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Abstract

High-tech zones emerged as a way to manage, design and promote local high-technology entrepreneurship.
Extant theories have elaborated the underlying mechanism of high-tech zones from Industries Cluster
Perspective, Transaction Cost Theory and Social Capital Theory. However, these analyses are mainly conducted
under the developed markets where institutional environment is comparatively perfect. While high-tech zones
are now increasingly a popular adoption in transition economy, limited literature has investigated the
characteristics of high-tech zones under such economy. In this paper, we studied how institutional imperfection,
mainly characterized as government intervention, exerts an adverse impact on the performance of high-tech
zones. Using the data of Chinese National High-tech Zones from 2006-2007, the empirical results support our
hypotheses that government intervention influences the performance of high-tech zones through the degree of
duplicate constructions and the quality of in-zone industrial configuration.

Keywords: Institutional environment, Government intervention, Transitional economy
1. Introduction

High-tech zones firstly caught scholars’ attention when Silicon Valley in United States, Tsukuba high-tech zones
in Japan and et al. demonstrate their excellent capability in facilitating knowledge transfer and promoting
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high-tech entrepreneurship. The concept of high-tech zones derived in 1950s and its main aim is to promote
high-tech entrepreneurship by providing a technical, logistical, administrative and financial infrastructure to
assist new ventures to gain a toehold in the increasingly competitive markets (Lai and Shyu, 2005). Extant
theories mainly elaborated the underlying mechanism of high-tech zones from Social Capital Theory (Saxenian,
2001), Transaction Cost Theory and Industries Cluster Perspective (Kenney and Burg, 1999, B.Harrison, 1992).
However, such analyses are mainly conducted under the developed markets where institutional environment is
comparatively complete and perfect. While nowadays high-tech zones are now increasingly a popular adoption
in transition economy, it is crucial to recognize the previous negligible question that the performance
determinants of high-tech zones vary a lot across different countries such as government policy, legal rules,
capital market conditions and factor costs (Porter, 1990). In this paper, we aim to fill such gaps by examining
how institutional environment imperfection, characterized mainly as government intervention here, exerts an
adverse influence on the performance of high-tech zones in transition economies. We focused our research on
Chinese High-tech zones since China provides a rich research context as its transition from a planned economy
characterized as rigorous government control to a market economy which publicize free competition. Such a
research context enables us to investigate thoroughly under what mechanisms the imperfections of institutional
environment influence the performance of high-tech zones.

In China, instead of being a spontaneous assemblage, high-tech zones are often established as a policy
instruments aimed at promoting regional research-based industrial and innovative activities and usually obtains
considerable resource sponsor from regional government. Therefore, as a particular product of the special
administration and taxation systems in China, the performance of high-tech zones is more than an integrated
function of social capital and industry cluster perspective. To understand the arbitrariness, complexity and
volatility manifested in the development pattern of Chinese high-tech zones, we have to reveal the influence of
government intervention to gain a more comprehensive picture about high-tech zones. By investigating the
behavior of regional government, we suggested government intervention mainly influences the performance of
high-tech zones through two mechanisms, one is the duplicate constructions and the other is the in-zone
industrial configuration. Using the Chinese National High-tech Zones data in 2006 and 2007, we empirically test
our hypothesis and the result supports a negative relationship between the regional GDP level and the degree of
duplicate constructions and further a negative relationship between the degree of duplicate constructions and the
performance of high-tech zones. The empirical result also supports the second mechanism that the pressure to
attract investment for high-tech zones is negatively related to the quality of in-zone industrial configuration,
which is positively related to the performance of the high-tech zones.

2. Discussions and Hypothesis
2.1 Promotion Tournament, Duplicate Construction and Performance Implication

Chinese regional governments play an important role in stimulating the dramatic economic growth by allocating
a large proportion of attention to regional economic development. Such motivations originate from the current
“promotion tournament system” (Zhou, 2007), which refers to China’s current political promotion system
emphasizing regional economic performance. Such a concept implies the competitions for economic
achievement among regional government officials are as fierce as tournaments. Under such promotion system,
we suggested that, induced by the promotion rewards and pressed by the peer performance, regional
governments who suffer from low GDP level have strong incentives to fake the economic performance by
building more high-tech zones since the number of high-tech zones is an indicator of local economic
performance and such projects temporarily alleviate local employment pressure. However, such unscrupulous
decisions motivated by political interest will leads to the duplicate constructions of high-tech zones in local areas.
We develop the following model to clarify our proposition.

Assuming the central government’s decision represents the social optimization and the central government t is in
charge of n regional governments. The regional government i decides the number of high-tech zones (holding
size the same) built in the local area asg (i=12--;n). Then for the central government the sum of the number of
regional high-tech zones isG=2g;. Suppose v is the economic return brought by one high-tech zone and the
value of v is obviously related to the sum number G, then the function of vis v=uG) and according to the law
of diminishing marginal utility the functionv=y(G) satisfies the following condition:

ov v

<0

— <0
oG, oG’

In this model, the decision for regional government is to choose an optimal number of high-tech zones to
maximize the regional economic performance. Suppose the up-font development cost to build a high-tech zone
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is ¢, then the profit function should be:
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The F.O.C condition of the above equation is:
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The F.O.C condition implies that increasing the number of high-tech zones exerts two contradictory influences.
The positive side, represented by WG), implies that a new high-tech zone can create additional economic value.
The negative side, represented by g; -v<0, however, indicates that a new high-tech zone deceases the economic
value engendered by established high-tech zones due to competitions. Therefore the optimization condition
should appear when marginal utility equals to marginal cost. Since every regional government holds the

systematic position with each other, then because

2

o m;
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we can come out with the following result:

2
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The above equation indicates that the optimization number of high-tech zones for the particular regional
government i is decreasing as other regional governments increase their numbers of high-tech zones. The Nash
Equilibrium for all* play*ers will then beg =(g1,---, g gn). At this point, the sum of the number of regional
high-tech zones is g =Yg -

Under the existing promotion tournament system, regional governments choose the number of high-tech zones
based on their own interest instead of the social welfare maximization. Therefore we can compare G* with GO
(the optimization number) to test whether the promotion tournament will lead to the duplicate construction of
high-tech zones.

G* is calculated by adding each F.O.C condition together and the result is as the following:
%

G+ Sy = e ey
n

GO, the sum of regional high-tech zones chosen to maximize social welfare is on the other hand calculated
through the following equation and its F.O.C condition is calculated to be equation (2).

m(é;.X[GV(G) - Gc] V(GO) + Gov'(GO) =c )

By comparing equation (1) and equation (2), we can easily come out with the resultc? < G*.
Therefore, based on the above reasoning, we propose our hypothesis as following:

Hypothesis la: There exists a negative relationship between regional GDP level and the degree of duplicate
constructions in local high-tech zones.

Duplicate constructions of high-tech zones in certain area will usually lead to over-competition for capital,
human talent and government’s favorable policy, which impair the efficiency of resource allocation and further
adversely influence the performance of high-tech zones. In addition, once the high-tech zone is established, it
should be kept as a certification for political achievement and doesn’t have access to exit. With limited resources
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and constrained survival requirement, the duplicate construction of high-tech zones will be accompanied with
under-exploitation of high-tech zones and considerable idle resources, which leads to a higher investment cost
and is detrimental to the performance of local high-tech zones. Therefore, based on the above reasoning, we
propose our hypothesis as following:

Hypothesis 1b: There exists a negative relationship between the degree of duplicate constructions in local
high-tech zones and their performance.

2.2 Pressure to Attract Investments, Quality of Industrial Configuration and Performance Implication

While the duplicate construction of high-tech zones generally represent the ex ante government intervention to
local high-tech zones, the pressure to attract sufficient investment to keep the operation of over-crowded
high-tech zones confronted by regional government often leads to the ex post government intervention to local
high-tech zones. While the duplicate construction of high-tech zones already results in an over-supply of such
productions with high sunk cost, the pressures to attract investment for the established high-tech zones
undoubtedly change into the fierce competition for attracting outside investments among regional governments.
Since government officials out of their own interest often pay more attention to short-term economic
performance, especially the period they are/were in charge, the pursuit for the quality of investment may be
overwhelmed by the pursuit of the quantity. Such a myopia behavior will lead to an ignorance of industry
relatedness which impedes the formation of industry agglomeration in the zone and a lack of long-term
development plan which emphasizes the sustainability of the high-tech zones’ performance. We also use a
dynamic model to elaborate how the pressure to attract investment will influence the quality of in-zone industrial
configuration.

Assuming there are two regional governments, A and B. The high-tech zones in their area both have room for
new enterprises due to the duplicate construction. Suppose there is a firm X, whose position is neither in
accordance with high-tech zone A nor with high-tech zone B. Now the firm X wants to enter either of the
high-tech zones. The entrant of firm X will bring a regional government two kinds of benefits. On the one hand,
the entrant of firm A will increase the local taxation income by contributing a lot to the tax. On the other hand,
the entrant of firm A will also bring employment opportunity and better utilize the resources invested to the
high-tech zone. For regional government A and B, due to the loan pressure, the per unit cost for unexploited land
and other fixed resource is C. During the negotiation process, regional governments possess the right to
authorize certain degree of favorable policy, captured by Y, 3T+G=Y,% >0 The favorable policy, on the other
word, equals to a cost of regional government.

Based on the above assumptions, we can conclude the reaction function for both A and B since they are
systematic. Here we choose B as an example to develop its reaction function. Obviously the firm X will make
the decision by comparing the favorable policy each regional government gives. If the firm X chooses to enter in
the high-tech zones in A, then A gains7+G-C-Y | If the firm X chooses to enter in high-tech zones in B, then A
gains - C . Therefore, if A gives a favorable policy Y, as7 +G>Y 20 based on game theory, B will absolutely
gives a slightly attractive favorable policy Y, to gain 7+G-C—-Yb instead of lost C. This process will not
stop until A gives a favorable policy as Y« =7 +C Therefore we can get the reaction function for B as following:

Y, +¢, 0<Ya<T+G
¥, =4 ¥, Y,=T+G
<Y, Y, =T+G

Since A and B are in systematic
positions, the reaction function for A is:

Yb+g, 0<Yb<T+G
Y, = Yb, Yb=T+G
<Yb’ Yb=T+G

The Nash Equilibrium is the intersection of the reaction function for A and B, which is¥, =Ya =T+G. According
to such results, when regional governments are confronted with the pressure to attract investment for the
high-tech zones in its area, the profit brought by the firm will induce the regional governments to bid for a lower
price and hence causes vicious competition for investments, not even to mention the careful selection for
industry relatedness, resource synergy and long-term scheme for in-zone industrial configuration. Therefore, we
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propose our hypothesis as following:

Hypothesis 2a: There exists a negative relationship between the level of pressure to attract investment and the
quality of in-zone industrial configuration.

The low-quality of in-zone industrial configuration will adversely influence the performance of high-tech zones
through the following mechanisms. Firstly, under the pressure to attract investment, the regional government
often rushes to the quantity of collection while neglecting the factor endowment variation embedded in different
firms. Such myopia behaviors usually results in competitive relationship among in-zone firms rather than
complementary relationship which is supposed to form. Secondly, the ignorance of industrial relatedness can
make the high-tech zone a simple collection of numbers of firms without engendering the synergistic effect from
firm interdependencies. What’s more, those firms which involve high pollution or on the edge of their life cycle
will heavily constrain the future development of the high-tech zones. Therefore, we propose our hypothesis as
following:

Hypothesis 2b: There exists a positive relationship between the quality of in-zone industrial configuration and
the performance of high-tech zones.

3. Procedures for Collecting Data
3.1 Data Selection and Sample

We choose the high-tech zones in China as our research object. From 2006, Chinese Commerce Department
began to record the data of high-tech zones. In this paper we choose all recorded high-tech zones in 2006 and
2007 to conduct our empirical test. Excluding those observations which lack the data in some key variables, we
finally get a sample of 106 high-tech zones, 53 in 2006 and 53 in 2007.

3.2 Dependent Variable

The dependent variable in this paper includes the degree of duplicate construction of high-tech zones, the quality
of in-zone industrial configuration and the performance of high-tech zones.

The degree of duplicate construction of high-tech zones (Duplicate) is measured as the number of high-tech
zones in the same province. This data can be acquired through looking up the website www.cadz.org.cn which
descries related information about high-tech zones in China.

The quality of in-zone industrial configuration (Configure) is measured as the degree of industry agglomeration.
In this paper we borrow the way to measure such indexes from Zhang and Zhang (2005), Wang and Yang (2008)
and obtain required information by looking up the official website of every high-tech zones. The accurate
measurement of this variable i mdusm= 3 P where Pi refers to the ratio of output value of dominant industries and
output value of all industries. =

We adopt an integrative method to measure the performance of high-tech zones (Perform), including a number of
indicators related to social performance and economic performance. The measurement of social performance is
comprised of the number of employees, chemistry oxygen demand (COD), pollution level, the number of patents,
and the ratio of the zone’s GDP and the province’s GDP. The measurement of economic performance is
comprised of the overall industrial output value, taxation income, the number of foreign investment, the number
of export and import and the number of high-tech firms in the zone.

3.2.1 Independent Variable

The GDP level (GDP) is measured as the provincial GDP in that year and such information is acquired from Sino
Fin Database developed by Chinese Center of Economic Research (CCER). The time pressure to attract
investments for high-tech zones (Taxrate) is reflected by the final tax reduction offered by regional government.
Therefore we use the efficient tax rate as an indicator for this independent variable.

3.2.2 Control Variables

We set two series control variables for the two set of hypothesis. In the model to test the government
intervention’s influence on the characteristics of high-tech zones performance, we use the indicators for
economic performance, which includes the fiscal revenue (Revenue) and deficit rate (Deficit), indicators for
environmental condition, which includes the city road traffic mileage (Traffic), the price of electricity (Electric)
and the marketization index (Marindex) and location (location) as control variables. In the model to test the
influence of high-tech zones’ characteristics to the performance, we use capacity of electric power supply (Infra),
the number of in-zone personnel training institutions (Human), the stock of capital allocated to support
technological development (Innovate), the quality of managerial service (Service), the location (location) and
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scale (scale) as control variables.
3.3 Models

The first model which tests hypothesis 1a and hypothesis 2a and the second model which tests hypothesis2b and
hypothesis 2b is an OLS regression as following.

Model 1:

Duplicate (Configure) = o + p1* GDP (Taxrate) + 2* Revenue + B3* Deficit + f4* Traffic + f5* Electric + f6*
Marindex + B7* location +

Model 2:

Perform = a + B1* duplicate (configure) + f2* Infra + B3* Human + p4* Innovate + B5* Service + 6* Location
+ B7* Scale + p

4. Results

The correlation matrixes of the variables in the first model and the second model are presented as following in
the table 1 and table 2.

Insert Table 1- here
Insert Table 2- here

The results for regression are presented in Table 3 and Table 4. As is shown in table 3, the coefficient of GDP is
significantly negative, therefore supporting the negative relationship between regional GDP level and the degree
of duplicate constructions predicted in hypothesisl a. As is shown in table 4, the coefficient of duplicate is
significantly negative, which is supportive of hypothesis 1b. Therefore, the first mechanism proposed to
influence the performance of high-tech zones is empirically supported: confronting the fierce competition,
regional governments which suffer from a low regional GDP level have more incentives to devote to duplicate
constructions of high-tech zones to fake their economic achievement. Such political-driven motivation will, on
the other hand, be detrimental to the performance of local high-tech zones due to over-competition.

Insert Table 3- here
Insert Table 4- here

In addition, the second mechanism is also empirically supported. As is shown in table 3, the coefficient of
Taxrate is significantly positive, which implies a negative relationship between the time pressure confronted by
the regional government and the quality of in-zone industrial configuration since the Taxrate indicates less
favorable policy as tax reduction and the larger time pressure it is, the lower the Taxrate will be. Therefore, the
positive coefficient is supportive of the negative relationship as expected in hypothesis 2a. As is shown in table 4,
the coefficient of configure is significantly positive, which implies there exists a positive relationship between
the quality of in-zone industrial configuration and the performance of high-tech zones as predicted in hypothesis
2b. Therefore the second mechanism proposed in this paper is also empirically supported: the time pressure
confronted by regional government to attract investment for established high-tech zones induces the regional
government to concentrate on the quantity of investment rather than the quality, therefore causing a deteriorating
quality of in-zone industrial configuration, which threatens the performance of high-tech zones by weakening the
synergistic effect.

5. Conclusions and Implications

This paper discusses how the institutional environment affects the performance of high-tech zones under
institution imperfection. Specifically, based on Institutional Economics and Game Theory, we build a model to
analyze how government intervention affects the performance of high-tech zones, in which government
intervention leads to a high degree of duplicate constructions of high-tech zones and a low quality of in-zone
industrial configuration which further impair the performance of local high-tech zones due to over-competition.

Existing researches about high-tech zones mainly tried to elaborate the superiority of high-tech zones as its
proficiency in promoting knowledge transfer and facilitating high-tech entrepreneurship. However, when the
form of high-tech zone is transferred from developed countries to transition economy, how the institutional
imperfection influences the performance of high-tech zones remains an unnoticed field. This paper contributes to
the research about high-tech zones by integrating Institutional Theory and Game Theory into the analysis and
provides practical implication for both regional government and enterprises in high-tech zones.

However, our research also suffers from some limitations. One important limitation is that we only use data from
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2006 to 2007. Two years is quite a short time and the conclusion hence may be questioned of its consistency and
continuity. However, based on our knowledge, there is no particular policy change or regulation amendment
regarding high-tech zones in both 2006 and 2007, therefore we have the confidence that the data in 2006-2007 is
representative of the general time periods in the development of Chinese high-tech zones. Also, it would be
interesting for future researches to collect data spanning longer period and check whether there are disparities in
conclusions. Another important limitation is that we only collect data in Chinese context and thus making the
conclusion suffers from the question of generalizability. While china is a good example of transitional economy,
it is reasonable to argue that other transitional economies differ from China according to their own tradition,
culture and law system. Therefore great caution is required when the conclusion is applied to other contexts.
However, future researches may conduct cross-context comparative studies to testify the validity of the
conclusions in other contexts.
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Table 1. Correlation of variables in the first model

Duplicate GDP Configure | Taxrate | Revenue Deficit Traffic | Electric | Marindex | District
Duplicate 1.000
-0.698%**
GDP 1.000
(0.000)
0.291 -0.028
Configure 1.000
0.055) | (0.856)
-0.088 -0.146 0.894**
Taxrate 1.000
0.568) | (0.344) | (0.000)
0.599** 0.968** 0.256* -0.335*
Revenue 1.000
(0.000) | (0.000) | (0.044) | (0.014)
-0.537** | -0.831%** -0.064 0.150 -0.802%*
Deficit 1.000
0.000) | (0.000) | (0.647) | (0.285) | (0.000)
0.013 -0.198 0.163 -0.173 -0.237 0.291
Traffic 1.000
0.093) | (0.197) | (0.291) | (0.263) | (0.122) | (0.055)
0.600** 0.449%* 0.177 -0.253 0.383* -0.457** | -0.028
Electric 1.000
0.000) | (0.002) | (0.251) | (0.097) | (0.010) | (0.002) | (0.856)
0.705** 0.778** 0.195* -0.314% | 0.684** | -0.656** | -0.146 | 0.416**
Marindex 1.000
0.000) | (0.000) | (0.031) | (0.022) | (0.000) | (0.000) | (0.344) | (0.005)
0.452%* 0.638** 0.141 -0.213 0.603** | -0.778** | -0.088 | 0.430** 0.575%**
District 1.000
0.001) | (0.000) | (0.314) | (0.126) | (0.000) | (0.000) | (0.568) | (0.004) | (0.000)
Table 2. Correlation of variables in the second model
Perform | Duplicate | Configure Infra Human | Innovate | Service | Location | Scale
Perform 1.000
-0.134%*
Duplicat 1.000
uplicate (0.005)
0.534%%* 0.291
Confi 1.000
O 0.005) | (0.055)
0.456* 0.550%%* 0.199
Infi 1.000
T 0.043) | (0.000) | (0.154)
0.343%%* 0.245 0.266 0.395%%*
H 1.000
YA 0.000) | (0.277) | (0.054) | (0.003)
Innovate 0.298 0.358%*%* 0.130 0.519%* | 0.556%** 1,000
0.417) (0.008) (0.352) (0.000) | (0.000) ’
Service 0.212 -0.123 -0.249 0.246 0.077 0.076 1.000
(0.632) (0.380) (0.072) (0.076) | (0.581) (0.589) '
Location 0.371 0.050 -0.241 0.450%* | 0.421** | 0.363** 0.022 1,000
(0.323) (0.724) (0.082) (0.001) | (0.002) (0.007) | (0.878) ’
Scale 0.654%%* 0.424%*%* -0.173 0.652%* | (0.288* | 0.632%* 0.214 0.219 1,000
(0.000) (0.002) (0.216) (0.000) | (0.036) (0.000) | (0.123) | (0.115) ’

Published by Canadian Center of Science and Education

119



www.ccsenet.org/ijbm

International Journal of Business and Management

Vol. 7, No. 4; February 2012

Table 3. Regression result for the first model

Table 4. Regression Result for the second model

120

duplicate configure
Constant -40.581%* 1.202%%*
(-0.192) (9.157)
-33.540%*
GDP (-2.040)
3.488%*
Taxrate (1.467)
Reverue 50.485% 0.008
(-1.288) (0.921)
. -12.255 0.002
Deficit (-0.814) (0.187)
9.334 -0.003
Traffic (0.882) (-0.356)
Electric 73.072%%% -0.014
(2.809) (-0.670)
. 9.335 0.008*
Marindex (1.419) (1.768)
o -0.145 -0.005
District (0.011) (:0457)
N 106 106
F-value 11317 73.501
Adjusted R* 0.627 0.922
performance
Constant 3.132%* 2.594%%
(4.267) (4.620)
. 2.381%
duplicate (-1342)
*%
configure 3.216
(3.784)
Infra -0.321* 0.176
(-0.034) (0.389)
Human 0.456 0.567
(0.236) (0.230)
Innovate 0.323%* 0.391%*
(2.012) (2.326)
Service 1219 -0.180
(0.139) (-0.242)
Location 0.032 0.054
(0.374) (0.257)
Scale 0.390%** 0.413%%*
(4.254) (4.419)
N 106 106
F-value 12.436 12.324
Adjusted R? 0.622 0.488
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