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Abstract. The current capitalistic economic system tendsises, social inequity and

wasting of natural resources. In combination, thigatens the means of livelihood
for future generations and is, therefore, at vagawith a sustainable development.
An alternative economic system is proposed with gbéential to overcome these
difficulties. In this system international trade nsinimized to reduce unnecessary
wasting and pollution by transports. However, thBoimogeneous distribution of

natural resources requires a global regulationtofdir allocation to all countries.

Taxes on assets, resource usage and pollutionaiésedrto regulate the national
economy. The role that banks and private invegitarg is transferred to the national
state to overcome the growth imperative of caitaliFurthermore, the government
controls money supply, redistribution and wagese Hitter is implemented in such a
way that working time adapts to the demand of ladowadt enables full employment.

Here it will be shown, by means of a mathematicatiet that wealth and exploitation

of natural resources can be regulated in a stalacany to cope with sustainable
development.

1 Introduction

The activities of mankind during the last centutese changed the state of
the world in such a way that the means of livelidhéar future generations are
threatened. This development has its cause imthestrialization induced by
capitalism. Although capitalism created much pregren improving living
conditions it led finally to abundant consumptiondaas a side effect it
generates an increasing social inequality thatiteefiom the skewed income
distribution [e.g., Kremer (2012), Piketty (2014Jlhe capitalistic economic
system has meanwhile spread over the whole gloloeitaninternational
network takes the decisions leeway of the demamaifti legitimated
governments [e.g., Rodrik (2011)]. Establishinguatainable and fair society
requires an alternative economic system.

In contrast to previous economic crises the probbemy goes beyond the
occurrence of unemployment, poverty and socialuaéties. A necessity for
turning the times also results from the finite amoof natural resources and
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increasing pollution both of which threaten the lmm livelihood of the
world population [e.g., Randers (2012)]. The cdigiia economy stimulates
wasteful consumption for which humans of the lowktss must work hard
and often under degrading conditions. The prodaoctid consumer goods
does not follow the basic human needs but striesniaximum profit.
Therefore, goods will often be produced that caly be afforded by people
living in abundance. Often such goods are supearfitand increase quality of
life only slightly. However, capitalism forces im@asing consumption,
because it is a system-immanent necessity for tlntemance of the
economic cycle [e.g., Binswanger (2009)]. If thecleyis weakened, then
increasing unemployment results, that is, a path@efcommunity members is
excluded from economic life while the other parhains fully employed. A
fair division of labor, to be realized by a redoatiof working time is not
availed. The supposed solution to reach full empleyt by public investment
[a policy based on the widely known General ThebyyKeynes (1936)]
represents in no way the right alternative bectiusdigher national debt and,
therefore, the higher interest payment leads toew@gncy on financial
markets that threats the sovereignty of democcatimtries. The current debt
crisis of the European Union clearly demonstratés ggroblem [e.g., Scharpf
(2011)]. Moreover, public investment often triggensperfluous work and
superfluous consumption.

In this paper an alternative economic system ip@sed that can be more
in line with a sustainable development. Sectionngoduces the basic
principles of the alternative economic system aadtisn 3 describes its
macroeconomics at the national level. In sectioand 5 the regulation of
wage and tax on assets are explained, respectiSebtion 6 contains some
concluding remarks.

2 Principles

The problems of the current economy can only beamree by the creation of
an alternative economic system. Essentially, twergonnected processes
must cease, namely i) the unearned accumulatiqeragferty by a minority
via interest, speculation or firm profit and ii)ethncreasing exploitation of
non-renewable natural resources as well as theciagso pollution. This
becomes possible by a redistribution of propertyd e decrease of
consumption. The latter causes to a certain exeldss of wealth in the
industrial nations but this is inevitable in view ie current threatening
situation. The overarching aim of the alternaticer@mic system consists in
the establishment of humane living conditions fibpaople in this world in
the long run. In agreement with this aim it mustdistinguished between
useful and expendable labor. Only useful labor eethe above-mentioned



purpose while expendable labor should be limitdte mational level forms a
fundamental structure of the alternative economystesn. Each nation
receives as much economic autonomy as possible.

However, a superordinated global community is neglidue to the very
inhomogeneous distribution of natural resources #echnologies. This
community manages technology transfer and contha@ldair and sustainable
spreading of natural resources that cannot be keglon every country.
Consequently, the alternative economic systemvislelil into a national and a
global level. These are invested with meaning leysilibsequent principles.

National level

1. Each nation receives its own currency that sensesa amedium of
exchange. The whole amount of money is conservedi IS, no
additional money can be created.

2. The banks are replaced by a democratically authdriagency that
redistributes money in order to avoid hoarding aney by the upper
class of the society. A tax on monetary assetsesetvis purpose. The
tax received is returned into the economic cycleubgful investments
and necessary public spending.

3. Residential property should be owned by the inlaalét Otherwise they
are in the custody of the government to prevenicknrent by the rent.
Other types of real estate property should be ovinyeithe national state
and can be allocated to firms. The remaining resthte property is
subject to a tax that will gradually convert privamto national property.

4. The firm holders (entrepreneur) distribute a patheir profit to the staff
according to their individual amount of labor. Hoee a large part of
the profit is allocated to the entrepreneur. Thifwe, entrepreneur has
large profit opportunities and is therefore motadhtto take on
responsibility for the firm and bear the businéask.r

5. Entrepreneurs must live in the country where th fs located.

6. The production is limited to approach a sustainastenomy. This
necessitates a limitation of the average weeklyotiwork when labor
is fairly distributed. The positive effect is a gaif leisure that can be
used by the citizens for a self-determined life.

7. A defined fraction of the income can be saved har ¢ld-age pension.
This part of the assets is not taxed.



Import and export of goods go along with wastingnafural resources
due to the transport and has to be minimized. Toereimport and

export is restricted to goods and raw material t@atnot be produced
and mined in the respective countries. An expliaitabf one country by
another is also avoided by this measure.

It is necessary to differentiate between useful amgendable labor.
Useful labor serves for the maintenance of a huntaeé&hood in the

present and future. Expendable labor, however,sldadunnecessary
consumption and endangers the life of future gdmmeam Promotion of
useful labor and minimization of redundant labos tabe accomplished
by the investment policy of the government.

10. A sustainable economy requires the use of renewabs®urces.

1.

Therefore, firms that do not use renewable resausice not supported by
investments if they have the possibility to do tHdte introduction of a
resource and pollution tax serves to trigger telduical progress in the
use of renewable resources.

Global level

All nations (countries) can become part of a globammunity. The
exchange of natural resources and technologiesatlkahot available in
every country is regulated by a global governmehtttos global
community. The global government is democratichdljitimated by the
member nations. On one hand it has the duty tefgathe need for
natural resources of all countries and on the dtiaed it is responsible
for minimizing the natural resource usage so thamdme life conditions
of future generations are ensured. An independsstaimability council
represents the interests of future generatiordedides together with the
global government about the extent of non-renewsdseurce mining.

A global currency is introduced for an equitablstiabution of natural
resources and the associated amount of labor. lusisd for the
international trade in natural resources. The pribenform exclusively
to the amount of labor that is necessary to mirteteansport the desired
natural resources and to transfer technologies.ntfies with few
resources must compensate the low amount of lapenihing by selling
useful goods or services to other countries hawiagy resources. The
global community assists a country in self-helth& imports exceed the
exports on average. This is necessary as longediving conditions
would fall below the poverty line otherwise.



3 Macroeconomics at the national leve

The main concept of the alternative economic systeraxplained with a
mathematical macroeconomic model which is limitedttie national level.
The economy of the global system is regulated lglobal government as
explained above and yields an exogenous allocdtonnatural resource
which is treated as a constant in the model.

The macroeconomic model comprises a monetary cgobte a material
process that converts natural resources into gamus capital. These
counterparts yield together the macroeconomic djceanThe mathematical
model has four dimensions: Real vald¢ (goods, capital and natural
resources), monetary valu® (money), laborL and time7. It is useful to
base real values on natural resources due togteicity.

The monetary cycle determines the aggregate qigantit

A Assets of the household3]
F Assets of the firms/M]
N Assets of the national stat®f]

The material conversion of natural resources ctutss on the other hand the
aggregate quantities

Amount of natural resource$]
Unsold consumer goods (ware®][
Sold consumer good&]

Capital goods of the firmsH]

XO ST

The monetary flows and material conversions ofrthigonal economy model
are illustrated inFig. 1. They depend upon many factors and they will be
formulated in a macroeconomic framework as a famctof the above-
mentioned aggregate quantities:

- Tax on assets = cr (A—Ag) [N/T]
The tax on asset§ is proportional to the difference between assétthe

household#\ and its equilibrium valuégs. The parametes; represents a time
rate with which the assefsadjust to the equilibrium by the tax.
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Fig. 1. Monetary cycle and material conversions of natuesources in the
macroeconomic model.

- Expenditures on consumer go@is= ¢ (1— G/G) A [N/T]

The monetary expenditures on consumer goods rdsoitsthe demand that
is prescribed here by the product of assktand needs (G/Gg). The
formulation is based on a plausible argument. Tighdn the assets are, the
larger is the willingness to spend money for consugoods. However, the
households do not spend their complete assets sinog save money for a
larger acquirement or on grounds of caution. Thesamption decreases with
increasing amount of goods and it stops at the saturation val3e This
formulation agrees with Gossen's first law that giveal utilities are
diminishing [Gossen (1854)]. This means that thenaled for additional
consumption decreases with increasing consumptitil saturation takes
place. The saturation value normally exceeds thtenmaa wealth which is
appropriate for a sustainable society. Therefdre,economic system should
operate in such a way that the wealth equilibraie&<Gs. It has to be
mentioned that the consumption could also depentherincome. Indeed,
conventional macroeconomics includes the assumpti@t consumption



exclusively depends on income [e.g., Felderer anchiblirg (1992)]. Then, a
dichotomy of the real and monetary sectors of tenemy results, i.e., the
monetary cycle immediately adapts to the real comgion and,
consequently, the money supply has no impact omthterial part of the
economic cycle. This assumption appears questienaldonsideration of the
fact that inflation (too much money is availablg)dadeflation (too little
money is available) have indeed an impact on tla¢ eeonomy. A more
realistic approach should let the consumption fenation of both the assets
and the income. The discussion of this approacthifted to the appendix
since it complicates the mathematical treatment raales the basics more
difficult to understand. However, it will turn othat it leads to qualitatively
similar conclusions.

- EarningsE=w(L+Ly) [ N/T]

The wage is calculated from the overall labor preetunitL=L+Ly [£/T ]?
multiplied with the wagav [/N/L]°. The overall labot, comprises the labor

L and Lg for the production of consumer goods and capitabdg,
respectively.

- DividendsI = rp [Cy —W(L+L )] with O<rp<l [N/T]

The difference between the sales reve@yend the paid earningg(L+L )
forms the profit. Only the fractiomp of the profit will be distributed as
dividends while the fraction (8s) remains in the form of investment a
property of the firms.

- ProductionY=c,L°K*? | Yx=Cyx L« “ K¥[ R/T]

The production rate¥ for consumer goods and for capital goods are
described by Cobb-Douglas production functions [Cabd Douglas (1928)].
Therefore, the production rate does not depend onlyaborL andLy but
also on real capitdl (means of production). The larger the capitalsimaller
must be the labor to achieve a certain output. d&ggendence in form of

2 Usually and in the present paper, labor per tinieis simply denoted as labor.

% One can also interpret as a wage rate if per time unit a worker providesgame
amount of labor. Thereford;, can be measured in terms of working hours. However
this working time cannot be identified with the Iréee t in a macroeconomic model
since the amount of total working hours greatlyemds the amount of real hours in
the considered time period.



exponentiation with the output elasticities< 1 and (14) < 1 expresses
constant returns to scale and the diminishing maigproductivity with
increasing labor or capital. Furthermore, the esmbm® is identical to the
labor share of income in neoclassical theory [Bguro and Sala-i-Martin
(2004)].

- Real consumptio@=Cy /P [ R/T]

The real consumption of consumer go@leesults from the expenditur€y,
divided by the pricé®.

- Waste and depreciatid=W /1, Dc=G/r andDx=K/1« [ R/T]

Material goods decay and become waste due to lthéied durability. This
process is assumed to be linear so that warespm@msgoods and capital
decay at the rated/ /1, G/t and K/ 1, respectively. The constantsand 7k
determine the time scale of the consumer goods ydewrad capital
depreciation, respectively.

- EmissionDy=cp, (Y+Yx )K [ R/T]

The production facilities convert natural resourzge consumer and capital
goods. However, not all invested resources cort&ilta the final product

since a part of them is lost by emission and, foese pollutes the

environment (for example burning fuel by engineBhis emission is set

proportional to the total production rate-Yx and the amount of real capital
K. Therefore, a reduction of natural resource usagelts in the model when
laborL substitutes capitad.

- Natural resource allocatid®[ R/7T ]

The global government fixes the allocati®with which the natural resources
are distributed in every country. This rate is assd to be time-independent.

- Public investmenit=w (Lg - Lyg) [ N/T]

Here, Lxg denotes the amount of labor that is necessary dmtain the

capital. The role that is adopted by the privateestor in the current
economic system will be assigned to the governmBEme. investment takes
place until the equilibrium is reached, that isewhy=L «e. The firm holders

must themselves pay for the depreciation costsigeguilibrium.



- Resource and pollution t&= czP (Y+Yy)(1+pCoK) [ N/T]

The resource and pollution tax is raised on natwsdurces that are used for
the production of consumer and capital goods. Eiseurce tax parameteg
sets the height of the resource tax and the poliuax multiplierf->1 yields
an extra tax on pollution. This tax aims at makiagresource-saving
production more profitable and it stimulates thenfholder to modernize the
production facilities. In the first place the taxrnieeded to pay the labor for the
mining and transport of natural resources. The &é spent on necessary
public expenses. Therefore, the households lastiyt from the resource and
pollution tax. A high resource and pollution taxuttbbe used to establish an
unconditional basis income but it is not guarantised it can cover the costs
for a humane existenée.

The dimensions are defined in such a way that dmstantsGs, w and r
drop out of the mathematical system of equatioris Decomes true when
the real valuesZR] are measured as multiples®§, the labor ] as multiple
of a reference valuegl.the monetary value§] as multiple ofw - Lg and the
time [7'] as multiples ofr. Therefore, the identits= Lg=w =7=1 holds
in the system. Furthermore, the reference lakasIprescribed so that =1.
The relation betweehg and cy results from the formulation of the Cobb-
Douglas production function which giveg= Gs /(7 cy)”®. A time dependence
of ¢y andcyk due to technological progress is not considerethénpresent
model®

The following dynamical system results from the \aboentioned
preliminary considerations:

A=-cr(A-Ag)+ L ~Lye

- (1_rP)[CP( ~G)A-(L+Lye) —CRP(L" +CYKLK0)K1_G(1+ fPCDK)]

(1)

F=(@0-rp)x
2
x[co(l ~G)A-(L+Lye) _CRP(LH +CYKLKa)K1_a(l+ fPCDK)]

* However, the smaller group of unemployable andnpieyed citizens should
receive a higher and sufficient basic income framgovernment in any case.

® Such kind of technological progress does not cefib sustainability since the
natural resource usage increases with increasiagdcyx. Technological progress in
agreement with sustainability must come along wlith reduction of the saturation
wealthGs whereas an increase @fandcyxonly facilitates the production process.



NzCT(A_AE)_LK+LKE' 3

R=S— (LK™ + ¢y L K f1+ ¢, K) @)
Y ayl-a A
W=LKY¥-¢ (1 —G)E—W, (5)
G=0(1 —G)é—G , (6)
P
K =c, LK BLS (7)
Tk

The dot above a letter denotes a time-derivativh®torresponding variable.
The sum of the monetary cycle equations (1)-(3)dgi¢he conservation of
the total money supplM. Therefore, the relation

A+F +N =M =konst (8)

holds and the money supgl§ does not alter.

The dynamics of the national economic system masstable in order to
represent a reasonable alternative to the presensustainable economy that
is prone to crises and social inequality. The exiseé of a stable equilibrium
ensures the stability of the system if the inisidte is not too far away from
this equilibrium where all flow variables are batad and all stock variables
do not change with time. It is of importance to wnwhether the system
adjusts inherently to a given natural resourcecationS or the government
must control the system in such a way that the ymtioh manages witls.
The latter is true in the present model and, tloeegfthe system does not
automatically approach for arbitrary model paramsetesteady state in which
the natural resource allocation balances the usdgeever, the government
can adjust the taxes in such a way that balandelfiied and temporal
surpluses in natural resources can be stored ortdefother countries.
Therefore, the natural resource equation (4) isngt in the following and
the controllability by taxes will be demonstratdah find a solution of the
system it is necessary to determine the labor hadptice as a function of
other model variables. Therefore, additional reladi must be introduced as
described below.

Some plausible assumptions facilitate the detertioinaf the equilibrium
solution. First, the parametesis set to 1 to allow a complete distribution of
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profit to the households. Then, the tax on as$edsd public investments
can vanish at equilibriufhin this case the assets are distributed as follows:

A=A, F=0,N=M-A =N.. 9)

Therefore, the government can enforce any valuetiHerasset#\: of the
households at the equilibrium state. It is alsosjiide for the government to
control the material wealth as measuredzoyith the choice oAz because at
equilibrium equation (6) yields

G=— "% (10)
Plc, + A

The firm holders regulate the priBeand the amount of labarL . The price
should be so low that all consumer goods are ddidrefore, in the optimal
case of such a market clearing the amount of wdfdscomes zero. This
idealization is adopted here with the consequenaethe identityy=C holds
from which the pricd® can be determined as described below.

The amount of labok for the production of consumer goods results from
profit maximization. The profit is given by

N=C, -L-L -To=PY-L-L, —cgPY +Y, J1+ foc K)
=PJLK -L-L —cRP(ﬂ+cYK,/LKK)(1+ focoK)

where a=1/2 has been assumed for simplicity. The solution ofmare
general model including an unspecifietlis discussed in the appendix.
Therefore, the profit maximizes for fixédandLyx when

(11)

- P2li-cali+ foeoK )2 .

(12)
4
At equilibrium the laboty can be deduced from equation (7):
K
K=CLkKT « L= (13)

2 27
T Gy
Then, the labolLk is exclusively utilized for the maintenance of sixig
capitalK and the profit becomes:

® 1t is also imaginable thaf=1#0 holds at the equilibrium state. Then, permanent
public investments become necessary for the suppiothe economy. Such a
situation could e.g. result from repeated occumenof firm failures leading to
elimination of capital. Such a “frictional” effeé¢s for simplicity excluded in the
present model consideration.
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2
n ={P_[1_CR(1+ prDK)]2 - 21 2 _ﬁ(:l"" prDK)}K ' (14)
4 Tk Cvk Tk
Obviously, the price has to be sufficiently highn &opositive profit. The price

results as already mentioned from the assumeditylesft production and
consumption at equilibrium:

Y=C=G - VLK ="[i-cyfi+ fook )k =— = (15)
2 Plce + A
The solution of this identity reads

po_CA , |(GA) 2cp A _ (16)
2 4 Kf-cili+ feok)]

Therefore, the government can control the price grmgscribing the
equilibrium assetsA: of the households since the pri€increases with
increasindAe.

It is still not clear what controls the amount apdalK at equilibrium. In a
free market economy investments in capital are lwdrntle as long as they
increase the profit. Due to the diminishing retwmsapital a maximum of the
real profitG/P arises for a certain amount of capkathat can be determined
by maximizing the function

f(K)=%=E[1-CR(l+fpcDK)]z— = -C—R(l+prDK)}K.(17)

TKZCYKZP Tk
That this function exhibits a maximum becomes clegrconsidering the
limiting values. AtK=0 the profit vanishes identically and in the linoi
infinite K the price tends to zero which leads to negativefitpr
Consequently, a maximum exists for a certain chpidue Ky, if positive
profits are possible at all. It can be anticipateat the firms invest in capital
until this maximum is reached and economic growghses. However, the
development might go beyond the maximum due tandistompetition of
firms. Then, the production factors are inefficlgnemployed but the
development comes to a halt at latest when thétprapproach zero. In the
following this possible further development is iga® and the state at which
profit maximizes is assumed as the equilibriums likely that equilibration
beyond this state would not lead to qualitativeffedent conclusions.

The equilibrium state depends on the parameétgreg, fp, Cp, Cyk Co and 7
whereas the government can only regukgtecr andfe. For further treatment
of the problem it is useful to adopt the followidefinition:
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A =c.A. (18)

Then, the only remaining uncontrollable parametgescyy, Tk andcp. The
parametercyx determines the efficiency of the capital productand is for
simplicity set identical tay =1. The decay timax describes the time after
which capital goods lose their use and must beacepl. Its value is likely
larger than the decay time of consumer goodd. The parametecy, that
describes the emission during the production pscesreases the natural
resource usage and pollution of the environmentiolild be anticipatory for
the government to choose a large value for theupoll tax multiplierfp.
Such a measure would motivate the firm holdersmprove their facilities so
that they produce less pollution.

Fig. 2 shows various macroeconomic variables at equilibras a function
of equilibrium asset#¢ . In the example presented the coeffici@gthas a
value that corresponds to a 50% loss of naturaluress for a capital value of
K=1. Profit N, price P, wealth as measured I8, LaborL+Lx and natural
resource usag¥é+Yq+D increase with increasinge while capitalK reaches
a maximum af: ~1.5. For larger values it is more cost-efficiemirivest in
additional labor instead of capital since the dejateon and resource tax yield
large costs. A low natural resource usage can dleee by the government
by decreasing the equilibrium asséts and thus the wealts. On the other
hand a low wealtls has the advantage of a lower volume of work. Titwditp
has everywhere positive values and, thereforeoffexation of this steady-
state economy does not disagree with a positiviit pate.

Fig. 3 displays the dependence of various macroecononniablas on the
resource tax parameteg at equilibrium for a prescribed wealtls<£0.2).
With increasingck the total labor and price must increase to mainthe
given wealth while capital and natural resourcescomption decrease. The
resource tax measured in real unifg/R) does not change much at high
values. Therefore, a large resource tax does noimatically guarantee a
basic income that suffices for a humane existefibe. wealth that can be
financed with the tax (by equating real tax withhsomption) lies much
below G=0.2” However, the basic income could be increased lbybe
poverty line by paying it out only if the respeeicitizen has too low an
income. The profifl is nearly independent of the resource tax paranegte
By increasingc the capital employed is replaced by labhaince it becomes
more cost-efficient when the resource tax risess fdgulation tool facilitates
a controlled lowering of the natural resource comstion by the government.
How far the resource tax can be raised depends tlygoadded work volume
that must be mastered by the community membershéumore, the resource

" Note that forTs/P—G the economy has too large a public spending ratibwould
lead to a dramatic decrease of the real wage.
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tax provokes firm holders to increase their probislowering the natural
resource usage of their production facilities.

1 1 1 1 1 1

Capital

Profit -------
Wealth e
0.8 - Labor -:----- L
Natural resouce usage - - - - I

Price x 0.2 —-—-— e

K, N, G, o6
L+Lk,
Y+Yc+Dy,

Px 0.2

0 0.5 1 15 2 25 3
Assets of households:’

Fig. 2. Capital K, profit M, amount of consumer goods (wealth)z laborL+Ly,
natural resource usagérYx+D and priceP as a function of assef§ =cpAg at the
equilibrium state (forrk =10, ¢y =1, ¢p=0.5 ,cx=0.1 andfr=10).

A policy that allows for a maximization of profits reached if the public
investments are regulated accordingly. An approfmh the investment
fulfilling this policy is given by

I =Lg —Lge =Cax (Ky =K) , (19)

wherelLyge =K/(1¢ CYK)2 is the part of labor that has to be financed leyfitms
and maintains the existing capital. The paramejgrsets the amount of
public investments which eventually contributestie household assets in
terms of wage. Therefore, the government investi$ tine amount of capital
K conforms to the valu&,, where the profit maximizes and the economy
equilibrates. Then, public investments stop andl#®r Lx =L« is solely
dedicated to the maintenance and renovation ofiegicapital. The firm
holders bear the costs of the labog by their earnings. Large public
investments may yield too large a volume of work tmo low investments
possibly result in too a slow development of theildorium. However, the
firms can also invest on their own by using a phtheir profits. This would
accelerate the economic development but the equilibis not affected since
in this state, profits have already maximized.
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1.2 1 L .
Capital

Profit -------

Labor -:-----

Natural resouce usage - - - -
Price x 0.2 ===

K, M, Resource tax -------

L+LK1 ° o T
Y+YctDy, o
Px0.2, 45
TR/P

0 0.05 0.1 0.15 0.2
Ressource tax parametgy

Fig. 3. CapitalK, profit I, laborL+L, natural resource usalyygYc+Dy, priceP and
real resource and pollution ta%/P as a function of the resource tax paramegeat
the equilibrium state for a given wealt®8<0.2, 1, =10, ¢y =1, ¢5=0.5 and=10).

Applying the aforementioned simplifying assumptiotsads to the
following dynamical system:

A=A - A Jreuc Ky —K) (20)
G=( -6)2-c | (21)
P
. K2 K
K =CYK\/CAK(KM “KK+t——-— . (22)
Gk Tk Tk

In these equations the pride results from equation (5) assuming profit
maximization and market clearing/0):

b= 20-G)A _ 23)
K- calt+ f,coK )

Equation (22) can be solved independently of theeroequations in this
system. The solution describes the establishmetieofcapital valué, at
which the profit maximizes. At least from then dre tasset#\ tends to the
equilibrium valueAg due to equation (20). Finally, equation (21) yiette
approach of wealtls towards the equilibrium value. This chain of radag
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proves the global stability of the system, that tise equilibrium state
establishes for arbitrary initial conditionsig. 4 shows an example for the
economic development. Unlike the present econoiitem, the alternative
system exhibits a system-immanent equilibrium aictvithe firm profits are
positive. The natural resource usage can be reglukihce the government
determines the distribution of money. The inelastiof the wage \W=1)
guarantees the stability of the price.

06 1 1 1
Capital
Profit -------
05 . Labor ------- i
N Natural resource usage -~ - - -
! S Price x 0.2 ===
0.4 i T — L
K M. G, i S—
L+Lg,
Y+Yi+Dy,
Px 0.2

Time

Fig. 4. Example for the macoeconomic development towtreequilibrium (forAs
= O.46,CAK:0.1, TK:lO,CYK :1, Cp = CD:0.5, CRZOl andPZlO).

4 Thewage

The earnings for labok are calculated bwlL. The minimum wagew is
prescribed and does not change with time. Howekhier does not guarantee a
fair distribution of labor. In the current econonsgstem this problem is
ignored and, therefore, a part of the wage-relatedmunity members remain
unemployed. A full employment can simply resultnfroa reduction of
working hours. This can be reached by the impleatemt of two minimum
wages (likely sectoral), namely the minimum weekiyge and the minimum
hourly wage. The minimum weekly wage (integratednie@s per week)
suffices for a below-average lifestyle but is ity @ase above the poverty line.
The minimum hourly wage (wage per hour labor) iases with the weekly
hours of working. Division of the minimum weekly gaby the weekly hours
of work yields another hourly wage. Then, two csenemerge which are
sketched schematically Fig. 5. The optimal weekly working hours result for
the employer at the intersection of these curvesam be expected that the
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resulting average weekly hours are somewhat altes@ptimal value. A part
of the additional wage for laborers working longeuld be subject to an
income tax to reduce the disparity of incomes. flésdble regulation of these
two minimum wages by the government can lead td éuhployment
regardless of the actual economic situation.

Hourly T~
wage Minimum
hourly wagt
- Income tax

Minimum
weekly wage ———

Weekly working hours

Fig. 5. Regulation of the optimal wage by minimum houalyd minimum weekly
wages.

5 Tax on assets

The tax on assets enables a regulation of the etoneystem by the
government. The government withdraws assets ohtuseholds if they are
too high on average. On the other hand the houdehawill be financially
supported by the government if the assets areawooh average. However,
this macroeconomic control does not prevent a varlyomogeneous
distribution of assets in the society since houkkEhwith a large income can
save more than households with a low income. Astgbution tax can
counteract the tendency to an increasing gap betviele and poor. The tax is
raised on individual assets and is evenly disteBuamong all households.
Such a tax can guarantee the basic needs of thewaorty members with low
or no income but maintaining the motivation of téglyualified employees
and entrepreneurs requires some limitation. Thesefdifferences in wealth
exist but in contrast to the present economic systeh people must steadily
perform highly qualified work to keep up their wiballn some sense the
redistribution tax can be compared to the “Freigelagrrency that has been
proposed by Silvio Gesell (1920). The “Freigeldsds its value in the course
of time in a similar way as assets decrease wighréldistribution tax. The
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government has further duties that must be finafged tax on assets. These
are for example expenses for the administratior, sbhool system, the

infrastructure or internal security. These expergse®ventually transferred to
the households in terms of a salary for civil seesi

6 Conclusion

This paper provides a rough model for an altereaggonomic system that
could lead to a sustainable existence of mankinthénfuture. It is not a
complete sustainable economic system but it deseré possible transition
from the current resource-wasting towards a resssaving economy. An
important feature of the national economy consisthe transfer of the role
that banks and private investors play to the deatmally legitimated
national state. By this measure the growth impesagiresent in capitalist
economies can be overcome.

Sustainability requires that the economy does nepedd upon the
consumption of non-renewable resources. It is feardoday if mankind can
ever reach such a state [see Georgescu-Roegen )J194bwever,
technological progress does justice to this ainthin proposed economy. A
limitation of natural resource consumption as wad the resource and
pollution tax triggers this kind of technologicalogress as a result of profit
maximization. Furthermore, the limitation of theomomy to the national
level and the fair distribution of natural resowcgradually reduce the
inequality between the global North and the glabauth. Not all questions
that may arise could be tackled. It is for exampde clear to what extent
monopolies or oligopolies play a role in the nagéilbeaconomy. In the present
concept governmental control adjusts the natiooahemy to a given natural
resource allocation. On the other hand a systemramtt adjustment could be
more advantageous since it bridges the politicaisiten process. Also the
transition of the political system was not explaink cannot be expected that
it evolves in all countries at once and the repregives of the current system
will probably not accept the change without resista Despite these and
other open questions, this paper points in a plesdibection to overcome the
inherent antagonism of the current economic systehich cannot be
consistent with a sustainable society.
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Appendix: Resultsfor a more general model

The macroeconomic model that was introduced inie@ becomes more
realistic when it includes a larger output elastier and an income-dependent
consumption function which is given by:

Cu = -G)|coA+c (A+c, )| , (24)

wherec, (0 < ¢, <1) denotes a factor that fixes the income-deperelanc
should be smaller than 1 since it is unlikely tepending on consumption
exceeds the income on average in the li@i0 and A=0. Note that the
original formulation recovers for; =0. By solving this equation fdCy one
obtains

_(-G)|A +c A
1-¢ (1-G)

Cu (25)

At first the influence of the new approach on thguikbrium state is
treated. The time derivative of assets vanishesgailibrium and, therefore,
the balance between consumption and depreciatignafs yields:

PG =—(1_G)AE . (26)
1-c, (1-G)
The solution of this quadratic equation reads
* * 2 *
G:—E i—1+i + E i—l+i +i . (27)
2| ¢ qP 4| ¢ qP cP

This solution also shows an increase of the consgneds amounG with
increasing equilibrium assets .

Cobb and Douglas (1928) based their study on oag8ens and suggested
a=3/4 for the output elasticity which obviously erds the value used in
section 3. Heregis left unspecified in the first instance to alldar more
generality. Then, profit maximization for given d@ap yields the following
volume of labor:

L={aPfi-calt+ fco kK (28)

Again, the labor necessary for restoring capitslits from Eq. (7):
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L= K (29)

(CYK Tk )1/0{

Due to market clearing{=0) combination of equations (5) and (6) lead
together with (28) to:

foPl-cali+ 1ok J 7k =G. (30)
Combining this equation with the solution fGrgives the priceP. It results
from the following polynomial equation:

1

—¢c PP+ ALPA
{a[l—cR(1+ prDK)]}ﬂK[(l ¢, )PP+ ALP

G P 24+1 +

(31)

{oh-cali+ f ek PPk?

where S=al/(1- a). This polynomial equation has exactly one positive
solution for the priceP since the prefactors in front of the exponentiated
prices are positive while the last summand is abaaggative. Finally, the real
profit as a function of capit¥ yields:

f(K):ﬂ
P

=@ -a"i-cyli+ feok PP -1 _CR {1y e oK)k
(cwr )P 1
(32)

Again, the limiting value$ (K=0)=0 andf(K—ox)=-c remain® Therefore, for
positive profits at least one maximum exists thatdecisive for profit
maximization, and it is possible to determine tlgikbrium state as a
function of ¢. Fig. 6 displays the various macroeconomic gquantities as a
function of ¢, for cg=0.1, f,=10, ©x=0.5, c\k=1, a=0.5 and a given wealth of
G=0.2. Obviously, the quantities change only slightith increasing:;,. The
capital K decreases a bit while the labor becomes somevengérl This
comes along with an increase of the price as weh aeduction of natural
resource usage. Qualitatively similar results emeffgr other output

8 This can be seen by multiplying the polynomialaipn (A8) withk?P™. Solving
for KP? shows thakP? — 0 for K—0 sinceP—oo for K—0. It is also evident that the
price approaches zero with increasifpading tof(K—o0)=-c0.
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elasticitiesa. Altogether it can be stated that the income-ddproe of the
consumption has no dramatic impact on the equilibristate. The
insensitivity of the equilibrium state stability be proven below.

Fig. 7 shows the macroeconomic quantities as a functioth® output
elasticity a for ¢, =0.5. The amount of capital diminishes significgntlith
rising a. This is due to the larger income share by laBacordingly, the
labor increases and the profit as well as nat@sburce usage decrease. On
the other hand the price attains a maximum fomgérmediaten. The results
reveal sensitivity to output elasticity but the controllability of the economy
remains robust, i.e. the existence of an equilibrand the dependence An
andcg.

06 1 1 1 |
Capital
Profit -------
Labor -------
0.5 Natural resouce usage ------- [
Price x 0.2 ===

K, M,
L+Lk,
Y+Yc+Dy,
Px 0.2

0 0.2 0.4 0.6 0.8 1
Consumption parametes;
Fig. 6. CapitalK, profit I, laborL+L, natural resource usadeYx+D and priceP

as a function of the consumption parameteat the equilibrium state for a given
wealth @=0.5,G=0.2, 1, =10, cyk =1, ¢p=0.5,cz=0.1 andf,=10).

The time development is now governed by the folf@vidynamical
system:

A=cr (A - A)+cuc (Ky —K), (33)
G- LA-OleoA+cor(A - A+ cou Ky -K)] (34)
P 1-¢, (1-G)
K = G| G (K —K) o | ko =5 (35)
(CYKTK) Ty
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The price results again from the assumption of eiadkearing so that the
identity Y=Cy/P holds which yields for the price:

P = (l_G)[CPA+ C!CT(AE ~ A)+ G CAK(KM B K)] - %
EYES

(36)
X{a[l— cR(1+ fcoK )]}_”.

0.6 | 1 1 1 L

Capital
Profit -------
Labor --------
5 Natural resouce usage ------- [
Price x 0.2 ===
4
K,m, ©
L+L,
Y+YK+Dy, 0.3 1
Px 0.2
0.2
0.1 4
0
0.2

Output elasticityr

Fig. 7. CapitalK, profit 1, laborL+L, natural resource usadeY+D and priceP

as a function of the output elasticity for a given wealth G=0.2, 1k =10, cyk =1,
¢p=0.5,6=0.8,cx=0.1 and;=10).

The stability of the equilibrium state can be provwe the same way as for
the simpler model.Fig. 8 shows an example for a macroeconomic
development at a large value for the consumptigarmpaterc, (¢,=0.8) and a
more realistic output elasticitya€0.75). Now, the prices and labor are in
contrast to the case=0 (cf. Fig. 4) maximal at the beginning of the
development. This result occurs because the assetamall at the beginning
and the demand depends mainly on income thatdises$o the demand itself.
The higher demand leads to a faster growth of Wwdalt also to a larger work
volume with a smaller real wage due to the higltegoriThis effect can be
dampened by equipping the economy with a largeruamnof assets at the
beginning. Then, the price does not become as lkange therefore, the real
wage does not decline so much. For an exclusivenieedependence of
consumption ¢=0) the government loses the sovereignty to reguthe
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economics. For example, a decrease of the househsdgts by the
government would be compensated by an increaseeofdlocity of money.
However, it appears very unrealistic that the asskthe households have no
impact on their expenditures.

0.7 L L 1
Capital

f Profit -------
0.6 Wealth = |

3 Labor -

i Natural resource usage - - - -
0.5 1. Price x 0.15 -~ -

3
K,M, G, 04 3. i
L+L K -‘-‘. e
YHYitDy, 05 4 e T o
Px 0.15 LT s
014/ L
0 T T T

0 5 10 15 20

Time
Fig. 8. Example for the macroeconomic development tow#rdsequilibrium in the
modified system that considers an income-depenaemisumption anda >0.5
(for A = 0187, a=0.75, cax=0.1, =10, cyk =1, ¢p = ¢p=0.5, ¢=0.8, cz=0.1 and
f,=10).
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