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Abstract. In China, real estate broking has seen explosive expansion in the last 20 years, leading to a dramatic surge in
the number of people employed in the industry. Specifically, the increase in the number of workers surpasses the rise in
the amount of real estate transactions in megacities such as Beijing. The resources of human labour can be wasted as a
result of this. The purpose of this study is to suggest an OES for real estate brokerages in China based on opportunity
costs, which take into account under-size and over-size expenses. The suggested OES models show how a realty broking
business might minimise projected opportunity costs when deciding on the ideal staffing levels. Furthermore, the ideal
number of employees in various situations is determined using an iterative process. The outcome proves that the
company's strong profit margins do in fact attract more workers than are really necessary. Real estate brokerages lose
valuable human and material resources due to factors such as asymmetric competition, an increase in market players, and
demand volatility, according to a game-model analysis of many possible outcomes. Using Beijing as an example, we can
confirm the findings of the theoretical analysis. Lastly, we provide some proposals for cutting down on labour resource

waste in China's real estate broking.

Keywords: real estate brokerage, labor resource, opportunity cost, optimal employee size.

Introduction

China’s real estate industry has experienced the signifi-
cant rapid growth over the last two decades (Zhou & Hui,
2022). An enormous number of houses were built in dif-
ferent cities. As a result, housing vacancy rates of some cit-
ies are high, which is a distinct feature of China’s housing
markets (Zhang et al., 2016; Glaeser et al., 2017). Due to
the long cycle and complex processes of housing trans-
actions, real estate brokerage becomes a necessity in the
market. Especially in the first-tier cities like Beijing, the
real estate market has been active with rapid price growth
(Wang & Xu, 2017), which promotes the development of
real estate brokerage industry. As shown in Table 1, the
average growth rate of real estate brokerage employees is
nearly three times that of the tertiary industry and more
than four times that of the whole industry.

In addition, the development of the real estate broker-
age industry necessitates more efficiency and efficient de-
livery of products and services (Nazarko & Chodakowska,
2017). In the real estate brokerage industry, remarkable

technological advances such as virtual tours, machine
learning algorithms, and digital closing can enhance ef-
ficiency and facilitate housing transactions (Barwick &
Wong, 2019). However, Table 2 shows that labor produc-
tivity of real estate brokerage in Beijing has actually de-
clined. It may lead to the wastage of labor resources and
the loss to society.

Table 1. Growth rate of the employed population in some
industries in Beijing (2008 to 2018)

ltem Real estate Tertiary Total
brokerage industry industries
Annual average o o o
growth rate 9.81% 3.58% 2.35%

Note: The employment data of real estate brokerage industry are
from the data bulletin of Beijing National Economic Census. The
data of tertiary industry and total industries are from Beijing
Statistical Yearbook 2020.
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Table 2. Housing transaction volume and employed population
of Beijing real estate brokerage in 2008, 2013, and 2018

Item 2008 2013 2018
Housing transaction
volume (unit) 149,000 245,000 189,000
Employed
population 39,000 90,855 99,424
Ratio (unit/person) 3.821 2.697 1.901

Note: The employment data are from the data bulletin of Beijing
National Economic Census (No. 2-4), which is the same with
Table 1. The data of stock housing transaction volume are from
Beijing Real Estate Yearbook (2009, 2014 and 2019).

However, in China, 72.1% of real estate broking workers
(referred to as real estate brokers in this study) do not possess
qualification certifications, according to a poll conducted by
Aujuke (58 Anjuke Institute, 2021). Inefficiency in the sector is a
direct result of the inadequate professional skills of unlicensed
individuals. The average tenure of a real estate agent in China is
rather brief, as seen in Figure 1. Over 40% of them had less than a
year of experience in the field. The squandering of social labour
resources is a direct outcome of low professional skill and
excessive mobility. There has been an influx of more educated
workers into the real estate broking sector. For instance,
according to the China Real Estate Managers Union and the
Beike Research Institute (2021), over 28 percent of Beijing's
agents have a bachelor's degree or above. On the one hand, these
talented workers miss out on opportunities to gain industry-
specific knowledge and expertise. Conversely, real estate agents'
low levels of professional competence and their propensity for
frequent job changes contribute to societal instability and impede
the industry's capacity to grow steadily and sustainably.
Consequently, it is necessary to investigate the causes of labour
resource waste and implement preventative actions to reduce it.

Unlike the real estate brokerage industry in other coun-
tries, real estate agents in China usually work for real es-
tate brokerage firms. A typical agent uses the resources of
a firm, works for bringing income to the firm, and works
his own wages based on the contribution to the firm.
This means that real estate brokerage firms participate

3.2%

10%

11.5% i

Within 1 year

~ 1-3years

n 35 years 5—

16.0% 41.1%

= 10 years 10-15

. years More than 15

years

Figure 1. Real estate agents’ working years in China
(58 Anjuke Institute, 2021)
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engaged in the business of real estate broking as market
participants. Employees are engaged to find potential buyers
and sellers and then pair them up. The agents get a portion of
the commission paid by the real estate broking business if a
match is established. Assuming all workers are the same, a real
estate broking will do more searches and matches as its
workforce grows. Increased earnings for the business are a
common result of more matches. Staffing up is, therefore, a
smart financial move for real estate agencies. The possible
number of matches is unclear, however, since market demand is
undetermined. A real estate brokerage's investment, or the
number of personnel, is often determined by the supply for
matches, which is the anticipated number of matches during a
certain time period. A decision-making opportunity cost occurs
when supply exceeds demand and the business loses out on
investment. An further opportunity cost associated with
decision-making is the loss of income that results from the
firm's inability to accomplish the ideal quantity of business
when supply falls short of demand. To maximise predicted
earnings while minimising total opportunity cost, a real estate
broking business may find the ideal number of employees in
this context. This study examines the causes of labour resource
waste in China's real estate broking sector, models the ideal
staff size choices based on opportunity costs, and proposes
solutions to this problem.
What follows is an outline of the rest of the paper. A thorough
evaluation of relevant literature is carried out in Section 1.
Using opportunity costs as a foundation, Section 2 presents a
model for the ideal number of employees to have in a
competitive setting. The authors provide an algorithm to solve
the model in Section 3. The elements impacting the decision-
making procedures are addressed in Section 4. To validate the
theoretical findings, Section 5 uses Beijing as a case study. It
provides more context for understanding the phenomena of
labour resource wastage. Policy recommendations to lessen the
waste of human resources are laid forth in Section 6. The paper
concludes with some last thoughts.

1. Literature review

A number of researchers investigated the loss of efficiency
in the real estate brokerage industry. Competition is one of
the causes of inefficiency. Yinger (1981) pointed out that
search activities reflect competitions among agents for

potential matches. In addition, he stated that the estab-
lishment of Multiple Listing Services (MLS) in the United
States reduces the inefficiency in the market for broker
services because it leads to a decline in agents’ search ac-
tivities without lowering the expected number of matches.
Competition in real estate brokerage has some special fea-
tures. Yavas (2001) showed that the presence of fixed costs
in the real estate brokerage makes it impossible to have a
competitive commission rate as the equilibrium outcome.
Therefore, in order to attract more customers, the bro-
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Non-price rivalry, such as greater promotion of name-brand area for the industry's future, but it is also seen as a crucial tool
products and hiring more staff to enhance services, will be for standardised development and efficient industry
followed by kerage enterprises. In addition, an empirical study administration. According to research by Jiang and Song
by Zumpano et al. (1993) demonstrates that (1) large firms do (2011), China's realty broking sector remains in
not have a competitive advantage over small firms in terms of during the creation of non-shared data, leading to considerable
unit costs and (2) modest economies of scale persist across the resource waste, poor market operating efficiency, and high
entire output range of the real estate broking industry. information search costs when contrasted with the US.
Additionally, they noted that due to the unpredictable nature According to Yang et al. (2019), the DEA method revealed that
of the property market, economies of scale have been mostly the Chinese real estate business, which includes real estate
used up by a few of extremely big organisations in the broking broking, became more inefficient after 2012. The Chinese
industry. When demand is unpredictable and unpredictably broking system also makes the principal-agent relationship
high, DeVany and Frey (1981) showed that the market may murky. According to research by H. Wang and K. Wang
respond efficiently by producing more capacity than is (2012), the principal-agent relationship is not defined by an

needed. exclusive listing in China's broking system, which permits a
Real estate broker-age efficiency will take a hit due to single seller to engage with several agents. The United States
changes in commission structure and an influx of new approach seems to have the advantages of being both open and
workers. Their actions may have an impact on the industry's efficient when it comes to gathering information. Also, they
competitiveness and efficiency. With a set commission rate, didn't understand how the system could have endured for so
Hsieh and Moretti (2003) demonstrated that real estate long, and they wondered whether there were hidden benefits to
salespeople are socially inefficient when they enter cities with it. Y. Zhang and H. Zhang (2014) used an economic experiment
high housing costs. Cost inefficiency as a result of free to compare the impact of a flat-fee pattern and a fixed-
entrants was assessed by Han and Hong (2011), who also percentage commission pattern on the behaviour of agents in
presented evidence of the real estate broker-age industry's China. They recommended that relevant government agencies
inefficient non-price competition and the loss of economies of actively promote the flat-fee model. In order to study how
scale. In the conventional realty agent remuneration model, agents' biassed market knowledge impacts market
Miceli et al. (2007) looked at how sellers often pay listing and performances, He et al. (2018) suggested an agent-based resale
buyer agents out of the proceeds from a property's selling model. According to research by Zhang et al. (2021), online
price. According to them, it makes the matching and property broking platforms in China have the potential to
negotiating phases of a deal very inefficient for both parties. increase sales of used homes while decreasing their prices.
An empirical analysis of real estate agents in Greater Boston As said in the introduction, the real estate broker-age sector in Beijing
was conducted by Barwick and Pathak (2015). They found attracts a huge number of people. They acquire bachelor's degrees or
that agent entrance decreases average service quality and higher for some of them. A decrease in labour productivity and a loss

creates inefficiency. According to Barwick and Wong (2019), of social welfare could result from a large influx of workers since

- ] - - some of these people and businesses could have been producing goods
there are soglet.al costs associated with low entry barriers and and services that society values more in other areas (Barwick & Wong,
large commissions, such as an overabundance of agents and

) : ™ 2019). Indirectly, other sectors could feel the pinch of a lack of
businesses, inefficient use of labour resources, and poor yorkers. For instance, according to Chiu and Lai (2017), one major
efficiency in the workplace. According to Zumpano et al. cause of project delays in the construction industry is a lack of
(2003), who analysed survey data from NAR, internet usage available labour. Another obstacle to implementing new safety
boosts search intensity and agent productivity. Machine technology in the construction industry is the scarcity of workers and
learning, artificial intelligence, and other emerging the fact that the workforce is becoming older (Yap et al., 2022). When
technologies all have the same impact, as shown by Viriato home prices are skyrocketing, many novi_ce brokers flood the market,
(2019), Benefield et al. (2019), and Saiz (2020). Real estate adding to the surplus entry. The cumulative effects on housing cycles

; ; ; . ; may be seen when unskilled agents take more time to sell houses
?;8';39 C?Sm:“'et;:irf '“;r;fr')cl'oagsaccgi“g;‘r’ogsrmo?r‘;iiti% (Gilbukh & Goldsmith-Pinkham, 2021). Datta et al. (2005) and Fuchs-

. " Schiindeln and 1zem (2012) both found that poor labour productivity
When compared to real estate broking markets in contributed to low industrial revenue and high unemployment. Still,
industrialised nations, China's is quite unique. Efficiency, social stability will suffer and long-term economic growth will be
effects on home prices, transactions, and other related topics hampered by falling labour productivity (Fedulova et al., 2019). That
are the primary foci of studies examining the Chinese real is why this sector, along with others, feels the pinch of wasted labour
estate broking industry. When it comes to government resources. The real estate broking sector views inefficiency as the root
oversight, the Chinese real estate market is missing a key cause of labour resource \_/vaste. The topic of labour resources wastage
component that the US market offers: Multiple Listing s already been covered in the literature.
Services. MLS not only offers a more expansive expansion
real estate brokerage industry. This paper at- tempts to analyze the
reasons causing the wastage of labor resources in China’s real estate
age from the aspect of efficiency loss. Moreover, most of the  prokerage industry from the perspective of opportunity costs and

literature considers the market of developed countries such as  propose some suggestions for the sustainable development of the real
the United States and there is little research onthe Chinese estate brokerage industry in China.
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2. The Optimal Employee Size (OES) model

2.1. Background

The Optimal Employee Size (OES) model is to describe the
process by which real estate brokerage firms make em- ployee
size decisions. Without loss of generality, the modelexamines the
process of a typical decision period. At the beginning of the
period, real estate brokerage firms hire employees according to
the expectations of market de- mand. During the period,
employees seek out customers and provide services, earn
commissions for the firm and themselves. When a real estate
brokerage firm employs fewer people than its need, the firm
will not be able to handle the amount of business required by the
market, andthus to incur opportunity costs. It is called under-size
cost.When a real estate brokerage firm hires more employees

2.2. Assumptions

Without loss of generality, the assumptions are presented
as follows:
— Assumption 1. All employees are homogeneous. They
have the same ability to work and the same work
than its need, the firm will have to pay extra payroll. It is
called over-size cost. Firms make optimal employee size
decisions by minimizing the sum of these two opportu-nity
costs. The fixed costs per employee include base sal-ary, social
security payments, training, licensing fees, etc.In China’s real
estate brokerage industry, the charging mode is a fixed-
percentage commission pattern. Real es-tate brokerage firms
charge buyers and sellers a percent-age of the transaction fee as a
commission. The real estateagents’ salaries are divided into
base salary and perfor-mance pay. The base salary is fixed and
the performance

pay is based on the value of each transaction. Therefore,

the firm’s income during this period is commission minus

the employees’ share and subtracts fixed costs (including base
salary and other costs). One employee’s income dur- ing this
period is the base salary plus performance pay. Both the firm
and employees make decisions based on op- portunity costs.
When employees choose a job and con-

sider a real estate agent as a candidate, they will choosea real
estate brokerage firm if their expected income in

the real estate brokerage industry is higher than that inother
industries. Unlike the fixed salary for most jobs, real

estate agents’ salaries vary largely. Some people can onlyget a
basic salary, while some people can get a high sal-

ary through more transactions. However, in the fixed-per-
centage commission pattern, higher housing price leads to
higher expected incomes for employees. For example, Beijing
IR e Rl e s P OB BYBRASE incustry.
Because this paper focuses on company decisions rather

than employee decisions, employee decisions are not con-
sidered in the model.

2.4. The OES model under competition

In the market, there are a lot of companies so that there
exist competitions among companies. Inspired by Rajaram

ISSN 2319-5991 www.ijerst.com
Vol. 20, Issue 1, 2024

hours. Overtime is not allowed.

— Assumption 2. The company employs or dismisses
employees at the beginning of the period and em- ployee
size keeps unchanged during the period.

— Assumption 3. Transactions (matches) are homogene- ous,
each transaction corresponds to m employees, with m
being a constant.

— Assumption 4. The supply of labor is sufficient, and the
price of labor remains unchanged.

— Assumption 5. The distribution function of the de- mand
in the market is continuous and known.

2.3. The OES model for one real
estate brokerage firm

We define “under-size marginal cost” as opportunity costdue to
the lack of one employee. Similarly, “over-size mar-ginal cost” is
defined as opportunity cost due to the redun- dancy of one
employee.

The expected total opportunity cost (TOC) is evalu- ated as:

E(TOC) = (D-Q) +& (Q-D), @
where cu is under-size marginal cost; co is over-size mar- ginal
cost; Q is the number of employees employed by thecompany;
D is the number of employees required for the
company’s business; (x—Y) =" max(x—Y,0). In particu-
lar, cu and Co can be calculated through the firm’s actual
data, such as commission rate, costs, etc.

The expected profit E(P) is the difference between
maximum revenue and expected total opportunity costs as

B _cbc D.Oo*-c Q-D*. @
( ) u u( ) 0( )

The decision goal is to maximize the expected profit, which
is the same as to minimize the expected opportu- nity cost. In
conclusion, the OES model for one real estatebrokerage firm is
given as follows:

maxE(P):cuD—Cu(D—Q)Jr—CO(Q_DY' @

Q
Based on Assumption 5, the optimal solution ofEqn (3),
which is denoted as Q*, should satisfy:

L GG
Q)= @
where Fo (L) is the” distribution function of D. Let F~*( L)
denote the inverse distribution function of D and thus Q°
could be furth?r express§d as:
Cy |
Q'=F 1 +C (5)
D |\C u o)

and Tang (2001), Zhang et al. (2014) and Y. Zhao and X.
Zhao (2016), we propose an OES model that considers al-

304


http://www.ijerst.com/

Int. J. Engg. Res. & Sci. & Tech. 2024

3% nternational Journai of Enginering Research and Science & Technology

The service rate function Eerin(Di,Qi )—U /E(Di),isused to
approximate the proportion of unsatisfied demand for
firm i. When Qi is given, then it can be determined. It

[ s A R g M G T VT

market and expect to get a match. If their preferred firmis not
available, some customers may try to find another firm. That is,
if any demand cannot be met by firm i, aijj

of the unsatisfied demand will switch to firm j (if avail-able)

which is getedhas p SHRSHIUEP &t B AiTREBH Ha¥¥iTEAssume

j=1 1 i

that all the customers will leave the market if they suffera
second stockout, and each firm has perfect information about

the employee size of other firms.
Under the competitive situation, firm i’s optimal deci-

sion will depend on employee size s of other firms. The
expected profit of firm i is set as E(Pi ) The effect from

substitution will redefine the demand function D3 (s
means substltutlon) as: !
Ds = o (D Q ) ©®)

i i
j==|
And the expected profit function of firm i with the
substitution can be formulated as follows:

v
maxE(P)=c D -t (D —Q) - ( T -
o} LT I T I B Coi Qi—Di) ,

where cui and Coi are under-size marginal cost and over-

size marginal cost for firm i respectively. When the

RRRIRER AL OMRCA BT, (6 ALLARALIS: feit

fore, similarly, the optimal employee size of firm i under
competition Q" could be expressed as:

Q=F" — ©)
" Picuitco )

In addition, Netessine and Rudi (2003) proved thatthere
exists a Nash equilibrium in the competition model

and it is unique and globally stable.

3. Aniterative algorithm for solving

the OES model under competition
Though it is known that a Nash equilibrium do exist in

the competitive model, it is still a challenge to obtain theexact

solution. To obtain an approximate optimal solu-
tion, Hopp and Xu (2008) proposed a static approxima-
tion method for dynamic demand substitution. Based on

this approach, Huang et al. (2011) and Zhang et al. (2014)
developed an iterative algorithm to solve the substitution
problem and the cross-selling problem, respectively. In

this paper, a similar algorithm is used to solve the OES
model under competitive conditions.

The effective demand for each firm under substitution
is estimated by the service-rate approximation approach.

ISSN 2319-5991 www.ijerst.com
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should be noted that D in Eqn (5?» |ased estima-

tion of D° in Eqgn (6), i.e., E\D®

i
DS~DS=D +
D

where s " E(Dj)

E(min(Dj .Qj )-| = HjFD (QJ )+ Q j (1_ FD (Q] )j)’ (10)

where‘y; and oj are m-ean and standard variance of Dj re-

d D EF@in(D iQ )M}, 0

spectively.

The basic idea of the jteration algorithm is to_update
i (and Qi constantly until optimal condition in Eqn (8)

Q =F! G e, F Q)= % s satisfied.
i iskl Ui o0 | oS i Swre&
I
Suppose that in the t-th iteration the solytlon is and the

approximated effective demand is D For the (t+1)- th

(
H H H t 1 "
|tetra1t|on _we calcgulate)the solution Q as Q.Afrom

Qi =F. |

D} \c W o |)- Then with a given Q; we deter-
mine D**L as D°+W; Chén the difference between F < Q)
ui D. i

and ci+cs— is small enough, the iteration could be

stopped to get the optimal solution. The step-by-step pro-
cedure of the iterative algorithm is described as follows:
Step 1: Choose the initial employee size 0?

each Qfgrr:nFi; A

i ol —|

cUi + COi )

, for
"ic12,...n

Step 2: Start the iteration. For the t-th iteration:

@) Set , ~ and GS’ are mean and standard variation

of D s respectlvely They are ﬁalculated by
ﬂst =u+ apfl- E mlni D;,Q; ’ J}
i i Z:M i E(Dj)
| E\m.n(o of )l ‘l
o + ZZp_jiocijGicj{l— _E('D_)—}
|
st | paacoc 1- m|nD
o, = | i ik oKk |‘ L( J\H
55 t
|E— E[min(Dk,Qk )‘H | ||
{ t E(Dk ) f
(b) Calculate the employee size of firmi, Q', by
1
ol o )

i DIS‘|\C +cm|)

and

| i kA
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Step 3: Calculate the difference between Fps (Qi) and

Cui &
C; T s [ S ; t
Ui+ Co; **with a given Q.
(a) Update D as D

: _

(Q)—

(b) Calculate ¢ =
i i CytCy;

Step 4: Check whether g;< & for all i. If it is not within the tolerance,
then GOTO Step 2. In this paper we set  =0.001.

Step 5: The optimal solutions are as follows: Q" =/ Q' I for
all i, where [ x| means rounding x i Ll
L] to the nearest integer.

4. Factors influencing optimal
employee size decisions

In order to find out the reasons of the wastage of labor resources in
China’s real estate brokerage industry, the factors leading to large-size
optimal decisions should first be identified. In this section, we analyze
the factors that influence the optimal employee size decision by setting
different values for various parameters. In the analysis, it is assumed
that (1) there exist substitutions between com-panies; and (2) the initial
demands faced by the compa- nies are independent of each other. This
section considerssymmetrical and asymmetric substitution scenarios,

s"pectively. In the scenario of symmetric substitution, the

substitution fraction is set to be the same. In the asym- metric
scenario, the different substitution fractions reflect the
unbalanced strength of the companies.

4.1. Symmetric scenario

For symmetry, the substitution fractions of two firms i and j are
equal (oij = oji = o). To analyze the impact of the number of
transactions on the results, let’s first consider

a) ” y . : .
¢ . : A o
1200 1=0.2, 6=200
_ 1=0.5,6=200
=0.8, o=200
1150 | ’ N
1100 [ o—a—— 7

e
1050 (’/Z/Q/B/‘

Optimal employee scale

850

800
0 0.2 0.4 0.6 0.8 1.0
Substitution fraction
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there are two firms in the market, and then consider the

situation of three firms. Let t be a critical ratio that reflects
the ;%rgfit fpargin oflthe brokerage market: (11)

Cy +Co 14%

u

To be more intuitive, assume that the demand faced
by each firm follows a normal distribution with mean p = 1000, and
deviation & is set differently to show the differ- ence of demand
fluctuation. If t<0.5(=05)(>05),
taken as low (medium) (hlgh case regardmg critical ratio,
and if o< 200( =200)(> 200), it is taken as low (medium)

(high) case regarding demand deviation. Table 3 lists theparameter
settings for the four cases.

In the four cases, the substitution fraction is from Oto 1in 0.1
steps. The results of the optimal employee size
decision are shown in Figure 2 (two firms’ scenario) and 3 (three firms’
scenario). Figures 2a and 3a show the ef- fect of critical ratio and
substitution fraction on the resultsrespectively. Meanwhile, Figures 2b and
3b show the effect of standard deviation and substitution fraction on the
re- sults respectively.

Based on the above analysis, it can be seen that firms make
employee size decisions that far exceed the meanof demand (u) in
the cases of high critical ratio. Whenthe substitution rate is equal to

zero, there are varying de-
grees of deviation between the optimal quantity Q “and

the mean of demand p i
. It indicates a wastage of labor re-

Table 3. Values of parameters in symmetric cases

Case Critical ratio Demand deviation
1 Low: 0.2 Low: 200
2 Medium: 0.5 Low: 200
3 High: 0.8 Low: 200
4 High: 0.8 High: 400
b)
1400 A = A 1=0.8, =200
_/_‘/—'/ 1] - 1=0.8, 6=400
1350
TE 1300
é 1250
1200
1150

0 0.2 0.4 0.6 0.8 1.0
Substitution fraction

Figure 2. Optimal employee size vs substitution fraction in two-firm condition: a — t is changed; b — & is changed
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sources, which can be regarded as the wastage of labor

resources in the initial stage. By setting Q%" as; the opti-

mal quantity with substitution, the wastage degree «; is
defined as:

! ' (12)
; Qi
Takin; g Q', the optimal quantity of the simple OES
model as a benchmark, wi is used to judge the wastage ofsocial
labor resources, which can be regarded as the wast-age of labor
resources in the further stage. The averagedegree of wastage
in different cases is shown in Figure 4.
Observation 1. Changes in substitution fractions havean
impact on the optimal size.
The optimal employee size in the two-firm scenario

igur nd three-firm scenario, (Figur w th
au 2 B e AR PHRE A% e e e

1 1 1
ously positive correlation with substitution fraction o..

Observation 2. The optimal size increases with demand
fluctuations.
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increases significantly when the standard deviation of de-
mand o increases from 200 to 400 in both scenarios. The
change of standard deviation also doubles wastage degrees of
both conditions as can be seen in Figure 4.
Observation 3. A higher profit margin leads to largeroptimal
size and more serious wastage.
In Figure 2 and Figure 3, the optimal size increaseswith
1. Although the average wastage degree decreaseswith profit
margin in Figure 4, the reason is that the Ini-tial Stage
Wastage is very large with a high-profit margin.
Observation 4. The increase of firm quantity results inmore
serious wastage.
The optimal size in the three-firm scenario is larger than
that in the two-firm scenario. In addition, the wast- age degree

in the three-firm scenario is also larger than
tﬂat In the two-firm scenario as shO\%n in Figure 4. It re-

flects that a firm chooses to hire more employees whenfacing

more participants in the market.

b)
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Figure 3. Optimal employee size vs substitution fraction in three-firm condition: a — t is changed; b — o is changed
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Figure 4. Results of average wastage degree in symmetric cases

307


http://www.ijerst.com/

Int. J. Engg. Res. & Sci. & Tech. 2024

=" International Journal of Engineering Research and Science & Technology

4.2. Asymmetric situation

In the asymmetric cases, there are three firms in the mar- ket
where Firm 3 has the largest competitiveness among three firms
while Firm 2 is stronger than Firm 1. There- fore, Firm 3’s
substitution fraction to Firm 1 and 2 is the largest (set as 0.5).
The parameters are listed in Table 4, especially the settings of
substitution fractions.

The results of the asymmetric cases are as shown in
Figure 5.

Observation 5. The complexity of the competitive en-
vironment has a significant influence on the wastage of labor
resources.

The optimal employee sizes of asymmetric cases are
presented in Figure 5. The influences of parameters are almost
the same as the influences in symmetric cases. However, it’s
notable that the complexity of the com- petitive environment
plays an important role. On the one hand, the total optimal size
in the three-firm scenario is larger, that is, the wastage degree of
the whole market fur-
ther increases. On the other hand, the complexity of the
competitive environment magnifies the influences of sub-
stitution fractions and demand fluctuations. In particu- lar,
different substitution fractions make different optimal sizes
which is obviously enhanced than symmetric cases. For the
actual market which is more complex than the numerical cases,
it can be estimated how serious the wast-age of labor resources
in real estate brokerage would be.

5. Case study: Real estate brokerage
industry in Beijing

5.1. Situation analysis of labor resources wastage

The real estate industry in Beijing has developed rapidly in the
past two decades, with the housing price rising to ahigh level.
With a large number of housing transactions, the number of real
estate agents has increased substan- tially. However, as a typical
city with excessive real estateagents in China, the growth labor
resources of the real estate brokerage industry in Beijing
exceeds the growth ofhousing transaction volume, as shown in
Table 1 and Ta-ble 2. In contrast, in the United Kingdom, there
are more than one million housing transactions each year with
only 50,000 agents. In the United States, six million housing
transactions occur annually under the guidance of 1.3 mil- lion
agents (Barwick & Wong, 2019). The ratio of hous- ing
transaction volumes to agents in the two countries is about 20
and 4.6, respectively. In 2018, the correspondingvalue of Beijing
is 1.9, as shown in Table 2, which indicates that the labor
productivity of this industry in Beijing is very low. It can be
seen that the labor resources wastage of real estate brokerage in
Beijing is serious.

According to the previous analysis, real estate broker- age
firms make the optimal employee size decisions from the
perspective of opportunity cost. The firms’ excessive size
decisions and sufficient labor supply have resulted inexcess of
employees in this industry. Excessive size is led
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Table 4. Values of parameters in asymmetric cases
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Figure 5. Results of optimal employee size and wastage degreein
asymmetric cases

directly by high under-size marginal cost and low over- size
marginal cost, while some market factors jointly result in the
features of both marginal costs.

5.2. Factors analysis of large optimal

employee size decisions

5.2.1. High profit

In China, due to the regulations of the central govern- ment, the
commission rate of real estate brokerage firms in different areas
is almost the same. Due to the fixed-per- centage commission
pattern, real estate brokerage firms incities with higher housing
price will earn higher profits.In Figure 6, we draw the housing
price to income ratio of Beijing and the whole country in the
past 10 years respec-tively with a 30 m? per capita living area.
Beijing’s price-to-income ratio is about twice that of the whole
country. On the one hand, high commission results in a high op-
portunity cost loss for the firm to lose one successful busi-ness.
On the other hand, the employee will earn a lot oncea match is
completed from the commission and he will suffer a high
expected opportunity cost loss if he doesn’t serve as a real estate
agent. Therefore, real estate brokeragefirms expect to hire more
employees to complete as manymatches as possible. Similarly,
workers also want to serveas real estate agents. It could lead to a
massive allocation of labor resources in this industry. However,
not every speculator can make money in the industry. This can
be illustrated by the fact that 40% of people leave the industry
within a year, causing the wastage of labor resources.

5.2.2. Volatile market

China’s real estate market has experienced rapid develop-
ment in the past two decades due to the support of macro
policies (Meng et al., 2018). Most of the time, to alleviate

the contradiction between supply and demand and curb the
rapid rise of housing prices, the central government adopts

308


http://www.ijerst.com/

Int. J. Engg. Res. & Sci. & Tech. 2024

=" International Journal of Engineering Research and Science & Technology

_d

various policy measures to restrain market de- mand. There
also exist policies to support demand, in- cluding policy
measures in 2009 and 2014 (Guo, 2017). In addition,
compared with developed countries, China’s housing market
fluctuation is relatively independent of the international
housing market, and its operation is mostly affected by
economic growth and policy interven- tion (Yang et al., 2017).
Especially in the capital Beijing, its market demand fluctuation
is great. Statistics on the trans- actions of existing and newly
built commercial houses in Beijing from 2016 to 2020 are
shown in Table 5. It can beseen that the standard deviation and
coefficient of varia- tion are very large. The fluctuation of real
estate demand increases the allocation of labor resources in
real estate brokerage.

5.2.3. Complicated market environment
and fierce competition

According to the fourth economic census of Beijing, at the
end of 2018, 6,345 legal entities provided real estate bro-
kerage services in Beijing with employing 99,424 people.
With the increase in the number of real estate brokerage
firms in Beijing, fierce competition in the industry has
intensified. The competitive environment is quite com-
plicated considering the asymmetric distribution of firm
capability. In the market, there are giants such as Lianjia
and 515J, as well as many small and medium-sized firms.
In order to compete, some firms even publish fake list-
ings. For example, The Beijing Municipal Commission of
Housing and Urban-rural Development (2019) reported

Table 5. Results of descriptive statistics to transaction number
of houses (ten thousand) per year in Beijing from 2016 to 2020

Coefficient of Variation
0.290137

Standard Deviation
6.809

Mean
23.468

Note: Data of transaction number of houses are from Beijing
Municipal Commission of Housing and Urban-Rural Develop-
ment.

= Peijing China

e T T

Housing-price-to-income ratio

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Note: Data of housing prices and incomes are from the National
Bureau of Statistics of China.

Figure 6. Housing price to income ratio of Beijing and China
in 2011-2020

ISSN 2319-5991 www.ijerst.com
Vol. 20, Issue 1, 2024

25 real estate brokerage firms had been investigated for
publishing false housing listings in 2019. In addition, the
commission system may result in a strong motivation for
both employees and firms to promote higher housing
transaction prices, thus further improving profits. Driven
by high profit, malign competition is quite fierce, such as
information fabrication which has a great influence on
stable social development. The complicated competitive
environment will not only lead to the wastage of labor
resources but also affect the stable operation of the real
estate market.

5.3. Real estate brokerage industry
under the current shock

At present, China’s real estate market is facing a downward
situation under the policy of “Houses living, not specula-
tion”. Beijing real estate market has introduced policies of
“Purchase limit, price limit, sale limit and loan limit”. Cou-
pled with the economic recession due to the pandemic,
the quantity and sale of housing construction have fall-
en. In the first half of 2022, the sales area of commercial
houses fell 8.7% year on year. The recession of the market
will cause some real estate brokerage firms facing the risk
of bankruptcy, and many low-skilled employees will have
to leave the industry first. However, if the policies could
improve the access standard of the real estate brokerage
industry, the professional level of practitioners and the
over-size marginal cost for the real estate brokerage firms
will enhance. The firms will hire the appropriate number
of employees. In a volatile market, employee turnover will
also be less affected.

Moreover, due to the impact of the COVID-19 pan- demic,
the share of second-hand house sales and rental business has
declined, while the share of new house salesgradually increases.
The new house brokerage business isexpected to become a new
growth point of the industry (Z. Zhang & H. Zhang, 2021).
Transactions of real estate brokerage firms have moved from
offline to online activelyor passively under the pandemic shock.
Real estate broker- age business has been combined with the
new generation of information technology, which also put
forward higher requirements for the professional level of
practitioners.

6. Policy discussion

6.1. Under-size marginal cost c,

High commission leads to high under-size marginal cost cu.
While high housing price under the fixed-percentage pattern
results in high commission, although the value of service may
not be high. Since commission rates vary littleacross China, real
estate agents in cities with high hous- ing prices can be highly
profitable and thus attract large numbers of workers. However,
housing prices are affectedby many factors, which are difficult to
control. Transform- ing from a fixed-percentage commission
pattern to a flat- fee pattern will change the situation of agents’
high profit
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brought by high housing price, which could reduce high profits
and better reflect the value of services in a city withhigh housing
price. It may reduce labor resources wastageto some extent.

6.2. Over-size marginal cost ¢,

As stated in the introduction, the regulation of China’s real
estate brokerage industry leads to low professionality of
practitioners, and the proportion of certificated ones is very low.
Employees’ free entry and lack of professionality make co is very
low. The government should strengthen the supervision of
employees, prohibit entry of employeeswithout certificates, and
improve the professional ability of employees in the industry.
This will not only improve co, but also directly improve the
transaction efficiency. Better-educated, more-experienced
agents can use their time more efficiently to turn showings and
tours into deals (Glower & Hendershott, 1988; Benjamin et al.,
2007). The availability of experienced and trained human
resources is also one of the most important competitive
advantages (Lozano-Torro et al., 2020).

In addition, the government should strengthen super- vision
over the social security of real estate brokerage firmemployees.
Government authorities could make guide- lines to raise the
basic salary of employees and pay social insurance in
accordance with regulations. It will increase the fixed cost per
employee by strengthening basic socialsecurity for employees. In
this way, the firms will also con- sider the work plan of
employees in the long run. On the one hand, co will increase.
On the other hand, the profes- sional ability of employees will
improve.

6.3. Substitution fraction a

Substitution fraction o is used to characterize competitionamong
real estate brokerage firms. We propose to apply the MLS
system to improve the competition among firms. Multiple
Listing Service (MLS) is a central information gathering
system. It is widely used in the United States and believed
that the application of the MLS system can reduce the labor
resources wastage in China’s real estate brokerage industry.
On the one hand, it can be seen thatthe wastage level gradually
increases with the increase ofthe substitution fraction o. MLS
can share part of list- ing information among firms, reducing
the difference of listing resources among different firms to
some extent. This means that when the match is not met by
the first firm, the probability of being met by other firms is
alsoreduced, that is, o. decreases. At the same time, the use of
MLS means that listings and buyers can come from dif-ferent
firms, and both will get benefit once a transactionis made. It is
similar to the transformation from competi- tive inventory
ordering to centralized inventory ordering(Netessine & Rudi,
2003), which leads to the reductionof labor investment. This is
consistent with Allen et al.’s (2021) study, which indicated that
a co-listing strategy is associated with a higher probability of
sale, that is, effi-ciency improvement.
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On the other hand, it can be seen that the optimal
employee size in asymmetric competition is significantly
larger than that in symmetric competition. When there
are giants in the industry, the labor wastage phenomenon
is more serious. Larger firms have a higher substitution
rate than smaller firms because of their reputation and
influence. As mentioned by Yavas (2001) and Zumpano
et al. (1993), real estate brokerage firms compete mainly
on non-price competition and large firms have no more
advantages in unit costs than small firms. Thus, large
firms have a stronger incentive to hire more employees
to compete for more market share. In this case, not only
the wastage of human resources is more serious, but also
the development of other small firms in the industry will
be difficult. It may eventually lead to the occurrence of
monopoly. The application of the MLS system can make
the competition between firms more balanced.

Conclusions

Many people have found employment in China's real estate
broking sector, which has grown fast in the last 20 years,
particularly in major cities like Beijing. The purpose of this
article is to examine the real estate broking sector in China and
its resource waste, with the hope of providing some
explanations. The industry's efficiency loss is shown by labour
resource wastage. This paper examines labour resource wastage
by looking at the optimal employee size (OES) decisions made
by real estate broking firms from the opportunity cost
standpoint. Most previous research has focused on industry
efficiency loss and labour resource wastage. Decisions made by
real estate broking businesses will be based on minimising
predicted expenses. These costs might be either under-sized
owing to a lack of personnel or over-sized due to redundant
staff. Models for the ideal number of employees for a single
company and for many companies operating in a competitive
environment are developed, respectively. A measure of firm-to-
firm competitiveness is the substitution fraction. We next
examine the effect factors of the model's solutions using an
iterative approach. According to the concept, the company's
strong profit margin attracts more workers than are really need.
Put simply, there is a real occurrence of labour resource
wasting. The real estate broking industry's labour resource loss
may be attributed, in part, to asymmetric competition, an
increase in market participants, and demand variations,
according to a number of scenarios examined using the game
model. The present condition of real estate broking in Beijing is
then examined using this city as an example. The paper presents
an overview of the Beijing real estate broking industry based on
real data and information. It then uses the model's results to
explain the factors of labour resource wastage, which are high
profits, a volatile market, a complicated market environment,
and fierce competition. The findings are validated by the case
study.

310


http://www.ijerst.com/

Int. J. Engg. Res. & Sci. & Tech. 2024

=" International Journal of Engineering Research and Science & Technology

_

of the theorical analysis. Finally, from the three aspects involved in the
proposed model: under-size marginal cost, over-size marginal cost, and
substitution fraction, we dis-cuss the policy suggestions to reduce labor
resources wast- age in China’s real estate brokerage industry and
promote the steady development of the industry, which could be
considered as a reference for other cities in the similar situation.

This study has several limitations. One limitation is that the
determination of related parameters in actual is difficult, which
indicates that the guiding value of this pa- per to a theoretical level.
Another limitation is that the setting of scenario analysis is relatively
simple. We only consider the asymmetric and symmetric competition
situ- ation. Future research could consider more complicated scenarios
such as whether or not there is a monopoly in the market and compare
the results under various scenar- ios. Moreover, empirical research
based on sufficient datais also a valuable direction in the future.
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