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Abstract: In China, corruption by government officials in the field of real estate has increased at
an unprecedented pace, which poses a huge threat to social sustainability. To date, scholars have
primarily focused on the macroscopic determinant factors of corruption such as state intervention
and economic competition; however, much less is known about the microscopic determinant factor
of corruption. In this study, we use an analytical model to evaluate how individual characteristics
of government officials involved in corruption cases influence and predict the scale of corruption
in these cases. Based on data collected from 135 cases, the results show that age is not a key factor
that affects the severity of real estate corruption; however, characteristics associated with amounts of
power and levels of involvement in corruption significantly affect the severity of real estate corruption.
Therefore, we propose the following countermeasures: (1) take into account the micro determinants
of real estate corruption, (2) focus supervision on officials in charge of departments, key position
managers, and top leaders, (3) reform the governance of each phase of real estate development and
governmental involvement, and (4) enhance auditing during officials’ tenures and limit the possibility
of promoting officials who have participated in corruption.

Keywords: urban governance; corruption; social sustainability; China

1. Introduction

China’s real estate market emerged in the late 1980s and had a rapid development during the
1990s. In the long run, real estate becomes one of the critical components of the pillar industries of
China, although till now, it is not yet a mature market environment. China’s real estate market has been
supported by a relatively stable political environment and speedy economic growth; the growth of the
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real estate market has, in turn, promoted the continued growth of the economy and has strengthened
political stability (“Stability” (‘weihu wending’ in Chinese), is a highly political terminology, which
stems from the top-down political structure in China. “Political stability” indicates a predictable
political environment with little social unrest, which often times have positive influences on economic
growth) [1]. Estimates indicate that gross investment in China increased by 23.7% in 16 years (from
¥498.405 billion in 2000 to ¥9597.885 billion in 2015), contributing 4.97–13.93% toward GDP during this
period (Figure 1). Chinese real estate investment approximates 15.14–17.08% of fixed-asset investment.
The significant expansion of scope in the real estate market lied in that real estate is a special asset on
behalf of both a consumption and investment good [2]. Thus, the demand for real estate, especially
housing, continues to augment over time if China’s economic growth remains at a high speed.
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However, corruption is endemic in the industry of Chinese real estate, and the quantity of major
corruption cases has gone steadily up over the past several decades. According to the report of Legal
Evening news [3], there were 12 cases related to real estate corruption in 2008, accounting for 31.5% of
all cases. These cases involved ¥340 million in corrupt activities. Between 2009 and 2010, there were
30 corruption cases that related to land acquisition and construction. These cases involved startling
amount of money, which totaled ¥60 million, with the minimum case involving ¥580,000 and the
average case exceeding ¥8.7 million. A rough estimate indicates that developers utilized 20% of the
housing sales to bribe officials (¥8.26 trillion), and approximately 10% of China’s GDP was lost to real
estate corruption [4].

In recent years, real estate corruption has caused great concern to both the media and the public.
Cases related to real estate corruption now appear with a high frequency, with some officials being
caught shortly after a project has launched. The growth in extravagant profits for developers and the
increase in corrupt officials are closely related, as government officials hold significant authority in the
real estate development process. Therefore, real estate is a field that has a high prevalence of corruption.
After the 18th National Congress of the Communist Party of China (NCCPC), the new leadership
of the Central Committee identified cracking down on corruption as the hot issue for reform and
disseminated new thoughts, ideas, and requirements of good governance in the anti-corruption battle.
President Xi has noted the importance of standing firm in the face of increasingly serious corruption.
The Commission for Central Discipline Inspection (CCDI) completed its nationwide investigation
into corruption (Figure 2) and found instances of corruption in 28 provinces. On 16 July 2014, when
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the CCDI began its second round of investigations into corruption, Wang Qishan, a member of the
Standing Committee of the Political Bureau of the CPC Central Committee and the lead of the Central
Inspection Group, emphasized the need to oversee fields related to mineral resources, land leasing,
real estate development, engineering, public funds, and special fund management. These events
indicate that the Chinese government has increased its emphasis on eliminating real estate corruption
and has accelerated institution-building to deter corrupt officials.
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Since its formation in the 1990s, China’s real estate market has been a major factor in China’s
rapid economic growth. In accordance with the law regulating, urban land belongs to the central
government. During economic reform, there has been a gradual transfer of property rights both
from higher state sectors to lower government agencies and from government agencies to businesses,
private groups, families, or individuals. Owing to China’s special land ownership arrangement,
the government wields immense power in this transfer process [5]. This reassignment of property
rights provided opportunities for corrupt government officials to seek bribes because these officials
have the right to determine who controls property, who shares land-related income, and who assigns
property ownership.

Due to reforms in the real estate system discussed above, local governments in practice control all
allocations of available land for development, and the process of land allocation is deemed to be a main
venue for corruption [6]. In 1988, the government began offering long-term leases of urban land, which
is called land-use rights. Developers have to pay the lease fee in full at the start of the lease period;
these lease fees constitute a major source of revenue for local governments. Real estate development
occurs in many phases, providing multiple points for government officials to extract bribes. There
is insufficient supervision and restrictions on the power held by local officials in key positions that
oversee project planning, financing, and approval, allowing for corrupt officials to leverage their power
for personal gains.

Since 2007, at least 20 senior government officials have been linked to real estate corruption;
these officials include the former deputy mayor of Hangzhou, the former municipal party secretary of
Qingdao, the former municipal party secretary of Shanghai, the former deputy governor of Anhui
province, the former deputy mayor of Beijing, and the former head of the Land Resources Bureau of
Liaoning Fushun city. These officials all used their positions to benefit others and accept bribes during
land transfers, project contracting, engineering and construction, urban planning, and municipal
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construction. Undoubtedly, corruption in real estate has become a grave social issue and one of the
major challenges to effective governance in China. Although the CPC and the government have taken
actions to restrain corruption committed by government officials, the bribery scandals appear to be
prevalent in the field of real estate [4].

As China’s economic reforms move forward, real estate corruption becomes more serious with
huge amount of money and senior officials involved, which poses a huge threat to social sustainability
(Social sustainability is a broad term in the current literature, which incorporates dimensions of social
equity, social cohesion, diversity, democracy and governance, etc.) since real estate corruption could
lead to weak institutions and injustice and stifle sustained economic growth, especially in the Chinese
context. Therefore, it is necessary to explore the factors that shape real estate corruption. In view
of the related studies, two questions are addressed in the present study. First, what are common
characteristics of corrupt government officials? Second, how do these characteristics affect the severity
of corruption, particularly the amount of money involved on a case by case basis? The primary purpose
of this research is to identify the impact of individual characteristics on the severity of real estate
corruption. To do this, we analyze data related to corruption collected from legal indictments of corrupt
officials, prosecution records, and media articles and conduct a quantitative study on individual
characteristics of corrupt government officials. Thus, the nature and the factors that influence real
estate corruption can be better understood. This created an opportunity to recognize and study
anti-corruption, an issue closely related to social sustainability, yet left largely unexplored in literature.
In response to this issue, the evidence we present will be useful for researchers, policymakers, and
anti-corruption professionals who have a mind to improve the measures of China’s anti-corruption
and promote long-term social sustainability.

The following are the main contents of the research. Section 2 reviews some relative literature.
Section 3 discusses data and variables, and Section 4 conducts descriptive statistics. Section 5 introduces
the model used to calculate the impact of individual characteristics on the severity of real estate
corruption. Section 6 presents the findings. Section 7 discusses our conclusions and the implications of
this study on policy.

2. Literature Review

Corruption goes off the normal duties of a public role, entangles with pecuniary or status gains,
and breaches the official ethics of public service [7,8]. Many scholars, including Myrdal [9], Rosenn [10],
Tanzi [11] and La Porta et al. [12], hypothesized that bureaucrats intentionally make trouble for market
transaction, often referred to as red tape, to extract bribes. Additionally, Bertrand et al. [13] argued that
such profits are transited through intermediaries. However, only a limited amount of research has
examined corruption in real estate. Dodson et al. [14] studied corruption during land development
in Australia and found that this phenomenon is common. Murray and Frijters [15] showed that
well-connected landowners benefit most from rezoning, and that billions of dollars of economic rent are
regularly transmitted from the public to these landowners who have close relationship with government
officials. Koumpias et al. [16] analyzed corruption in zoning in Greece and Spain, the result of this
study implicated that most of corruption scandals correlate with city development and construction
projects. Corruption has recently been explored in the literature regrading sustainability in a sense that
it could potentially affect the three dimensions of sustainable development. Some existing literature
has discussed real estate corruption in China, focusing on the overall phenomenon of corruption,
factors that lead to corruption and countermeasures to combat corruption. For example, Zhang [4,17]
and Mu [18] considered real estate to be high prevalence area of corruption, which is reflected as
power-for-money deals. Liu [19], Tan [20] and Zhang [21,22] thought that the lack of free market
and the high concentration of official power are the mainspring of corruption. Then, Zheng [23] and
Tan [24] proposed to create a well-functioning market and an effective official accountability to prevent
government officials from abuse power for personal gains.



Sustainability 2019, 11, 3351 5 of 17

The factors that lead to corruption are both numerous and complex. Some scholars argued that
individuals would engage in corruption when an opportunity to embezzle public funds coincided with
their discretionary power [25–28]. Aidt [29] further found that corruption was very likely to occur when
individuals hold power and this power can be abused under given conditions. Denin [30] demonstrated
that the collusion between high-rank officials and developers leads to greater amounts of corruption.
Le et al. [31] found that corruption with large sums of money was closely related to officials’ leadership
and rank. Also, some research showed that level of position increases corruption [32–35], whereas Ren
and Du [36] and Kotera et al. [37] concluded that positions with centralized authority (as opposed to
a system where power is delegated to multiple people) was the key factor that influences corruption
with government officials. Liu [19] indicated that the lack of a free land transaction market creates
space for government officials to seek rent and private gain through power. Deng et al. [38] suggested
that officials might commit corrupt crimes after the age of 59 because it was probable for them to use
their power for personal proceeds before the official retirement age. Wang et al. [3] made a bivariate
analysis of the gender, age, rank, education, as well as amount of money involved in cases for officials
convicted of corruption, revealed that the power levels and behavior features have obvious impact on
corruption amount. Bernardino et al. [39] analyze the determinants of urban political corruption in
local governments found that higher salaries and more transparency are connected with less corruption.
Daniel et al. [40] further recommended that anti-corruption investigation is more effective when top
officials are targeted. Although studies are gradually incorporating officials’ characteristics related to
corruption [41–47], case study analyses on corrupt officials remain very limited.

The topic of corruption has increasingly attracted the attention of academic scholars, yet there
is still a lack of literature on how individual characteristics associated with government officials
affect their corrupt behavior. Therefore, our goal is to analyze these characteristics in an attempt to
provide explanations for corruption; we hope that this will assist in combating corruption in real estate.
In this study, based on factual analysis and quantitative reasoning, we attempt to identify individual
characteristics of government officials that have been prosecuted for corruption to explain the factors
that influence real estate corruption. Furthermore, we call for values-based controls over government
officials. As Bourgon [48] noted, public administrations required not only sturdy institutions and
legislation but also accountability, citizenship, and government credibility.

3. Data and Variables

Performing quantitative studies on corruption is challenging due to inaccessibility of clear, reliable,
and consistent data. We obtained data for this study through content analyses of news articles
and press releases, which analyze term frequency of the text content and extracts the most frequent
meaningful words that can be used to describe real estate corruption. The main key words used for
collecting data are ‘real estate corruption’, ‘corrupt officials’, ‘professional misconduct’, ‘public power
corruption’, ‘embezzle money’, ‘guilty of corruption’, ‘bribe-taking of civil servants’, ‘unlawful act
of real estate management’ and ‘rent-seeking in real estate’. These news articles and press releases
cover cases that were investigated and prosecuted from 2013 to 2015, including 127 cases disclosed
by the supervisory department of the CCDI, 55 cases disclosed by the leadership team in the central
government on controlling prominent issues in the field of engineering and construction, 68 cases
disclosed by Housing Policy Online and the Procuratorial Daily, and more than 100 cases disclosed by
procuratorates, discipline commissions, and supervisory departments at all levels. After evaluating
the completeness of narration and representativeness of content available for each case, we finally
selected 135 cases to serve as the basis for this study. Information on these cases was available
because the occurrence of an unexpected event; additionally, information available for these cases is
relatively complete because they attracted considerable attention from the general public. For reasons
discussed in previous sections of this paper, we collected details including the age, power, and level
of involvement for government officials in these corruption cases (Table 1). The measurement scale
of the involvement indicates the frequency of government officials’ involvement to corruption: from
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1 = seldom to 5 = quite often. Based on the data drawn from content analysis, we use such criteria to
measure the frequency as 1 = seldom (0-1 time), less = 2 (2 times), occasionally = 3 (3 times), often = 4
(4 times), quite often = (above 4 times).

Table 1. Variables in the econometric model.

Name of Variable Definition of Variable

Amount of Money Involved in
Corruption Cases

Sum Amount of money involved in a corruption case

Sum2

Amount of money involved in corruption cases,
as divided into five levels: below 500,000 = 1,
510,000–1 million = 2, 1.01 million–5 million = 3,
5.01 million–10 million = 4, above 10 million = 5

Age

Age Age of the government official at the time the
corrupt act was committed

Age2

Age of the government official at the time the
corrupt act was committed, as divided into five
levels: below 45 = 1, 46–50 = 2, 51–55 = 3,
56–60 = 4, above 60 = 5

Power, Location& Time

Tiers

City where corruption took place occurred, as
divided into five levels: fifth-tier city = 1,
fourth-tier city = 2, third-tier city = 3, second-tier
city = 4, first-tier city = 5

Location

The five administrative levels of the
governmental unit for the government official
that participated in corruption: township = 1,
county = 2, municipality = 3, province = 4,
central ministries = 5

Position

The five position levels within the governmental
unit for the government official that participated
in corruption: clerk = 1, department head = 2,
director = 3, deputy = 4, top leader = 5

Level of Involvement

Year
The number of years between when the corrupt
act was committed to when the act was
investigated and prosecuted.

Year2

The number of years between when the corrupt
act was committed to when the act was
investigated and prosecuted, as divided into the
following five levels: 1–3 years = 1, 4–5 years = 2,
6–8 years = 3, 9–10 years = 4, above 10 years = 5

Land

The five levels of involvement in the land transfer
process: seldom involve = 1, less involve = 2,
occasionally involve = 3, often involve = 4, quite
often involve = 5

Project The five levels of involvement in project
contracting: the same as above

Plan The five levels of involvement in plan design:
the same as above

Construction The five levels of involvement in engineering
construction: the same as above

Sale The five levels of involvement in real estate sales:
the same as above

Notes: Tiers designations are based on the Chinese city grading list published by CBN weekly on 25 April 2016.
Position: designations are based on levels described in the Civil Servant Law of the People’s Republic of China.
Level of involvement refers to Document No. 22 (2010).
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We have included 12 explanatory variables in this study. Additionally, there are two dependent
variables that represent the total amount of money involved in each case (Sum and Sum2). We have
included discrete variables for the age of a government official at the time when corrupt acts were
committed (Age), the number of years between corrupt acts being committed and when they were
prosecuted (Year), and for the total financial amount associated with each case of corruption (Sum);
all other variables are categorical variables, because their metrics all have definite orders or levels.
The values of these categorical variables range from 1 to 5, with 1 referring to the lowest level and 5
referring to the highest level.

Age is captured both as a discrete variable (Age, for the age of the official) and as a categorical
variable (Age2). Age2 is divided into five levels: below 45, 46–50, 51–55, 56–60, and above 60.

Tiers reflect the economic development of the area where the corruption occurred. Cities are
divided into five levels based on the CBN weekly Magazine’s April 2016 rankings. The lowest ranking
represents fifth-tier cities, and the highest ranking represents first-tier cities.

Location reflects the level of the governmental unit where the corruption took place. Governments
have been divided into five levels for this study: townships, counties, municipalities, provinces, and
ministries within the central government.

Position is measured by the government official’s status within the governmental leadership
hierarchy and reflects the corrupt official’s authority to issue orders and execute decisions. Data for the
variable Leadership is divided into five levels: clerk, department head, director, deputy, and top leader.

Two variables are used to capture the time span between when the corrupt act occurred to when
the corrupt act was investigated and prosecuted. One discrete variable represents this time in years
(Year), and the other categorical variable captures its data in groups of years (Year2). The variable
Year2 is divided into five levels: 1–3 years, 4–5 years, 6–8 years, 9–10 years, and above 10 years.

The dataset also includes variables to indicate when the corrupt acts occurred during the real
estate development process. Variables that measure when corruption occurred represent land transfers
(Land), plan design (Plan), project contracting (Project), construction (Construction) and real estate
sales (Sale). Values for this variable represent the level of involvement by corrupt officials. These five
levels include ‘seldom involve’, ‘less involve’, ‘occasionally involve’, ‘often involve’, and ‘quite often
involve’, reflecting that the scale is ‘weak- to strong’.

The two dependent variables, Sum and Sum by category (Sum2), reflect the amount of money
involved in corruption cases. The variable Sum is a discrete variable and represents the actual value of the
money related to corrupt officials. For Sum2, we divided the amounts of money associated with each case
into five levels reflecting the severity of real estate corruption. The levels include ‘slightly severe’ (below
¥500,000), ‘moderately severe’ (¥510,000–¥1 million), ‘significantly severe’ (¥1.01 million–¥5 million),
‘quite severe’ (¥5.01 million–¥10 million), and ‘fiercely severe’ above (¥10 million).

4. Descriptive Statistics

Table 2 contains descriptions of the 12 explanatory variables used in our analysis, and Table 3
shows a breakdown of cases as they relate to different characteristics associated with government
officials and the average value of categorized money (Sum2) involved. Table 4 shows the percentage
of cases associated with the stage and level of involvement for each corruption case and the average
amounts of money involved in these cases.

From Table 3, it can be seen that the average value of Sum2 is relatively high in second-tier (3.56)
and third-tier cities (3.58). A majority of corruption cases involve government officials at the municipal
(45.6%) and provincial levels (26.8%); this is likely because these levels of government manage major
real estate projects. A majority of cases relate to officials at “clerk” (50.2%) and “department head”
(32.6%) levels (i.e., bureau level or county levels) who appear to be inclined to intervene and take specific
responsibility for real estate operation and management and thus seek benefits that constitute corruption.
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Table 2. Descriptive statistics about the explanatory variables.

Variable Average
Value

Standard
Deviation

Minimum
Value

Maximum
Value T-Verification

Age Age 50.81 6.429 37 62 95.595 ***
Age2 2.51 1.218 1 5 27.232 ***

Location, Position,
and latent period

Tiers 3.29 1.372 1 5 28.109 ***
Location 3.37 0.876 2 5 46.916 ***
Position 1.95 1.301 1 5 20.703 ***

Involvement
behavior

Year 8.02 3.455 1 20 40.507 ***
Year2 3.43 1.087 1 5 28.164 ***
Land 2.85 1.933 1 5 19.756 ***

Project 1.71 1.295 1 5 17.983 ***
Plan 1.86 1.487 1 5 15.305 ***

Construction 3.49 1.686 1 5 22. 252 ***
Sale 1.93 1.654 1 5 18.431 ***

Note: *** indicates significance at 1%.

Table 3. Detailed statistics on the percentage of cases and mean values by categorization level of the
variables associated with Tiers-Location and Position-related characteristics.

Categorization
Level of

Variables

Tiers Location Position

% of Cases Sum2 Average
Value % of Cases Sum2 Average

Value % of Cases Sum2 Average
Value

Level 1 12.7 3.47 1.2 3.35 50.2 3.40
Level 2 20.3 3.45 13.3 3.71 32.6 3.50
Level 3 21.1 3.58 45.6 3.34 1.7 3.95
Level 4 22.3 3.56 26.8 3.15 3.8 3.28
Level 5 23.6 3.28 13.1 3.56 10.7 3.58
Overall 100 — 100 — 100 —

Table 4. Detailed statistics on the percentage of cases and mean values by categorization level of the
variables during different phases in the real estate development process.

Categorization
Level of

Variables

Land Project Plan Construction Sale

% of
Cases

Sum2
Average

Value

% of
Cases

Sum2
Average

Value

% of
Cases

Sum2
Average

Value

% of
Cases

Sum2
Average

Value

% of
Cases

Sum2
Average

Value

Level 1 2.40 3.13 3.20 3.12 1.30 2.62 4.10 2.55 2.80 2.50
Level 2 2.61 3.22 4.20 3.15 1.60 2.65 4.80 3.52 4.10 2.76
Level 3 3.50 4.04 24.40 4.45 4.10 3.81 8.00 3.68 10.2 3.30
Level 4 41.80 4.22 30.50 4.72 36.4 4.52 27.00 4.15 37.4 3.43
Level 5 49.69 4.69 37.70 4.77 56.60 4.68 56.10 4.47 45.5 3.69
Overall 100 — 100 — 100 — 100 — 100 —

From Table 2, it can be seen that officials commit corrupt activities mainly during the land transfer
phase (2.85) and the construction phase (3.49), and from Table 4, we find that when participating in
corruption, officials often serve in “quite often involve” roles.

Among the 135 cases reviewed in this study, the ages of corrupt officials ranged from 37 to 62 years
old, with an average age of 50.81 years old. As shown in Figure 3, there are clusters of ages for officials
involved in corruption between the 46–50 and 55–60 age ranges. According to the system of public
service of China, the normal promotion of civil servant from a clerk to a leading role of the department
at least takes 25 years, and provisional regulations on civil servants regulate that male staffs retire at age
60 and female staffs retire at age 55. Therefore, these two age ranges can be described in different ways:
the first range represents the “promotion age” of the official, referring to the best period for career;
the second range represents the “pre-retirement age” of the officials, referring to the period shortly
before retirement. Corruption during this period prior to retirement is referred to as the “59-year old
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phenomenon”, and it reflects officials attempting to secure personal benefits prior to retiring. Therefore,
it appears that age has an impact on criminal behavior [49]. As shown in Figure 4, the longest period
between corrupt acts and being prosecuted for corrupt acts is 20 years, with the average delay being
8.02 years. The amount of money involved in 135 cases ranged from hundreds of thousand yuan to
hundreds of million yuan, with the average per case being ¥6.997 million.
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5. Model

For this study, we use both continuous and ordinal explanatory variables to explain the impact
factors of real estate corruption. Therefore, we have utilized two models, multiple regressions, and
an ordered probit regression for mutual validation to ensure the robustness of our results. Firstly,
a multiple regression model can combine continuous predictors and categorical predictors with their
interaction terms, to synchronously estimate the mixed effect of those parameters on the outcome.
Secondly, the ordered probit model has broader applicability to evaluate the ordinal nature of a target
variable, besides discerning statistically significant relationships between independent variables and
a dependent variable, it also identifies unequal deviations between ordinal classes in the dependent
variable [50]. Additionally, it also requires smaller samples when compared to unordered response
models [51].

We define the basic model of the multiple regressions as follows:

LnSum = β1 + β2xi + ε, (1)

where LnSum denotes the natural logarithmic operator of the severity of real estate corruption, xi is the
explanatory variable which includes characteristics like age, power, and involvement in corruption,
and ε represents random error.

To resolve potential problems associated with collinearity between explanatory variables, we first
used a ridge regression to analyze and discern the function and relationship between paired explanatory
variables. Next, we used a robust stepwise regression to examine the collinearity of variables through
the variance inflation factor (VIF) using the characteristics of Age and Power, involvement in different



Sustainability 2019, 11, 3351 10 of 17

phases of the real estate process, and the delay period between corrupt acts being committed and
being caught as the four groups of test variables. We found that Land and Year2, have the statistically
significant impact on LnSum (p < 0.01), and R2 of the multiple regression model is relatively small
(Table 5). We then utilized an ordered probit model to identify the functional mechanisms for each
individual characteristic variable on real estate corruption.

Table 5. Estimation of multiple regression.

Coefficient t-Statistic p Value

Age 0.001 3.763 0.0825
Age2 0.006 3.872 0.0656
Tiers −0.054 −4.255 0.0513

Location −0.032 −4.168 0.0445
Position 0.011 3.823 0.0393

Year 0.022 4.191 0.0427
Year2 0.098 5.007 0.0051
Land 1.783 5.125 0.0012

Project −0.089 −3.346 0.0767
Plan 0.017 2.599 0.0408

Construction 0.012 2.712 0.0394
Sale −0.033 −2.894 0.0442
R2 0.226 0.227

Adj R2 0.225 0.226
F-test 110.089 106.313

N 135 135

A multivariate probit model of dependent variables or alternatives can be generally expressed
as [52]:

y∗i = βixi + ei, i = 1, . . . , n (2)

defines an unobserved variable (level of corruption severity) representing the latent utility
(or propensity) for considering alternative,

xi is a vector of observed characteristics determining choice alternative i, contains the variable
that is assumed to affect the severity of corruption.

βi represents a vector of unknown coefficients to be estimated, and
ei represents a vector of error terms that are normally distributed with zero mean and

constant variance.
i represents the ith case.
The variance covariance matrix of the error term is given as follows:

∑
=


1 · · · ρ1n
...

. . .
...

ρn1 . . . ρnn

 (3)

where ρ is a measure of the correlation among the latent utilities.
In the probit model, it is assumed that y∗i is related to the observable ordinal variable yi as follows:

yi =



1, if y∗i ≤ c1

2, if c1 < y∗i ≤ c2

3, if c2 < y∗i ≤ c3

4, if c3 < y∗i ≤ c4

5, if c4 < y∗i ≤ c5

(4)
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c1,2,3,4,5 indicates the thresholds or cut-points to be projected for each level. As explained in [53],
the equation for the probabilities of yi = 1, 2, 3, 4, 5 will be:

P
(
y∗i = j

)
= F

(
c j − xiβi

)
− F

(
c j−1 − xiβi

)
(5)

where j takes a value 1 to 5, F
(
c j − xiβi

)
and F

(
c j−1 − xiβi

)
means the operator of cumulative distribution

function for the standard normal. c j and c j−1 denote the lower threshold and the upper threshold for
the corruption severity scale j, respectively.

Estimation of these probabilities allows a better grasping of the relative of the explanatory
variables. For instance, some factors may be more possible to cut down the probability of the severity
of real estate corruption, while others may be more effective at increasing the severity of real estate
corruption. To keep all the probabilities being positive, the threshold values must meet the restriction
c1 < . . . < c j < . . . < c j−1. A positive value of βi indicates that an increase in xi will obviously generate
the increase of the probabilities of the highest ordered corruption severity scales, and vice versa.
However, it is not clear what effect a positive or negative βi will bring forth on the probabilities of the
intermediate scales. Because of this, Washington et al. [54] suggest computing the marginal effects
for each scale. The marginal effect or partial change which can uncover the effects of the explanatory
variables on the probability of five different scales of corruption severity individually. For estimation,
the corresponding marginal effect is:

P
(
y∗i = j

)
∂xi

=
[
F
(
c j − xiβi

)
β− F

(
c j−1 − xiβi

)]
βi (6)

We used STATA software to run the ordered probit regression model, and the results are listed
in Table 6. Then, we calculated the predicted probability of the level of the severity of real estate
corruption based on the Prvalue function of STATA software. When making such a prediction, we took
the average value for non-given explanatory variables. The predicted probability estimates are shown
in Table 7.

Table 6. Regression results of the ordered probit model.

Dependent Variable: Sum2 Represents the Scale of Severity of Real Estate Corruption

Explanatory Variable/Index Variable Average Value Coefficient Standard Error Z p Value

Age2 2.51 0.016 0.079 0.20 0.795
Age2 = 2 — 0.559 0.338 1.70 0.093 *

Tiers 3.29 −0.025 0.065 −0.42 0.688
Location 3.37 −0.021 0.119 −0.18 0.867

Location = 3 — −0.799 0.472 0.175 0.062 *
Location = 4 — −0.966 0.475 −2.01 0.035 **

Position 1.95 0.112 0.071 1.52 0.171 *
Year2 = 5 3.43 0.233 0.092 2.47 0.015 **

— 1.461 0.758 1.86 0.057 *
Land = 4 — 2.85 0.937 3.09 0.004 **
Land = 5 — 0.678 0.235 2.69 0.008 **

Plan 1.86 0.059 0.061 1.06 0.271
Project 1.71 −0.047 0.068 −0.74 0.439

Construction 3.49 0.051 0.535 0.67 0.431
Construction = 5 — −1.409 0.688 −2.02 0.045 **

Sale 1.93 −0.015 0.057 −0.23 0.797
Sale = 5 — 1.776 0.647 2.59 0.012 **

Pseudo R2 0.0487 Prob > chi2 0.0321
Infinite log likelihood −196.1309 Observed value 135

Note: * and ** stand for significance at 10% and 5%, respectively; we only list the index variables with significance
above 10%.
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Table 7. Prediction probability of the severity scale of real estate corruption involved in a case.

Explanatory
Variable/Index Variable

1 2 3 4 5

(Slightly Severe) (Moderately Severe) (Significantly Severe) (Quite Severe) (Fiercely Severe)

Reference 0.06 0.12 0.41 0.16 0.25
Age2
Tiers

Tires = 3 0.05 0.06 0.37 0.25 0.26
Tiers = 4 0.05 0.05 0.37 0.26 0.27
Location
Position

Position = 1 0.05 0.14 0.43 0.15 0.23
Position = 3 0.04 0.10 0.40 0.17 0.29
Position = 4 0.03 0.07 0.39 0.17 0.34
Position = 5 0.03 0.07 0.34 0.19 0.37

Year2
Year2 = 1 0.07 0.09 0.42 0.17 0.26
Year2 = 2 0.05 0.07 0.43 0.18 0.27
Year2 = 3 0.04 0.06 0.44 0.18 0.28
Year2 = 4 0.03 0.06 0.44 0.18 0.29
Year2 = 5 0.03 0.07 0.35 0.17 0.38

Land
Land = 4 0.02 0. 04 0.16 0.31 0.47
Land = 5 0.01 0.02 0.17 0.32 0.48

Plan
Plan = 4 0.03 0.11 0.17 0.32 0.37
Plan = 5 0.03 0.08 0.23 0.25 0.41
Project

Project = 3 0.05 0.13 0.15 0.26 0.41
Project = 4 0.04 0.11 0.15 0.27 0.43
Project = 5 0.02 0.09 0.16 0.28 0.45

Construction
Construction = 4 0.06 0.11 0.16 0.24 0.43
Construction = 5 0.05 0.05 0.18 0.27 0.45

Sale
Sale = 3 0.07 0.11 0.15 0.32 0.35
Sale = 4 0.06 0.08 0.16 0.33 0.37
Sale = 5 0.02 0.05 0.17 0.34 0.44

Note: we only list the predictive value with significant change compared to the reference value.

6. Results

According to Tables 6 and 7, we present the following findings.
First, a change in age does not produce a significant change in the scale of severity of real estate

corruption; therefore, age is not the impact factor of real estate corruption.
Second, the variables associated with power do impact the scale of severity of real estate corruption.

On one side, the results indicate that second-tier and third-tier cities play an important role in the
severity of real estate corruption, the prediction probability of “quite severe” and “fiercely severe”
related to the former is 0.51 (0.25 + 0.26); and that related to the latter is 0.53 (0.26 + 0.27), they are
10% and 12% higher than the reference value of 0.41 (0.16 + 0.25), respectively. On the other side,
the probability that a corruption case for the top official within a governmental unit (Position = 5)
will lead to “fiercely severe” (0.37), which is 12 percentage points higher than the reference value
(0.25), whereas the probability of “slightly severe” and “moderately severe” for the same type of
governmental leader decreases from 0.18 (0.06 + 0.12) to 0.10 (0.03 + 0.07).

Third, the longer latent periods lead to greater severity of real estate corruption. As the length of
the delay between committing and being prosecuted for corruption increases, the scale of severity of
real estate corruption also increases. For example, when comparing cases with a delay period between
1 to 3 years (Year2 = 1) with those of greater than 10 years (Year2 = 5), we find that the probability of
“slightly severe” and “moderately severe” decreases from the reference value of 0.16 (0.07 + 0.0.09)
to 0.10 (0.03 + 0.07), whereas the probability of "quite severe" and "fiercely severe" increases from
0.43(0.17 + 0.26) to 0.55 (0.17 + 0.38).
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Fourth, the level of involvement for government officials and the probability of severity scale of
real estate corruption are positively correlated; that is, the more involved an official is in corruption,
the greater the severity of real estate corruption. when there is clear evidence that government officials
were involved in the land transfer phase (Land = 5), the probability of “quite severe” and “fiercely
severe” increases to 0.80 (0.32 + 0.48), which is 39 percentage points higher than the reference value
of 0.41 (0.25 + 0.16 = 0.41); and when government officials quite often involve in the phase of Plan
(Plan = 5), the probability of “fiercely severe” (0.41) is higher than the reference value (0.25). Similarly,
when government officials enlarge their involvement in the phase of Project, Construction and Sale,
the severity scale of real estate corruption all turns higher.

7. Conclusions and Policy Implications

7.1. Conclusions

Combating corruption is a vital policy goal of governments around the world. To reach this
goal, it is essential to get to know the influence factors of corruption better. So far, scholars have
primarily paid attention to the macro-level influence factors of corruption, such as state intervention
and economic competition. Much less is known about the characteristics of individual officials and
how these characteristics affect the size and scale of corruption across China. In this research, we utilize
analytical techniques to assess the micro-level factors of individual characteristics such as age and
power to shed light on how these characteristics affect corruption. The conclusions are as follows.

Age is not a key factor that affects the severity of real estate corruption. However, as shown in
Figure 3, corruption cases most frequently occur for government officials between the ages of 46–50
and 55–60.

The characteristics associated with the inauguration place of government officials do correlate to
the severity of real estate corruption. That is, second-tier and third-tier cities are at the risk of high
corruption, which implicate transitional process and the rapid urban growth of such Chinese cities
may enable corrupt behaviors. Furthermore, government officials in high positions of power within
each government level appear to be related to severe corruption; this finding is particularly true for the
top leaders of governmental units.

It shows that there has been a lag between corruption being committed and being caught, which
have a significant influence on the scale of corruption severity. This indicates that there may be a problem
with promoting officials who have participated in corrupt acts in real estate, which in turn greatly
increases the occurrence of major cases of real estate corruption.

The corrupt government officials are likely to involve in each phase of real estate development,
and obviously, the depth of their involvement acts on the scale of corruption severity. Most of all,
the phase of land transfer seems to become a hotbed of corruption.

7.2. Policy Implications

The research gives an empirical analysis on the micro-level data collected from the 135 cases,
aiming to figure out how the individual characteristics associated with government officials will affect
the real estate corruption. Further analysis is needed to derive feasible anti-corruption measures, which
has potential to promote better institutions and social cohesion, and ultimately, social sustainability.
but anyway, the findings of this study offer some policy recommendations.

First, a more effective anti-corruption policy may not only consider macro determinants of corruption
but also take into account the micro determinants such as the power structure, assignment and tenure
of government officials. In our findings, inauguration place, position, latent period, and involvement
behavior associated with government officials all correlate with real estate corruption. As such, there is
need to complement the statutory and institutional reforms with well-packaged and well-focused
program to sway the officials away from stepping in corruption. In line with Heineman [55], the best way
to handle corruption is forestalling it by prevention means rather than reactive means of rooting it out.
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Second, supervision should increasingly focus its efforts on monitoring officials in charge of
departments, officials with oversight authority over key parts of the real estate development process,
and governmental heads. These officials are particularly influential in affecting each phase of the real
estate development process. Therefore, these officials are able to leverage their power, and the lack
of effective governmental oversight to incite bribes [56]. A complete range of supervision activities,
such as proactive tightening procedures, judicial examination and punitive discouragement should
be carefully probed, together with better protection for whistleblowers’ lawful rights and interests.
It follows that controlling corruption is not a one-off theme because it requires continuant vigilance
and lasting commitment [57].

Third, it is necessary to reform the governance of each phase of real estate development and
governmental involvement. The current multi-tier, multi-step approval procedure for real estate
development provides numerous opportunities for graft [58,59], especially in the phase of China land
transfer, the situation can be viewed as similar to that “applicant must have each of several parts of an
application approved; but each approval procedure is independent of the others.” [26], which reflects
one of the inherent flaws of the fragmented and sequential bureaucracy. Hence, the government
should remove unnecessary administrative approvals and reduce unnecessary points of intervention
by governmental agencies through structural and institutional reform. By doing so, opportunities for
graft could be limited; a more efficient, service-oriented, and transparent government could be formed.

Fourth, the government should increase and enhance audits throughout the tenure of government
officials to prevent promoting officials who have participated in corruption. Exposing inappropriate
behavior through regular audits may have a chilling effect on current or future corruption, force the
audited organizations to reform their management and oversight, and reduce the lag period between
when corrupt acts are committed and when they are discovered. The severity scale of real estate
corruption increases as leaders rise in rank; this thereby breeds collective corruption, it means that
administrative petty corruption walks together with grand political corruption and a vicious circle of
systemic corruption will take shape in their interaction [60]. In addition, it is worthwhile to consider
applying the ‘four-eyes principle’ to high-rank officials, which reduces the risk of severe corruption by
jointly decision-making by at least two persons [59]. Also, better ethical training should be carried
out in different levels of government, especially for officials in high-rank. When appointing and
promoting officials, the Chinese government must avoid tolerating mistakes and corruption due to
political achievements. By preventing the promotion of corrupt officials to positions of greater power,
the government can lower the probability of expanding corruption to different jurisdictions and
different levels of government.

There are limitations to this study that point out potential directions for future improvement.
First, data used in our research was collected from press releases and media articles rather than from
an official comprehensive database; therefore, the scope of the data is confined to information released to
the public. A larger dataset could provide greater detail in future analyses. Precisely, the independent
variables related to individual characteristics in this study are very limited, for future research it would
be better to mention what kinds of individual characteristics for government officials who commit real
estate corruption, such as personality, value, work ethic. Additionally, this research only reflects real
estate corruption that has been discovered and punished; for every case that is discovered, there may
be many more that have not been discovered. The potential presence of unreported or undiscovered
crimes not accounted for in official crime statistics could lead to sampling bias. Therefore, a greater
number of cases are needed to validate the robustness of the results in this study, and future case
studies could include many additional cases that can stand up to rigorous analysis to frame preventive
mechanisms and to hold back corruption. If given deeper perceptions into micro-level details for
determinant of corruption, additional related doubts could be explained away. For example, it shows
that there has been a lag between corruption being committed and being caught; is this because
government officials are skillful, or because people just didn’t care as much in the past? And, it would
be very interesting to see a comparison between the rank of a government official and latency periods.
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Are higher-ranking government officials able to hide cases better? Nevertheless, we believe that
our research represents a contribution to understanding the individual determinants of the severity
of corruption and suggests organizational measures to improve anti-corruption campaigns. It also
represents a suitable starting point and basis for future studies in this field.
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