
diversification has a marginal decreasing utility).

The implications of this model for economic growth can be found in the trans-
mission mechanism by which productive activity is transformed into income and
market demands. The extent of the market matters for economic activity: 1) a
low population size does not generate enough aggregate demand for the capita-
list economic to take off (see Table 1); 2) even if the market size is high, a low
level of capital property concentration is not consistent with profitable capitalist
activity: some original capital accumulation is required (see frame 1 in Table 2); 3)
if the last two conditions are satisfied (capitalism works), a growing capital prop-
erty concentration lowers wages, increases the shortage of effective demand, and
diminishes economic activity (see frames 2 and 3 in Table 2); 4) finally, if capital
property concentration exceeds some critical level, the price system fails to equili-
brate the labour market, and some labour unemployment is unavoidable (see frame
3 of Table 2). Thus, for high levels of capital property concentration, the labour
market does not adjust and the labour remuneration tends to fall. This result just
worsens the lack of effective demand and lowers the GDP even more. The disequi-
librium in the labour market justifies setting of a minimum wage.

If, as some authors argue, the capitalist regime has an intrinsic trend toward capi-
tal property concentration (Marx; 1867; 1885; and 1894; Piketty, 2013), it seems
sensible to assume that sooner or later the economy will reach a degree of capital
property inequality such that unemployment is unavoidable. This is presumably an
environment prone to economic crisis. Notwithstanding, as Marx pointed out, some
minimum level of labour unemployment might be necessary in the capitalist regime
in order to offset the wage pressures derived from a growing labour organization:
this is the industrial reserve army’s famous hypothesis. Thus, a slightly high degree
of capital property concentration may be functional to capitalist society.

It seems, however, that the trend towards capital concentration does not stop in
sensible levels. On the contrary, wealth concentration has been increasing all
over the world, and this trend shows no sign of being reversed.’ This model, how-
ever, does not support State-sponsored capital expropriation. Instead, it finds that
under some intermediate levels of capital concentration the economic system may
operate with full market equilibrium; this may well be the secret of the virtuous
capitalist economies in northern Europe.

° The World Inequality Lab (2017) claims that “in recent decades [since 1980], income inequality
has increased in nearly all countries, but at different speeds, suggesting that institutions and poli-
cies matter in shaping inequality” (World Inequality Report 2018, Executive Summary, p. 5). The
World Inequality Database covers 172 countries over the five continents.
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The economic system analyzed here reveals that, after some minimum degree of
capital accumulation, wealth concentration is always convenient to capitalists but
diminishes aggregate demand and the economic activity level. Under the assump-
tions of free mobility of factors, flexible prices and market clearing, supply creates
its own demand, but the creation rate decreases with the degree of capital pro-
perty concentration. However, for high degrees of capital concentration, the price
system collapses as economic regulator, and Say’s law consequently collapses:
an unregulated price system does not provide the basis for economic equilibrium
(supply does not necessarily create its own demand).'

The government, as a social welfare guardian, might require income redistribution
policies to be adopted, and it even ought to take wealth redistribution measures if
productive wealth is highly concentrated or missused and wasted in speculative
rental activities. It might be important as a future research to inquire about the eco-
nomic impact of an unemployment insurance program.
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