F;EER Ekoloji 28(107): 1659-1663 (2019)

1991

The Theory on the Environmental Emission Trading
under the Concept of Two-Tired Earning

Xinxin Pan !, Wanhao Zhang 2, Lichen Chou *

! College of Economics & Management, Southwest University, Chongqing 400715, CHINA
2 King’s Russia Institute, King’s College London, London WC2R 2LS, UK

? Department of Economics, Wenzhou Business College, Wenzhou 325035, CHINA

* Corresponding author: zlc@wzbc.edu.cn

Abstract

In this study we apply the concept of two-tired earning to discuss the possible dispersion problem in the
emission trading market. There’re always price dispersion, whether it’s a product market or labor market as
the trades began. The operation in the labor market reflects the degree of market competition, in other words,
this phenomenon may also exist in the emission trade market. In this paper we constructed a theory to
investigate the impacts that price variation caused by insufficient information, then applies the theory to
estimate the condition of information holding between the buyers and the sellers.
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INTRODUCTION

With the severity of climate warming, international
restrictions on greenhouse gas emissions are
increasingly being taken seriously. The Third
Conference of the Parties to the United Nations
Framework Convention on Climate Change in 1997
adopted  the
Subsequently, the Seventh Meeting of the States Parties

legally binding Kyoto Protocol.
to the United Nations Framework Convention on
Climate Change in 2001 adopted a series of decision
documents implementing the Kyoto Protocol
mechanism and established relevant mechanisms for
emissions trading. However, so far, emissions trading
has not been successfully implemented, and trading

trials have only been reached in some regions.

From an economic point of view, Coase theorem
believes that under certain conditions, the externalities
or inefficiencies of the economy can be corrected
through negotiation by the parties to maximize social
benefits. However, in the process of trading in reality,
we will face problems such as information asymmetry
and inconsistent negotiation of bilateral trading. Based
on this aspect, this paper attempts to apply the concept
of two-tired earning in labor economics, and constructs
a model theory to discuss uyer’s and seller’s ignorance
in emissions trading.

LITERATURE REVIEW

The model we apply mainly derived from the labor
economics issue that called wage dispersion. Wage
variation between the public and the private sectors was
widely discussed among literature which firstly
analyzed by Smith (1976, 1981). Chen (2007) found
that the higher the worker’s skill is, the lower his salary
premium is in the public sector. The author drew this
conclusion by analyzing the salary premium data of
Taiwan’s public sector from 1980 to 2006 with quantile
regression. Unlike the ones in medium or high
position, male workers in low position are facing more
and more serious problems of salary premium
nowadays. Gomes (2015) builds a dynamic stochastic
general equilibrium model with search and matching
frictions calibrated to U.S. data and shows that high
public sector wages induce too many unemployed to
apply for public sector jobs and raise unemployment.

The concept of the earnings frontier, originally used
in the analysis of production efficiency (Aigner et al.
1977). It was first used in a labor economics context by
Hofler and Polachek (1985) in order to examine the
extent to which young persons attain the earnings
potential of their human capital investment in the
process of assimilation in the labor market. The
estimated gap between the earnings which are actually
observed and potential earnings (also called maximum
attainable earnings or frontier earnings) for a given
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Fig. 1. The employee ignorance and the employer
ignorance

human capital endowment, can be conceived as
“earnings inefficiency”. In the studies of labor issues,
studies on wage variation with stochastic frontier
approach may have search theory accompanied. All
these works focused on the level of the gap, so the
model used is always called earning frontier function.

Polachek and Yoon (1987) structured two-tiered
earnings frontier estimation analyzed the information-
sufficiency-degree of the management and the labor
with data from dynamic tracking survey in 1981. The
final results taught people the potential employees
would get 28.8% more and the potential employers
might pay 40% less than that when people in the labor
market with information symmetry. This method could
distinguish between the depth of information the
supplier got and that of the demander got in the market,
which provided a lot of possibilities in the research of
the price or salary difterence there.

In other related studies, Chuang (2006) discussed
the effect of minimum wage on youth employment and
unemployment in Taiwan; Gangopadhyay and Shankar
(2015) applied the modify stochastic frontier analysis to
investigate the labor mobility in the urban and peri-
urban labor markets in Bangladesh. Recently, Tsionas
(2012), Park et al. (2015), Das and Polachek (2017) and
(2018)

nonparametric and semi-parametric approaches where

Parmeter propose in the literature
no parametric assumption on the functional form of

production relationship is made.

METHODOLOGY

Assuming the labor market is competitive and has
information symmetry, such as in the Fig. 1, abscissa
presents the amount of people employed and ordinate
presents the level of their salary. Because the labor isn’t
able to know the maximum salary the employer wants
to offer (W, the reservation wage of the employer)
and the employer can’t get what is the minimum salary
the labor is accept
(W‘f,orker_ the reservation wage of the employee),

willing to

there will reach a salary supply-demand balance
W=W*.To be honest, given the information in the
labor market could be insufficient and asymmetry, the
employer, and the labor are more likely to form various
compensation contents when fixing the salary and
contract. Supposing a large sample obeys the normal
distribution and the minimum salary labor is willing to
acceptis W er» the employer will not be able to know
it because of the information asymmetry or insufficient.
What's more, every worker in the labor market has
different human capital in the reality. The employer
could only judge the productive force or the ideal salary
level of workers with information like educational
background, age, gender and so on. If the minimum
salary that the potential employee’s willing to get is less
than the salary supply-demand balance, there will be a
gap which we can call it W*-WF ... Previous studies
defined this exceeded salary that the company owners
paid as employer ignorance (Polachek and Yoon 1987,
Murphy and Strobl 2008). Similarly, job-hunters would
also lose their abilities to get the idea of the maximum
salary their potential employers’ willing to give due to
the information asymmetry. However, if the salary, in
reality, is less than the one during the information
symmetry in the labor market, workers will get less
because of insufficient information (the gap Wg,..,-W*),
and this phenomenon called employee ignorance. All
these matters lead to a wage dispersion in the labor
market and form various levels of salary. When
considering salary issues in the labor market, it’s
appropriate and necessary to estimate and measure the
information asymmetry in the labor market.

aforementioned

The salary
distribution does not only exist in the labor market.

problem of the

There are similar problems in the transaction process of
real estate buyers and sellers, the negotiation of
commodity purchases or other industries. For example,
we are facing the environmental industry. With the
emphasis on the issue of greenhouse warming, the
buyers and sellers of emissions trading also have a
dilemma that trading information is not sufficient.
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Therefore, we apply the concept of two-tired earning
which mentioned above to construct an emission
trading theory to discuss trading information in the
market. Supposed a situation of demand and supply of

one emission trading market could be expressed as

follows:
of
D _ D —eb L 1
L fX2,w) e,gw<0 (1)
s _ s _ s 99 2
L5 = g(X5,w) e'6w>0 )

w represents the level of salary, while XD and XS
means other explanatory variables besides emission
trading, which could influence the demand and supply
of that market. eD and eS are two nonnegative random
variables and represent the effect both of the sides in the
market get because of the information asymmetry.
When both of eD and eS equal 0, the trading market is
in information symmetry and both sides there could get
sufficient information. When both of eD and eS are
larger than 0, the trading market is in information
asymmetry in some degree. The lager eD or eS get, the
bigger the gap is between the two sides there. And trades
might decrease while the gap grows.

When there’s a balance in emission trading market,
LD=LS, define the relationship equation of the excess
demand as HX,w)= eD-eS.

HX,w)=eP —eS=f(X2,w)—gXS,w) (3)

Apply Taylor expansion to HX,w) at (x0,w0) and
we can get the relationship equation of dependent
variable:

W = (0H/ow)~t x {[(3H /ow)wq + (0H /dx")xy — H (xo, Wy)] 4
— (0H/3x")x + (e? —e*)} + R ( )

We take fas the remainder term of Equation (4)
after Taylor expansion and transfer Equation (4) as a
linear model as below:

w=g'X+u+v+y ()
in which
B = (8H/aw)™" x {[(H /dw)wq + (3H /8x")x — H (xo, wp)], 3H /32" },
v=(0H/ow) 1 xeP <0,
y=(OH/ow) 1 xesS>0,

B, v and z represents the coefticient of, X, the
explanatory variable, the degree of
information of the demander and the supplier in the
emission trading market. Take the mathematical

insufficient

expectation to v and y so that we can get E(v)=-pv<0
as well as E(y) =py >0. pv represents the gap between
the maximum price the buyer’s willing to give and the
seller actually gets under the mathematical expectation,
which is called buyer’s ignorance. py represents the gap
between the minimum price the seller’s willing to
accept and the buyer actually gives, which is call seller’s
ignorance. We rewrite the Equation (5) as follow:

w=BX+ege=u+v+y 6)

€ contains three error terms as the error term of the
regression estimation, buyer’s and seller’s ignorance.
u; € (—00,),v; € (=0, 0),Y; € (0, ).
large-sample allocation, suppossed ui obeys the normal

In case of

distribution which has the mean of 0 and the variation
of 62.viand viare exponential distribution models of
means W, and p,. Splitting these three error terms and
adding marginal probability density function as:

2

1 £ ,
(&) = X ex (—+—u>
g Wt hy P Mo 2p3
xi1-o (=4 %)
M o
¥ 1_¢(z+ﬁ)
e By
N -1z, (1 1) (1
exp|—|(—+o |———)|ou|—
P12\ T\ ) )
)
b=
Hy

® is a cumulative density function which obeys the

standard normal distribution. So we can estimate the
buyer’s and seller’s ignorance which are studied in
Equation (6) and Equation (7) with maximum
likelihood estimation (MLE). Equation (8) is a
likelihood function while Equation (9) is a log
likelihood function:

L(w|B, o by, 1ty) = ng(e‘)

Jow-px0
logL = nlog (Zt?:::) + QMHUZ &+ (;)95]
+ Z log {1 —@(6,¢ +6,)

1 ©)

- (p(—gufi
1
+ Hy)]exp [—(E)(Zﬁusi + 6,

- y) (9v+9y)]}

The parameter 0y, 8y, 8, in the Equation (9) can be
defined like this: 8, = 1/0,,6, = 0,/1,,0, = 0, /L,.

! The prove of the marginal probability density function g(e) can refer Polachek and Yoon (1985, 1987) and Murphy and Strobl (2008).
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We already know that puv and py represent the
ignorance between the buyer’s and seller’s in the
emission trading market while 6, and 6, show the
depth of them. Compared with the traditional one-
tiered earnings frontier estimation or the traditional
stochastic frontier approach, when evaluating the
productivity, the traditional ways could only estimate
the level of the deficiency of one market or a whole
industry but can’t tell which the department or group
caused it. Two-tiered earnings frontier estimation may
draw a picture of the level of the deficiency of the
market as well as whose ignorance is deeper and analyze
the deficiency of the operation in that particular market.

Set the empirical estimation with a linear model as
follows:

W; =logw;) = B'X; + &, =
1=1,2,n

u+v+y, (10)

log(wi), and set exponential

distribution and take expectation of Equation (8):

Remove the

E(w;) = exp(B'X;) - E(e*)-E(e") E(e") (11)

E(ev) and E(ey) in Equation (11) show the depth of
the buyer’s and seller’s ignorance could influence the
emission trade expectation. The equation E(eY) =
/(1 +wy), E(e) = 1/(1 = ny)
economic meanings as below: E(ev) is the percentage of
real trading price sellers got in the potential price level
of the buyer (when the market is open and in
information symmetry) and 1-E(ev) is the depth of the
employee ignorance of the sellers. Similarly, E(ey) is the

carries several

percentage of real price that buyer paid to the potential
price level of the sellers, and E(ey)-1 shows the depth of
the buyer ignorance.

CONCLUSION

This study tries to explore the impacts that emission
trade dispersion which influenced by insufficient
information. In this paper we constructed a theory to
investigate the impacts that price variation caused by
insufficient information, then applies the theory to
estimate the condition of information holding between
the employee and the employer.

For the future studies we hope that the study can
turtherly apply environmental research data. With the
help of these kinds of data, it is very promising and
persuasive to give advice to the government on the
implementation of the related environmental policy.
We believed it is better to make further studies with
long-term tracking materials in the future. On the other
hand, we believe that such a theory can also be applied
to real estate transactions. Based on this model, we can
estimate the housing price volatility in real estate
transactions, and further explore issues other than the
housing bubble in housing price volatility.
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