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Abstract 

A general economic system can be perceived as a control volume of a moving fluid enclosed by a closed  

surface through which fluid is entering and leaving simultaneously. Here, flow of fluid is replaced by  

flow of money. The money flow model so obtained can be analysed using Reynolds transport theorem,  

which is an elegent tool capable of surfacing the complex and concealed properties inherent to economic  

systems. The analysis reveals that supply and demand of a merchandise is naturally in steady state where  

as the corresponding money supply and demand is not unless an economy is stagnent. 
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1. Introduction  

 Reynold Transport Theorem, which is one of the fundamental theorems in fluid dynamics, is an 

elegant tool capable of disclosing the concealed properties of general economic systems. However, for an 

econmic system to be made amenable to the theorem, the system has to be transformed into fluud flow 

model. The transformation can be conveniently achieved with the help of an assertion that all economic 

activities are actions of diverting flow of money from one economic agent to another. Here, an economic 

agent means any entity engaged in economic activity of any kind for monetory gain. If an agent make a 

loss it is regarded as a negative gain.  

 

2. Economic Anomalies 

 Paradoxically, the exisiting economic literature is devoid of the application of rigourous scientific 

methods of inquiry based on scientific laws of reasoning to economic systems as demonstated here in this 

article. Traditionally, the methods of inquiry adopted in economic investigations are, evidently, attempts 

to theorise by intuition the observed or experienced superficial behaviour of physical economic systems. 

This tradition lacks the degree of precision, abstraction, the degree of resolution and maginification 

demanded by an intelligible investigation. A scientific methods of inquiry requires a prescise 

characterisation of a physical object or phenomenon to be investigated [1]. The characterised object or 

phenomenon, which is commonly known as a system, is a conceptual portrait of that object or 

phenomenon projected onto an abstract space defined by the all the variables pertinent to the subsequent 

system analysis. The pertinent variables means the quantitatively measurable variables that are to be 

included or taken into account in the laws of reasoning. The measurable variables must be described and 

defined in precise units of measurements. Vague, inexact, or idealised definitions are not admissible in 

scientific investigations. This practice is not seen in economic theorisation. For example, consider the 

most eminent economic theory supply (S)  and demand (D) equilibrium, that is obiquitiously subsumed as 

the principal builing block in all the present and past economic theories such as aggregate supply–demand 

model, Irving Fisher quantity theory model IS/LM model inter alia [2]. A prediction of the theory states 

that the price (p) of a mechandise increases as the demand for it decreases and as the supply of it 
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decreases. However, the theory does not specify the exact units of measurement of the supply and 

demand variables, whether the variables are scalars, vectors or tensors and above all, whether (p,S) and 

(p,D) relationships are linear or non-linear. Therefore, whatever the prediction or inference made on 

whatever assupmtion of (p,S) and (p,D) relationships should be aceepted as ture. The relationships of p to 

S and D are commonly assumed linear without any obvious reason. Such assumption appears to be none 

other than a rule of thumb or a dogma which lacks a proof or plausible reasoning. In the absence of a 

valid reason to affirm that the (p,S) and (p,D) relationships are either linear, non-linear or otherwise and 

any relationship is equally valid and probable. This argument does not go well with Austrian economic 

thniking [1] which strongly advocates that any economic phenomenon should be taken from it face value 

without going into mathematical quantification. However, towards the end of this article, we may 

conculde that Austrian faith is a dillusion or, if not, a self–denyal. For simple argument, we can assume 

that (p, S) is a negative exponential and (p, D) is a positive exponential such that p approaches a specfic 

saturation limit as S and D approaches infinity and our exponential assumption is much more logical than 

the anomolus straight line assumption according to which negative values of p, D and S are permissible. 

To strengthen our argument, consider the following hypothesises, which equally satisfy the (S, D, p) 

theory.  

A:  p varies linearly with both S and P according to p = -K
S
S  and p = K

D
D where KS and KD are 

arbitrary  proprtionality constants (traditional model); 

B: S and D are negative and positive values of the same variable X (which is the flow rate of a 

mechandise into a market, measured in mechandise units per unit time) and p is directly 

proportional to D and inversely proportional S. Accordingly, p = K
D

X  and p =
K

S

X
 or pX = K

S
 

since S = D = X ; 

C: S and D are negative and positive values of the same variable X as in B and  p varies linearly with X 

according to p = kX where k is an arbitrary propotinality constant since S = D = X. 

 According to the hypothesis A, (p,S) is a straight line with negative gradient and (p,D) is a straight 

line with positive gradient. The coordinates of the intercept of (p,S) line with p axis (S = 0), is p = p0 and 

that of S axis (p = 0) is S = S0. Both p0 and S0 are positive and finite. The coordinates (0, p0) infers that the 

price of a merchandise is p0 even if there is no supply (S = 0). Similarly, the point (S0,0) infers that the 

mechandise is supplied at the rate of S0 even it is worthless. These two predictions are absurd so is the 

current (S, D, p) theory. Further more, KS  must be equal to KD in order to satify the supply demand 

equilibrium at the pont of intersection of (p,S) with (p,D). Owing what, with refrence to what do we say 

KS = KD ?. We have no answer. 

 According to the second hypothesis B, S = D = X, which means the supply demand equalibrium is 

always satisfied and therefore the price p must be single valued.  This means, oiutside the point of 

intersection, the equilibrium is unstable because p given by the straight line (p = KD X) is not equal to p 

given by the hyperbolic trajectory (
 
p =

K
S

X
 ). This instability forces the system to search for the stable 

equilibirum at 
 

K
S

X
= K

D
X  by letting p to rise or fall. As in the previous case of hypothesis A, again, the 

system has one only one stable equilibrium point at

 

X
EQ

=
K

S

K
D

 and 
 
p

EQ
= K

D
K

S
. The hyperbolic 

relationshp shows that p reaches infinity as X approaches zero and p approaches zero as X approaches 
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infinity. When there is no demand (X = 0), p = 0 and p rises as the demand X rises. Unlike in hypothesis 

A, the predictionsof hypothesis B make sense. 

 The previous two hypothesises have a single specific stable equilibrium points represented by the 

respective points of intersection of the (p, D) and (p, S) trajectories. We now trun to third hypothesis C. 

According C, S = D = X. The (p, D = X) and (p, S = X) relationships are represented by a single straigtht 

line passing through the origin (0,0) at an arbitrary positive gradient k. The coordinates of origin (0,0) 

rightly infers that a merchandise that is never supplied or demaned is zero price. Most prominent feature 

of the model is there is no specific equalibrium point because S = D = X and p is single valued. Any point 

on the line satisfies supply–demand equilibrium at the same time p is unique to that point. An economic 

system that accords p = kX is in neutral equlibrium. Hypothesus C, which has more merits compared to A 

and B, describes a perfect Say’s maket where supply creates its own demand . We now confront a 

formidable question as to which hypothesis do we choose, A or B or C ?. Our real problem is in fact that 

we do not have an answer until we liberate ourselves from the delusion of some illusive economic 

thoeries that continues to render more and more masses homeless, jobless, helples and finally restless. For 

example, Keynsian Economic models lasted long as a credible economic model unti late tax surcharge in 

late 1960s and stagflation in 1970s [1]. Despite the resurgence of Keynesian economic thinking with the 

global economic crisis in 2007-2008 [2], the current Euro crisis has casted some doubts as to the revival 

generated the expected success. The revised version of quantity theory of money by Milton Fredman has 

caused a high level of unemployment and inflation when oil prices began to rise in 1970s. Monetorism 

lost its credibilty when central bankers found difficult to control money flow as prescribed by monetorists 

instead of controling interest rates [3]. 

 

3. Dynamics of money flow 

 Consider a control volume V containing an incompressible fluid, within a closed surface S through 

which fluid is entering and leaving simultaneously. Assume that an intrinsic property (property f per unit 

volume) of the fluid at a time instant t and a point  of the control volume is described by  and that 

the vector v represents the velocity of the fluid entering and leaving the volume V. Let  be the 

extensive property of
  
f t ,x( ) over the volume V. 

\   
dF

dt
=

df

dt
 

Vò dV                                                 (1)                                                  

Applying the integral form of Reynolds Transport Theorem to the fluid motion, we find that  

                                          (2) 

Substituting equation (1) in equation (2), we have: 

                                                (2) 

Imagine that the control volume is a pure market, which is a space where buying and selling of 

countless number of mechantdises represented by vector X take place.  There is no creation or destruction 

of X inside the control volume. Replacing f with X we have: 

        
    

dX

dt
=

¶X

¶t
+ v.x( )

Sò  dS                                                      (4) 

where x is the intrinsic property vector of vector X. What x physically means that its emements xj 

represents one unit of each merchandise . Foir example, x may include one TV set, one mobile phone, one 
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litre of petrol, one kilogram of sugar, rice, flour, one loaf of bread, one kW.hr of electricity, one minute of 

telephone call and so forth. Because the mechantdises are not created nor are they destoryed inside V 

dX

dt
=

¶X

¶t
= 0                                                            (5) 

Substituting the condition in equation (5) in equation (3) we have: 

   
v.x( )

Sò  dS = 0                                                          (6) 

Unit vector x is constant. Expanding the integral equation (6) to inflow and out flow of goods and 

merchandises whe have:  

   
x. v.dS

Sò = x. v.dS
Sò( )

in

- x. v.dS
Sò( )

out

                               (7a) 

Two integrals in RHS of equation (7a) respesctively represents the goods and  merchandises flow entering 

into and leaving out of the control volume V.  

 

    

x. v.dS
Sò( )

out

= X
in

      

x. v.dS
Sò( )

in

= X
out

ü

ý

ï
ï

þ

ï
ï

                                                    (7b)  

where Xin and Xout are supply and demand rates. Substituting Eqns. (7a) and (7b) in Eqn. (6)  

                                                               (8) 

The Eqn. (8) confirms the Say’s law. Next, we consider the money value M of X. Before that we intriduce 

a thrid vector t to cater for internal gain or loss of money due to borrowing lending, taxes, and levies 

etc.The intrinsic prperty of M is vector p whose elements represents proces of mechasntdise units in x.  

Therefore, M = p.X. 

                                                   (9) 

Since the money flows in the opposite direction to the direction of mechandise flow. 

    

dM

dt
=

¶M

¶t
+ v.p( )

Sò  dS
in

- v.p( )
Sò  dS

out
- v.t( )

Sò  dS
out

=
¶M

¶t
+ p.X

out
- q.X

in
- t.X

out
                                                          (10 )

 

The money value of mechantdise leaving a market is represented by p (the sale prices) and the money 

value of the same mechantdises entering the market is represented by q (the production costs). According 

to Eqn. (8),  Xin = Xout = X (say) and substituting X in Eqn. (10), we have: 

  

dM

dt
=

¶M

¶t
+ p - q - t( ) .X

                                                 
(11)

 

We introduce two more vectors r ans s and the two vectors are 
   

1

X

dM

dt
= r  and 

   

1

X

¶M

¶t
= s 

 r = s + p- q- t
                                                 

(12)        

 The vector s represents any endogenous increase or decrease of M. For example s can be interest 

on M. The vector r is the resultant force driving an economic system forward or backward. Eqn. (12) is 

the general model of any economic system. The same equation model applies to labour and 
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unemployment. If labour is assumed to be flowing in and the employment opportunities are flowing out. 

Equation (12) explains Keynse’s arguement that a economic systems in general cannot or do not attain 

equilibrium automaticaaly as Say claimed.  Keynse’s reluctance to agree with Say’s claim of supply 

creates its own demand is a result of a mistaken identity of money flow as same as the mechantidise flow. 

What Say  climed is Eqn. (8) and what Keynse claimed is Eqn. (12). None of them wre wrong except that 

they did not realise the co-existance of two different flows occuring simultaneously in oppsite directions. 

Eqn (8) and (12) clearly show that the steady state of a merchandise flow does not mean in any way that 

the corresponding money flow is in steady state. The steady state money flows can occur only in stagnent 

that economic systems. M is a conserved property in the absence of endogenous forces such as taxes, debt 

servicing, borrowing and lending, interset on M etc. Letting s = t = 0 in Eqn. (12), it becomes: 

                                                   (13) 

Eqn (13) is only true for rural markets where small scale subsistence farmers and craftmen sell 

their produce or for seasonal perishable goods without preserving facilities. For complex economic 

systems which we are interested in, Eqn (13) is not true because s and t of
 
such systems are non-zero. 

Next to the effect of cost of labour and inflation (or deflation) on economic performance. Macfar argued 

that the consumer is not a distinct entity from the producer as the purchasing power of the consumer is 

derived from the wages they receive from the producer. However, arguably the cost of labour 

(represented by vector l) is implicitly embeded in both p and q. Therefore l does not have a feedback 

effect in global sense because . Let assume p and q increase linearly across a 

entire control volume V. Let 
  
p = p

0
+at  and 

  
q = q

0
+at  where  is the rate of inflation (or deflation) in 

a given time period T (
  
t
0

£ t £ t
0
+T ), 

 
p

0
 and 

 
q

0
 are price vectors at the begining of T (t = t0). 

Substituting for p and q  in Eqn. (12) we have 

  
r = s + p

0
+at( )- q

0
+at( )- t = s + p

0
- q

0
- t  

showing that inflation or deflation does not affect a economic system in global sense. However, if an 

individual house hold is concerned, infaltion does affect its economic viability because the inflation is 

extermal to household economic system. Only when internal factors become external factors, economic 

troubles begin. This statement equally is valid for any national economy. The vector t, which in case of a 

government represents wasteful and unproductive expenditure, excessive borrowing and so forth must be 

minisied so that r is maximised. In this respect, the paramount duty of any government should be creating 

an economic environment with the aim to promote production and trade. How does a government do this 

is a suject of its own right. Briefly, a potential government is one that has a excellent education system, 

equitable legal system, transparent banking system, fair trade practice, reliable infrastructure, efficient 

and competent civil service, readily accesible simple justice adminstration system, effective helthcare 

system and intelligent farseeing political adminstration among other. On the education, a statement of a 

great American president Thomas Jefferson is worth to be reminded. “Education has produced a 

poplution able to read but unable to distiguish what is worth reading” He quoted in another time, 

Education is a sole of a society as it passes from one generation to another” 

 

4. Conclusion  
 This article is not an attempt to rewrite entirely the subject of economics. Instead, it introduces an 

novel method of inquiry into economic systems using scientific laws of reasoning, in anticipation that a 

new thinking would help economic authorities to make sound economic and fiscal policy planning in 

future to ensure the majority of world poulation, who are caught between rage and dispair as a result of 

the failing and ailing economic policies, will have some peace in mind, economic security, education for 
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children, decent health care and home to live. We do not have to continue to relay on the traditional 

economic system theories just because they have evolved over a few centuries. For the benefit of the 

suffering masses, it is time to leave behind the reliance on traditional economic wisdom and look for a 

new wisdom that can comprehend the abstract properties of economic systems.  
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