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Abstract 
Value concept and economic surplus are very important in explaining value 
creation and value distribution in the economy. From the value creation 
perspective, this paper explores the value concept to understand the relation-
ship between price and value for a commodity in the market, in which value 
is created in the consumption, and price has a role in value distribution be-
tween firms and customers. Theoretical models are developed to identify the 
supply functions on the logic of maximizing behaviors in the market. The 
numerical experiments are used to conduct the value balance between the 
firm and the customer, the value balance is also a necessary condition for 
market equilibrium including price equilibrium and value equilibrium. The 
study result reveals that economic surplus is reformulated under market equi-
librium, but it is measured upon the maximizing behaviors of firms and cus-
tomers in the market. The paper contributes to the development of value 
theory that provides a clear understanding of market behavior and welfare 
analysis in the economy. 
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1. Introduction 

The value concept has a crucial role in economics, in which the theories of value 
are formed upon the distinct views of price and value. Classical economists held 
that the value of a commodity comes from production, in which input factors 
and production conditions are the base of the value [1] [2] [3]. Neoclassical 
economists held that the value depends on its utility that comes from exchange 
and consumption [4] [5] [6] [7]. Later, Marshall [8] developed a new tool of 
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marginalists in order to explain price in terms of supply and demand, in which 
the price and output of a commodity are determined by both supply and de-
mand. Although many economists attempted to explain value derived from 
production or consumption, there is still not clearer understanding of how the 
value it is. The big challenge is how to measure the value of a commodity and 
distribute the value between the firm and the customer in the market. 

In economic literature, the economic surplus is not only a very important 
concept in economic theory, but also a crucial base in formulation of economic 
policies. Classical economists addressed the surplus concept under the terms of 
surplus value [9] and economic surplus [10], in which the surplus concepts are 
defined upon production process. Marx’s surplus value is defined as the new 
value created by workers in excess of their own labor cost. Neoclassical econo-
mists [8] [11] addressed the surplus concepts including customer surplus and 
producer surplus, in which the surplus concepts are defined upon market ex-
change. Marshallian surplus and Hicksian surplus have been criticized for un-
realistic and questionable assumptions that are unable to explain the underlying 
relationship between value added and economic welfare. 

To deal with these challenges, the value concept should be redefined upon the 
new theory of value which not only conducts the value balance between the firm 
and the customer in value creation systems, but also explains market equilibrium 
including both price equilibrium and value equilibrium. While market equili-
brium is the base to define surplus concept, the relationship between value bal-
ance and market equilibrium is the key to explain value added and economic 
welfare. In addition, marginal analysis is used to identify supply curves under 
the logic of maximizing behaviors, in which the marginal decision rule allows to 
reformulate customer surplus and producer surplus in the market. For the pur-
pose of the research, the theoretical models are developed for the suggested re-
formulation on the value concept and economic surplus. 

2. Value Concept 

The value concept has been discussed and debated since Aristotle, 4th century 
BC [12], who first distinguished between two notions of value-in-use and val-
ue-in-exchange; he also developed a theory related to the term value, in which 
value is driven by certain needs that creates the basis of exchange. Value-in-use 
was recognized as a collection of substances or things and qualities associated 
with these collections. Value-in-exchange was considered as the quantity of a 
substance that could be commensurable value of all things [13]. The value con-
cept has been embedded in the foundations of economics that reflect different 
ways of thinking about market exchange and value creation. 

Classical economics relies on the labor theory of value, which is an objective 
theory of value. It held that the value of the good comes from, or is based on, the 
amount of labor spent producing that good or gone into bringing it to market 
for exchange (value-in-exchange). This classical approach included the works of 
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Adam Smith [1] and David Ricardo [2]. Neoclassical economics relies on the 
utility theory of value, which is a subjective theory of value. It held that utility is 
measure of value. This stems from a subjective valuation of worth of the good by 
an economic agent (value-in-use). This neoclassical approach intended to con-
ceptualize utility and construct a theory of price in keeping with the utilitarian-
ism of Jeremy Bentham [4] and Jules Dupuit [5]. Later, William Jevons [6] and 
Carl Menger [7] developed a tool of marginal analysis that contributes signifi-
cantly to “marginal revolution” in the early 1870s. 

In recent literature, economists have attempted to define the value concept to 
explain value creation and value capture in marketing and operations manage-
ment. Value is something which is perceived and evaluated at the time of con-
sumption [14] [15] [16] [17]. There is a common understanding that value is 
created in the users’ processes as value-in-use [18] [19]. Since value is more ap-
preciate guide to well-being than utility, should economists use the law of dimi-
nishing marginal utility to explain demand curve [19]. Thus, the value concept 
needs to redefine and theory of value should be constructed upon a law of dimi-
nishing marginal value. Trinh [20] introduces a new paradigm on the value that 
provides a better understanding of the value concept and market behaviors. 
Since the utility concept is redefined with the incorporation of value and price 
[21], the theory of value provides a better explanation on the relationship be-
tween price and value under the following utility function. 

( )TU u Q v p Q TV TR= × = − × = −                 (1) 

where, u is the utility function, depending on value function (v) and price func-
tion (p). TV, TR, and TU are total value, total revenue, and total utility, respec-
tively. 

From the value creation perspective, the value creation system involves three 
processes of production, exchange, and consumption as in Figure 1. 

In the value creation system, the firm plays a role as value facilitator, in which 
value foundation is created in the production process with the Cobb Douglas 
production function that has been conducted with statistically significant parameters  

 

 
Source: adapted from Grӧnroos and Voima [22], Trinh [23]. 

Figure 1. Value creation perspective. 
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in various empirical researches of the economy. In addition, the exponent form 
of the Cobb Douglas production function can be converted to linear production 
function by taking the logarithm of its Cobb Douglas production function. 

( ) 1 1
1 1 1 1 1, αQ f K L A K Lβ= = × ×                    (2) 

where, Q is total output of production. A1 is firm’s total factor productivity. K1 
and L1 are firm capital and firm labor, respectively. α1 and β1 are the output elas-
ticities of production input factors. The production function yields constant re-
turns to scale with 1 1 1α β+ = ; increasing returns to scale with 1 1 1α β+ > ; and 
decreasing returns to scale with 1 1 1α β+ < . 

Firm’s cost function (TC1) with two inputs of firm capital (K1) and firm labor 
(L1) is expressed as follows: 

1 11 1 1K LTC K w L w= × + ×                      (3) 

where, 1TC  is firm’s total cost, 
1Kw  and 

1Lw  are unit costs of firm capital 
and firm labor. 

Firm’s profit function is determined by the following formula. 

1 11 1 1K LΠ TR TC p Q K w L w= − = × − × − ×               (4) 

where Π  is firm profit and TR is total revenue ( TR p Q= × ). 
By using the least-cost combination of production inputs, the values of K1 and 

L1 can be found that minimize the Lagrangian ( )G ⋅ . 

( ) ( )1 1
1 11 1 1 1 1 1K LG K w L w Q A K Lα βλ⋅ = × + × + − × ×            (5) 

( ) ( )1 1
1

1
1 1 1 1

1 1

0K

G
w A K L

K K
α βα

λ
∂ ⋅

= − × × =
∂               

 (6) 

( ) ( )1 1
1

1
1 1 1 1

1 1

0L

G
w A K L

L L
α ββ

λ
∂ ⋅

= − × × =
∂               

 (7) 

( )
1 1

1 1 1
1

0
G

Q A K Lα β

λ
∂ ⋅

= − × × =
∂

                  (8) 

Solving for K1 and L1 from Equations (6)-(8) yields 

( ) ( )1 11 1 1 1 1 1
1 1

1

1 1
1

1 1 1 1K L
K

K Q w w A
w

α βα β α β α βα
α β+ + = × × × ×           (9) 

( ) ( )1 11 1 1 1 1 1
1 1

1

1 1
1

1 1 1 1K L
L

L Q w w A
w

α βα β α β α ββ
α β+ + = × × × × 

         
(10) 

By substituting K1 and L1 into Equation (3), firm’s cost function (TC1) can be 
determined as a function of output, depending on input prices and the parame-
ters of the firm’s production function as follows: 

( ) ( ) ( )1 11 1 1 1 1 1
1 1

1 1

1 1 1 1 1 1K LTC Q w w Aα βα β α β α βα β α β+ + = + × × × ×        
(11) 

Finally, substituting TC1 in to Equation (4), firm profit (П) can be determined 
as a function of output (Q), price (p), and the parameters of the firm’s produc-
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tion function as follows: 

( ) ( ) ( )1 11 1 1 1 1 1
1 1

1 1

1 1 1 1 1K LΠ p Q Q w w Aα βα β α β α βα β α β+ + = × − + × × × ×      
(12) 

Since the value is created in the consumption process, the customer is always a 
value creator in such value creation system. Thus, customer capital (K2) and 
customer labor (L2) are added in the consumption function [19] [20] as follows: 

( ) 2 2
2 2 2 2 2,Q f K L A K Lα β= = × ×                  (13) 

where, Q is total output of consumption. A2 is customer’s total factor productiv-
ity. α2 and β2, are the output elasticities of consumption input factors. The con-
sumption function yields constant returns to scale with 2 2 1α β+ = ; increasing re-
turns to scale with 2 2 1α β+ > ; and decreasing returns to scale with 2 2 1α β+ < . 

Customer’s cost function ( 2TC ) with two inputs of customer capital (K2) and 
customer labor (L2) is expressed as follows: 

2 22 2 2K LTC K w L w= × + ×
                   

(14) 

where, 2TC  is customer’s total cost, 
2Kw  and 

2Lw  are unit costs of customer 
capital and customer labor. 

Customer’s utility function is determined by the following formula. 

( )
2 22 2 2K LU TU TC v p Q K w L w= − = − × − × − ×

          
(15) 

where, U is customer utility and TU is total utility ( ( )TU u Q v p Q= × = − × ). 
By using the least-cost combination of consumption inputs, customer’s cost 

function (TC2) can be determined as a function of output, depending on input 
prices and the parameters of the customer’s consumption function as follows: 

( ) ( ) ( )2 22 2 2 2 2 2
2 2

1 1

2 2 2 2 2 2K LTC Q w w Aα βα β α β α βα β α β+ + = + × × × ×       
(16) 

Finally, substituting TC2 into Equation (15), customer utility (U) can be de-
termined as a function of output (Q), utility (u = v − p), and the parameters of 
the customer’s consumption function as follows: 

( ) ( ) ( ) ( )2 22 2 2 2 2 2
2 2

1 1

2 2 2 2 2K LU v p Q Q w w Aα βα β α β α βα β α β+ + = − × − + × × × ×   
(17) 

From the value creation perspective, the value creation system includes both 
production process and consumption process, in which value is created in the 
consumption process. Thus, both firm cost (TC1) and customer cost (TC2) have 
to consider in value creation system. The total cost function (TC) and the net 
value function (V) are determined as follows: 

1 1 2 21 2 1 1 2 2K L K LTC TC TC K w L w K w L w= + = × + × + × + ×
       

(18) 

( )1 1 2 21 1 2 2K L K LV Π U v Q K w L w K w L w

TV TC

= + = × − × + × + × + ×

= −      
(19) 

where, V is net value, TV is total value ( TV v Q= × ) and TC is total cost. 
1Kw  

and 
1Lw  are unit costs of firm capital and firm labor. 

2Kw  and 
2Lw  are unit 
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costs of customer capital and customer labor. 
The total cost function (TC) and the net value function (V) can be determined 

as a function of output (Q), value (v), the parameters of the production function 
and consumption function as follows: 

( ) ( ) ( )

( ) ( ) ( )

1 11 1 1 1 1 1
1 1

2 22 2 2 2 2 2
2 2

1 1

1 1 1 1 1

1 1

2 2 2 2 2         

K L

K L

TC Q w w A

Q w w A

α βα β α β α β

α βα β α β α β

α β α β

α β α β

+ +

+ +

 = + × × × × 

 + + × × × ×      

(20) 

( ) ( ) ( )

( ) ( ) ( )

1 11 1 1 1 1 1
1 1

2 22 2 2 2 2 2
2 2

1 1

1 1 1 1 1

1 1

2 2 2 2 2      

K L

K L

V v Q Q w w A

Q w w A

α βα β α β α β

α βα β α β α β

α β α β

α β α β

+ +

+ +

 = × − + × × × × 

 − + × × × ×      

(21) 

3. Economic Surplus 

The surplus concept becomes a basic concept of welfare economics. This concept 
was first propounded by Dupuit in 1844 to measure social benefits in public 
sectors. Dupuit [5] stated that the “maximum sacrifice expressed in money 
which each consumer would be willing to make in order to acquire an object” 
provides “the measure of the object’s utility”. Karl Marx [9] also addressed the 
value concept under terms of surplus value, he defined the surplus value as a 
new value in excess of workers’ labor costs. In addition, he distinguished the 
surplus value with the value added, in which the value added is sum of gross 
wage income and gross profit income. 

In Neo-Marxist thought, Baran and Sweezy [10] defined the economic surplus 
as the difference between what a society produces and the costs of producing. 
Afred Marshall [8] defined the “economic measure” of a satisfaction as customer 
surplus which a person would be just willing to pay for any satisfaction rather 
than go without it. The Marshallian surplus is based upon two basic assumptions: 
1) utility can be quantitatively or cardinally measured, and 2) the marginal utili-
ty of money remains constant. However, the Marshallian concept of customer 
surplus has been criticized on the ground of theses dubious assumptions for 
measuring customer surplus. Hicks and Allen [24] have expressed the view that 
utility is a subjective and psychic entity, and therefore it cannot be cardinally 
measured. They also point out that marginal utility of money will rise or fall fol-
lowing the changes in prices of a commodity. Hicks [11] rehabilitated the con-
cept of customer surplus by measuring it with indifference curve technique and 
inconstancy of the marginal utility of money. 

However, neoclassical surplus concept has still two key limitations to apply in 
welfare analysis of the economy: 1) it is not clear to identify the difference be-
tween utility function and demand function, and 2) it does not explain the rela-
tionship between value added and economic welfare. To deal with these prob-
lems, the surplus concept is built upon the new theory of value that identifies the 
relationship between price (value in exchange) and value (value in use) in the 
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market, where market equilibrium including both price equilibrium (EP) and 
value equilibrium (EV) as in Figure 2. 

Marginal principle is used to identify supply curves and reformulate surplus 
concepts in the market. The logic of maximizing behavior is always the heart of 
economic analysis, in which marginal analysis allows firms (or customers) to 
measure the additional benefits versus its costs related to each economic activity 
(production or consumption). This marginal analysis can also help firms (or 
customers) understand whether an activity increase firm profit (or customer 
utility). Marginal analysis is used to determine the activity levels of production 
and consumption where marginal benefit is equal to marginal cost. Thus, the 
marginal decision rule determines the optimal levels in production and con-
sumption in the market. 

In the value creation system, the firm seeks to maximize firm profit (Пmax) 
which is the difference between total revenue (TR) and firm’s total cost (TC1) in 
production process. The customers seek to maximize customer utility (Umax) 
which is the difference between total utility (TU) and customer’s total cost (TC2) 
in the consumption process. 

For simply illustration on graph, price demand (DP) and price supply (SP) are 
assumed as the forms of linear demand and linear supply, but these functions of 
demand and supply follow the laws of demand and supply respectively. Price 
demand (DP) and price supply (SP) for a commodity are given under the follow-
ing forms. 

Price demand: 

1 1 Dp A B Q= + ×                        (22) 
Price supply: 

2 2 Sp A B Q= + ×                        (23) 
From the logic of maximizing behavior, the demand function (DP) is inter-

sected with the supply function (SP) at the quantity (QEp) where the marginal 
revenue (MR) equals firm’s marginal cost (MC1) as in Figure 3. Thus, marginal  

 

 
Source: Trinh [19]. 

Figure 2. Market equilibrium. 
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revenue (MR) and firm’s marginal cost (MC1) are determined as follows: 
Marginal revenue: 

1 12MR A B Q= + ×                       (24) 
Firm’s marginal cost: 

( )1 2 1 2MC A B B Q= + + ×                    (25) 

For profit-maximizing decision, the firm will produce at the quantity (QEp) 
where marginal revenue (MR) equals the firm’s marginal cost (MC1). 

Price’s equilibrium quantity: 

1 2

2 1
Ep

A AQ
B B
−

=
−                         

(26) 

The profit-maximizing quantity is also the price’s equilibrium quantity (QEp) 
in which the firm will sell at the equilibrium price (pE) determined on the price 
demand (DP), ceteris paribus. 

Equilibrium price: 

1 2 2 1

2 1
E

A B A Bp
B B

× − ×
=

−                      
(27) 

Figure 3 shows the relationship between firm profit and producer surplus. 
Firm profit (the maximum value added to the firm) is the triangular area of 
A1JA2. This firm profit is exactly equal to producer surplus (the triangular area of 
A1EpA2) whenever changes in price demand (DP) or firm’s marginal cost (MC1). 
Firm profit (П) and producer surplus (PS) are determined as follows: 

Firm profit: 

1 2
1

0 0

d d
2

Ep Ep

E

Q Q

P
A AΠ MR Q MC Q Q−

= − = ×∫ ∫
            

(28) 

Producer surplus: 

( ) ( ) 1 2

0 0

d d
2

Ep Ep

E

Q Q

D D S S P
A APS p Q Q p Q Q Q−

= − = ×∫ ∫
        

(29) 

It assumes that utility demand (DU) and utility supply (SU) for a commodity 
are given under the following form. 

 

 
Figure 3. Firm profit and producer surplus. 
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Utility demand: 

1 1 Du C D Q= + ×                        (30) 
Utility supply: 

2 2 Su C D Q= + ×                        (31) 
Marginal utility (MU) and customer’s marginal cost (MC2) are determined as 

follows: 
Marginal utility: 

1 12MU C D Q= + ×                       (32) 
Customer’s marginal cost: 

( )2 2 1 2MC C D D Q= + + ×                    (33) 
For utility-maximizing decision, the customer will consume at the quantity 

(QEu) where marginal utility (MU) equals the customer’s marginal cost (MC2). 
Utility’s equilibrium quantity: 

1 2

2 1
Eu

C CQ
D D

−
=

−                         
(34) 

The utility-maximizing quantity is also the utility’s equilibrium quantity (QEu) 
in which the customer will buy at the equilibrium utility (uE) determined on the 
utility demand (DU), ceteris paribus. 

Equilibrium utility: 

1 2 2 1

2 1
E

C D C Du
D D

× − ×
=

−                      
(35) 

Figure 4 shows the relationship between customer utility and customer sur-
plus. Customer utility (the maximum value added to the customer) is the trian-
gular area of C1KC2. This customer utility is exactly equal to customer surplus 
(the triangular area of C1EuC2) whenever changes in utility demand (DU) or cus-
tomer’s marginal cost (MC2). Customer utility (U) and customer surplus (CS) 
are determined as follows: 

Customer utility: 

1 2
2

0 0

d d
2

Eu EuQ Q

Eu
C CU MU Q MC Q Q−

= − = ×∫ ∫
            

(36) 

 

 
Figure 4. Customer utility and customer surplus. 
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Customer surplus: 

( ) ( ) 1 2

0 0

d d
2

Eu EuQ Q

D D S S Eu
C CCS u Q Q u Q Q Q−

= − = ×∫ ∫
         

(37) 

Value demand (DV) for a commodity is sum of price demand (DP) and utility 
demand (DU). Value supply (SV) for a commodity is sum of price supply (SP) and 
utility supply (SU). 

Value demand: 
( )1 1 1 1 Dv A C B D Q= + + + ×                    (38) 

Value supply: 

( )2 2 2 2 Sv A C B D Q= + + + ×                   (39) 

Marginal value (MV = MR + MU) and total marginal cost (MC = MC1 + MC2) 
are determined as follows: 

Marginal value: 
( )1 1 1 12MV A C B D Q= + + + ×                  (40) 

Total marginal cost: 

( )2 2 1 2 1 2MC A C B B D D Q= + + + + + ×               (41) 
For value-maximizing decision, both the firm and the customer will produce 

and consume at the quantity (QEv) where marginal value (MV) equals the total 
marginal cost (MC). 

Value’s equilibrium quantity: 

1 2 1 2

2 1 2 1
Ev

A A C CQ
B B D D

− + −
=

− + −                     
(42) 

The value-maximizing quantity is also the value’s equilibrium quantity (QEv) 
in which the customer will receive at the equilibrium value (vE) determined on 
the value demand (Dv), ceteris paribus. 

Equilibrium value: 

( ) ( ) ( ) ( )1 1 2 2 2 2 1 1

2 1 2 1
E

A C B D A C B D
v

B B D D
+ × + − + × +

=
− + −           

(43) 

Figure 5 shows the relationship between net value and total surplus. Net value 
 

 

Figure 5. Net value and total surplus. 
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(the maximum value added to both the firm and the customer) is a sum of firm 
profit and customer utility that is the triangular area of (A1 + C1)L(A2 + C2). This 
net value is exactly equal to total surplus of producer surplus and customer sur-
plus (the triangular area of (A1 + C1)Ev(A2 + C2)) whenever changes in value de-
mand (DV) or total marginal cost (MC). Net value (V) and total surplus (TS) are 
determined as follows: 

Net value: 

( )1 1 2 2

0 0

( )
d d

2

Ev EvQ Q

Ev

A C A C
V MV Q MC Q Q

+ − +
= − = ×∫ ∫

        
(44) 

Total surplus: 

( ) ( ) ( )1 1 2 2

0 0

( )
d d

2

Ev EvQ Q

D D S S Ev

A C A C
TS v Q Q v Q Q Q

+ − +
= − = ×∫ ∫

    
(45) 

4. Numerical Experiment 

In order to evaluate the value-maximizing behavior with the profit-maximizing 
behavior and the utility-maximizing behavior, a numerical experiment is carried 
out via a hypothetical value creation system with a single commodity, in which the 
production function and consumption function are assumed to be well-defined 
functions as in Table 1. 

Demand function indicates relationship between value (v) and price (p) with 
their quantity demanded (QD) given as follows: 

Value demand: 

3 29
10 Dv Q= − +                        (46) 

Price demand: 

1 21
5 Dp Q= − +                        (47) 

Since value demand (DV) is a sum of price demand (DP) and utility demand 
(DU), utility demand is determined as follows: 

Utility demand: 

1 8
10 Du v p Q= − = − +

                   
 (48) 

 
Table 1. Parameters of the value creation system. 

System Parameters 
Production Consumption 

Symbol Value Symbol Value 

Total factor productivity A1 1 A2 1 

Unit cost of capital wK1 10 wK2 3 

Unit cost of labor wL1 3 wL2 1 

Output elasticity of capital α1 0.6 α2 0.2 

Output elasticity of labor β1 0.4 β2 0.8 
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Table 2 presents the experimental results for three maximizing behaviors. The 
profit-maximizing behavior provides the optimal solution at the quantity (Qp = 
22.23) for profit maximization (ПMax = 98.80), and the utility-maximizing behavior 
provides the optimal solution at the quantity (Qu = 29.73) for utility maximization 
(UMax = 88.37). The value-maximizing behavior provides the optimal solution at 
the quantity (Qv = 24.73) for net value maximization (VMax = П + U = 183.41), 
which provides the value balance between firm profit (П = 97.55) and customer 
utility (U = 85.86). Since there exists a trade-off between the profit-maximizing 
behavior and the utility-maximizing behavior [25], the value-maximizing beha-
vior provides optimal solution for a value balance between firm profit and customer 
utility that maximizes the net value as illustrated in Figure 6. 

In order to illustrate market equilibrium for a commodity with given parame-
ters of the value creation system as in Table 1, it requires to determine supply 
function that indicates relationship between value (v) and price (p) with their 
quantity supplied (QS). 

 
Table 2. Experimental results of the system. 

Experimental Results Profit Maximization Utility Maximization Value Maximization 

K1 16.15 21.60 17.97 

L1 35.89 48.00 39.92 

K2 3.04 4.07 3.39 

L2 36.53 48.86 40.64 

Q 22.23 29.73 24.73 

v 22.33 20.08 21.58 

p 16.55 15.05 16.05 

u 5.78 5.03 5.53 

П 98.80 87.54 97.55 

U 82.74 88.37 85.86 

V 181.54 175.91 183.41 

 

 
Source: adapted from Trinh [25]. 

Figure 6. Maximizing behaviors and value balance. 
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Marginal principle reveals that net benefit is maximum at the quantity where 
marginal benefit equals marginal cost. This optimal quantity is also equilibrium 
quantity where demand function intersects with supply function. The relation-
ship between supply for a commodity and marginal cost are given as follows: 

Price supply: 

( )1 D Sp MC p Q Q′= − ×                     (49) 

Utility supply: 

( )2 D Su MC u Q Q′= − ×                     (50) 

Value supply: 

( )D Sv MC v Q Q′= − ×                      (51) 

where ( )Dp Q′ , ( )Du Q′ , and ( )Dv Q′  are the first derivatives of price demand 
(p), utility demand (u), and value demand (v), respectively. 

Profit maximizing firm will produce at the quantity (QEp) where marginal 
revenue (MR) equals firm’s marginal cost (MC1). This optimal quantity is also 
price’s equilibrium quantity where price demand (DP) intersects with price 
supply (SP) as in Figure 7. 

Total revenue: 

( ) 21 121 21
5 5DTR p Q Q Q Q Q Q = × = − + × = − + × 

 
        (52) 

Marginal revenue: 

( ) 2 21
5

MR TR Q Q′= = − +                    (53) 

Firm’s total cost: 

( ) ( ) ( )1 11 1 1 1 1 1
1 1

1 1

1 1 1 1 1 1 12.11K LTC Q w w A Qα βα β α β α βα β α β+ + = + × × × × = ×    (54) 

Firm’s marginal cost: 

( )1 1 12.11MC TC Q′= =                      (55) 

Price supply: 
 

 
Figure 7. Price equilibrium and producer surplus. 
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( )1
112.11
5D S Sp MC p Q Q Q′= − × = +               (56) 

Price’s equilibrium quantity: 

1 22.23EpMR MC Q= ⇒ =                    (57) 

Firm profit (П) and producer surplus (PS) are determined as follows: 
22.23

2
1

0 0 0

1d d 8.89 98.80
5

Ep EpQ Q

Π MR Q MC Q Q Q = − = − + × = 
 ∫ ∫      (58) 

( ) ( )
22.23

2

0 0 0

1d d 8.89 98.80
5

Ep EpQ Q

D D S SPS p Q Q p Q Q Q Q = − = − + × = 
 ∫ ∫  (59) 

Utility maximizing customer will consume at the quantity (QEu) where mar-
ginal utility (MU) equals customer’s marginal cost (MC2). This optimal quantity 
is also utility’s equilibrium quantity where utility demand (DU) intersects with 
utility supply (SU) as in Figure 8. 

Total utility: 

( ) 21 18 8
10 10DTU u Q Q Q Q Q Q = × = − + × = − + × 

          
 (60) 

Marginal utility: 

( ) 1 8
5

MU TU Q Q′= = − +
                  

 (61) 

Customer’s total cost: 

( ) ( ) ( )2 22 2 2 2 2 2
2 2

1 1

2 2 2 2 2 2 2.05K LTC Q w w A Qα βα β α β α βα β α β+ + = + × × × × = ×    (62) 

Customer’s marginal cost: 

( )2 2 2.05MC TC Q′= =                      (63) 

Utility supply: 

( )2
12.05

10D S Su MC u Q Q Q′= − × = +               (64) 

 

 
Figure 8. Utility equilibrium and customer surplus. 
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Utility’s equilibrium quantity: 

2 29.73EuMU MC Q= ⇒ =                   (65) 

Customer utility (U) and customer surplus (CS) are determined as follows: 
29.73

2
2

0 0 0

1d d 5.95 88.37
10

Eu EuQ Q

U MU Q MC Q Q Q = − = − + × = 
 ∫ ∫     (66) 

( ) ( )
29.73

2

0 0 0

1d d 5.95 88.37
10

Eu EuQ Q

D D S SCS u Q Q u Q Q Q Q = − = − + × = 
 ∫ ∫

 
 (67) 

Value maximizing system will equilibrate at the quantity (QEv) where marginal 
value (MV) equals total marginal cost (MC = MC1 + MC2). This optimal quanti-
ty is also value’s equilibrium quantity where value demand (DV) intersects with 
value supply (SV) as in Figure 9. 

Total value: 

( ) 23 329 29
10 10DTV v Q Q Q Q Q Q = × = − + × = − + × 

 
        (68) 

Marginal value: 

( ) 3 29
5

MV TV Q Q′= = − +                    (69) 

Total cost: 

( ) ( ) ( )

( ) ( ) ( )

1 11 1 1 1 1 1
1 1

2 22 2 2 2 2 2
2 2

1 1

1 1 1 1 1

1 1

2 2 2 2 2

1 2 14.16

K L

K L

TC Q w w A

Q w w A

TC TC Q

α βα β α β α β

α βα β α β α β

α β α β

α β α β

+ +

+ +

 = + × × × × 

 + + × × × × 
= + = ×    

 (70) 

Total marginal cost: 

( ) 14.16MC TC Q′= =                      (71) 

Value supply: 
 

 
Figure 9. Value equilibrium and total surplus. 
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( ) 314.16
10D S Sv MC v Q Q Q′= − × = +                (72) 

Value’s equilibrium quantity: 
24.73EvMV MC Q= ⇒ =                    (73) 

Net value (V) and total surplus (TS) are determined as follows: 
24.73

2

0 0 0

3d d 14.84 183.41
10

Ev EvQ Q

V MV Q MC Q Q Q = − = − + × = 
 ∫ ∫     (74) 

( ) ( )
24.73

2

0 0 0

3d d 14.84 183.41
10

Ev EvQ Q

D D S STS v Q Q v Q Q Q Q = − = − + × = 
 ∫ ∫  (75) 

5. Conclusions 

This paper explores the value concept and reformulates economic surplus that 
play an important role in explaining market behavior and economic welfare in 
today’s society and economy. Economists not only want to understand how 
price for a commodity is determined, but also they also want to know how value 
for a commodity is created and distributed in the markets. 

The theoretical models are developed to reformulate the concepts of economic 
surplus on the logic of maximizing behaviors in the market, in which these sur-
plus concepts also provide an insightful explanation on the relationship between 
value added and economic welfare in the economy. The decision rule is used to 
identify the supply functions on the logic of maximizing behaviors in the market. 
The marginal principle and market equilibrium are important bases to reformu-
late the concepts of customer surplus and producer surplus. The numerical ex-
periment is proposed for two-phase procedure. The first phase experiment is to 
conduct the value balance between firm profit and customer utility. The study 
result indicates that there exists the value balance between the firm and the cus-
tomer. The value balance is also a necessary condition for market equilibrium 
that includes both price equilibrium and value equilibrium. The second phase 
experiment is to compute producer surplus and customer surplus. The study re-
sults indicate that 1) producer surplus is identified under price equilibrium, in 
which the producer surplus is measured upon the firms’ profit-maximizing be-
havior; 2) customer surplus is identified under utility equilibrium, in which the 
customer surplus is measured upon the customers’ utility-maximizing behavior. 

The paper contributes to the development of value theory that provides a clear 
understanding of market behavior and welfare analysis in the economy. Howev-
er, the paper has some limitations that also suggest for the further studies: 1) the 
supply function needs to consider under other forms of demand function; 2) 
endogeneity and exogeneity in market equilibrium should consider extending 
the logic of maximizing behaviors in the market. 
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