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Abstract: We examine how the policies of Chinese regional governments affect the investment loca-
tion decisions of firms. Using a dataset compiled from the reports on the investment decisions of
498 listed Chinese companies headquartered in the provinces of Guangdong, Jiangsu, Shanghai,
and Zhejiang, we estimate discrete choice models of the investment decisions of these firms. The
variables of interest relate to government policies, but we also control for both market and firm
characteristics. The provision of superior communications infrastructure leads to an increased prob-
ability of investment, as does a lower proportion of state-owned enterprises and a lower burden of
regional government administrative expenses. We quantify potential changes in the probability of
attracting investment by calculating the average marginal effects over a range of values of the vari-
ables of interest. Our extraction of primary data on firms directly from their annual reports allows
us to address a gap in the literature with respect to the influence of regional government policies on
investment decisions during a historical period (2000-2010) when inter-regional investment was
particularly important as it saw a move to the decentralisation of decision making to regional gov-
ernment level. Our results provide useful guidance as to how local governments can best attract
investment, namely by focusing on improving communications infrastructure, reducing govern-
ment ownership of the means of production, and reducing administrative burden. Although there
is currently a renewed focus on central government control, these findings remain relevant and can
contribute to the ongoing debate concerning the optimal balance between centralisation and decen-
tralisation.
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1. Introduction

An important factor in the economic development of China has been the attraction
of foreign direct investment (Chen et al. 1995; Su and Liu 2016). The relocation to China
of manufacturing from the developed economies of North America and Europe has been
driven by lower labour costs and by the favourable policies of the Chinese government.
However, this development has not been even, with the Eastern provinces surging ahead
of the rest of China (Wan et al. 2007; Wang and Zhang 2016).

Since the turn of the century, the Chinese government has made the development of
the Central, Western and Northern provinces more of a priority (Huang et al. 2010; West-
ern Development Strategy 2012), and these regions are now, in their turn, experiencing
development driven by investment from firms in Eastern China. To some extent, this can
be seen as market-driven in processes such as those outlined in the early economic theory
of industrial relocation (Ethier 1982; Krugman 1991), but policies such as the provision of
infrastructure, subsidies, and tax breaks are also important (Owens and Sarte 2002; Dev-
ereux et al. 2007). In the light of fiscal decentralisation, regional governments in China can
choose their own policies to attract investment (Hehui et al. 2005). Our main purpose in
this study is to examine the extent to which regional government policy choices have been
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effective in influencing the investment decisions of Chinese firms and, if such policies have
been effective, which of them has had a significant impact. Naturally, both firm-specific
characteristics and market factors are important determinants of investment decisions,
and we appropriately control for these.

Using data over the period 2000-2010 on the investment decisions of 498 listed Chi-
nese companies headquartered in the provinces of Guangdong, Jiangsu, Shanghai, and
Zhejiang, we investigate the factors that drive their investment decisions in other Chinese
provinces. The dataset we use is unique and cannot be easily extended. The period from
2000 to 2010 in China holds significant economic and policy implications for examining
the effect of regional government policies on industrial transference. This period saw the
decentralisation of decision making to regional governments and shifts in broader na-
tional economic strategy. China’s economic policy has undergone various changes and
shifts over time (Garnaut et al. 2018). Historically, China’s industrial policy has been
highly centralised, with the central government playing a dominant role in setting priori-
ties, providing funding and resources, and directing investments in key industries. How-
ever, beginning in the 1990s and accelerating in the early 2000s, there was a notable trend
towards the decentralisation of industrial policy to regional governments, with local offi-
cials gaining greater autonomy in decision making and implementation (Zhang et al.
2019).

One notable example of this trend was the development of the “Going Out” policy,
launched in 1999, which encouraged Chinese firms to invest in overseas markets and al-
lowed local governments to take a more active role in promoting international trade and
investment (Yeh and Wharton 2016). Another example was the establishment of special
economic zones (SEZs) and other regional development strategies that aimed to attract
foreign investment, build infrastructure, and promote economic growth in specific regions
of the country (Zeng 2011).

The decentralisation of economic decision-making and industrial policies to regional
governments was a prominent feature of China’s economic reforms during the early part
of this century. Regional governments were granted more autonomy in formulating and
implementing policies to promote economic development within their respective regions.
This resulted in regional governments playing a crucial role in shaping industrial trans-
ference, particularly the relocation of industries from coastal areas to inland or western
regions of China. The development strategies and policies adopted by regional govern-
ments during this period varied significantly, leading to diverse outcomes in terms of in-
dustrial transference. Some regional governments implemented policies to attract and
promote industrial investment, while others focused on environmental protection, re-
source conservation, or social welfare. By examining the policy approaches and outcomes
of different regions during this period, researchers and policymakers can gain insights
into the factors that facilitated or hindered industrial transference in China and draw les-
sons for future policy formulation and implementation. Furthermore, the 2000-2010 pe-
riod witnessed the transformation of China’s economy from an export-oriented model to
a more domestically driven model. This shift in economic strategy also influenced the dy-
namics of industrial transference, as regional governments sought to balance economic
growth with environmental sustainability, resource conservation, and social welfare
goals.

We propose an empirical model based on a previous theory that has been used in
applications mainly at the supra-national level, but we apply it in a regional context. We
estimate how a change in the probability of a firm deciding to invest is affected by policy-
, market-, and firm-specific factors using our complete dataset. Then, to address the issue
of heterogeneity, we examine the predictions of the model in more detail, breaking down
the analysis at the levels of the investing provinces (Guangdong, Jiangsu, Shanghai, and
Zhejiang), the major provincial areas of China (West, North, Central and East), and indus-
try classification (labour-intensive, capital-intensive, technology-intensive, and service
sector firms).
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2. Methodology
2.1. Literature Review

There are three basic sets of elements that could drive the decision of a firm to invest
in a different location: first, those things that are related to the market; second, those things
which are specific to firms; and, finally, the ways in which government policies influence
the decisions of firms. Although the latter is the focus of our attention in this paper, the
first two must be controlled for in empirical work.

Table 1 sets out the three principal categories of factors that may influence a firm’s
investment decision with respect to location. The theory behind these factors is presented
in more detail in the review of the literature that follows, and the details of the variables
used are defined in the outline of the model (Equation (1)) below.

Krugman (1998a) noted that, until the 1990s, mainstream economics had paid very
little attention to the issue of spatial economics. The field was left largely to scholars of
geography. Interestingly, Harris (1954, p. 315), a geographer, said that “Geographers can
learn much from economists with their emphasis on wants and markets” before going on
to develop a theory of the market as the principal factor determining the location of in-
dustry. Harris (1954, pp. 321-22) defined the term market potential of a location to be the
sum of the size of markets accessible from that location divided by their distances from
that point. Market size could be proxied by data such as retail sales or regional products.
Distance can be thought of in terms of transport costs, which may or may not be directly
related to geographical distance.

Table 1. Drivers of a firm’s investment decision.

Category Measures

Infrastructure provision
o Tax burden
Government policies ) )
State-owned enterprise proportion

Administrative expenses

Labour cost
Land cost
Market-related factors
Export share

Market size

Size
Firm-specific characteristics Profitability

Capital structure

The location of industry has also been of interest to development economists. Focus-
ing on the modern industrial development of Asian economies, Akamatsu (1962) pro-
posed seven stages that these countries go through, from the very first stage, in which
local industry is stimulated by exchanging local products for those of the developed econ-
omies, through to the final stage, when a country attains the position of an advanced econ-
omy with the capability of exporting consumer goods to the West and of manufacturing
intermediate goods domestically. Kojima (1978) suggested that foreign direct investment
should take place based on comparative advantage, just as for trade in goods and services.
He distinguished between the Japanese and American models of foreign direct invest-
ment, arguing that American direct investment abroad tended to centre on industries in
which the USA had a comparative advantage when, in fact, it would be advantageous
both for the investing country and the host country were direct investment to be in those
industries in which the comparative advantage of the investing country was declining.
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For example, Japan has moved the assembly of vehicles to countries such as Taiwan and
Korea and, more recently, to China to take advantage of cheaper labour costs (Kojima
1978, p. 16).

In the 1990s, economists turned to the formal modelling of spatial processes in what
has been called the New Economic Geography (NEG). Krugman (1991) is generally taken
as the starting point of this approach. In his seminal paper, Krugman developed a formal
model in which a core—periphery pattern emerges endogenously in a national economy
through the interaction of economies of scale with transportation costs. Krugman (1998b)
provided a useful summary of the main features of the NEG approach, listing the main
factors that promote geographical agglomeration (centripetal factors) and those that op-
pose it (centrifugal factors). Market size, as in Harris (1954), is a centripetal factor, and so
too are thick labour markets and external economies. The centrifugal factors include im-
mobile factors, land rent, and external diseconomies. Krugman and Venables (1998)
shifted the analysis to the international level. In their model, as transport costs fall, an
international core-periphery develops, with the peripheral nations facing lower real in-
come. However, then, as transport costs fall further, real incomes in the periphery grow
at the expense of the core. This model fits well with recent experience across the regions
of China.

Based on the literature that focuses on market factors as important to investment de-
cisions, we can identify a potential set of variables: market size, including the potential of
the export market, and cost factors, such as labour and land. However, even faced with
precisely the same market conditions, different firms might make different decisions, most
especially over whether to undertake an investment or not, based on factors specific to the
firm, such as size, profitability, and level of debt.

In this paper, we consider only the behaviour of listed companies since very small
enterprises are unlikely to be involved in decisions concerning expansion outside the area
in which they are located. However, once past a certain threshold of firm size, there is a
lack of consensus in the literature as to the nature of the relationship between firm size
and industrial transference. In the context of a core—periphery model, Baldwin and Okubo
(2006) pointed out that the assumption of identical firms in much previous modelling led
to misleading conclusions. Allowing for firm heterogeneity, their model suggests that
more productive firms seek to move to the core, while the less productive move to the
periphery. This has an important implication for policy since subsidies to attract firms to
the peripheral areas may have the unintended consequence of reinforcing the behaviour
of the less productive firms. In practice, data on productivity are not available, so proxies
such as size and profitability must be relied on. Wagner (2011) found that amongst Ger-
man manufacturing enterprises, those that chose to expand their operation offshore were
larger and more productive, in addition to already having a larger share of exports in their
sales. Brouwer et al. (2004) proposed that a firm’'s likelihood of relocation decreases with
firm size and age but increases with the size of the potential market. However, in their
empirical work based on a survey of European companies employing more than 200
workers, only firms with more than 1500 employees or established for over 80 years
showed a decreased propensity to mobility.

In a perfect capital market, a firm’s decision to invest would not be dependent on its
financial structure (Modigliani and Miller 1958). However, the ability to fund expansion
might rely on a firm’s retained profits or debt level. A higher profitability or a lower level
of existing debt could well be associated with a greater propensity to invest in general and
to invest in other regions. Fazzari et al. (1988) considered differences in firm financing
patterns, finding that firms that have exhausted their internal funds are more sensitive in
their investment decisions to cash flows than mature high-dividend firms. This result is
robust over several different models of investment. Of relevance to our study is the claim
of Guariglia and Yang (2016) that Chinese financial markets are not especially efficient,
dominated as they are by state-owned banks. Using a large panel of Chinese listed firms
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from 1998 to 2014, they show that firms with a lower-than-optimal cash flow tend to un-
der-invest, and firms with a higher-than-optimal cash flow tend to over-invest.

While economic theory has rightly concentrated on market factors and, clearly, the
specific circumstances of a firm matter to its investment decisions, governments, both na-
tional and regional, often intervene in ways that amount to deliberate attempts to alter the
environment faced by firms with respect to both factor costs and transaction costs. From
the factor cost perspective, local governments can act to artificially reduce the prices of
labour, land, and capital using tax breaks and other incentives. From the transaction cost
perspective, governments may affect transaction costs through the supply of infrastruc-
ture and by improvements in administrative efficiency. Improvements in a region’s
transport infrastructure that reduce transport costs can help companies to exploit econo-
mies of scale and agglomeration economies. Improved communications infrastructure can
allow companies to access the most appropriate technologies to improve productivity.

Some more recent theoretical and empirical work has concentrated on how govern-
ment interventions affect investment decisions. Bjorvatn (2000) developed a formal model
that shows that a city may become caught in a poverty trap if its infrastructure fails to
keep pace with population growth so that congestion effects dominate. Becker and Fuest
(2010) acknowledged the importance of the provision of infrastructure but noted that it
interacts with competition between regional authorities in tax policy. In the case of the
European Union (EU), which is the subject of Becker and Fuest’s study, infrastructure is
co-financed by national governments and the EU, while national governments alone set
tax policies. This lack of coordination between infrastructure provision and taxation pol-
icy can reduce welfare. Carlsen et al. (2005) used Norwegian data to examine whether the
degree of mobility of firms affects the taxation decisions of local governments. Devereux
et al. (2007) considered the interaction between agglomeration effects and the subsidies
offered by local governments to attract industry. They studied the decision by multi-na-
tional and United Kingdom firms to set up new plants in the UK and, in contrast to some
earlier work (Devereux and Griffith 1998; Holmes 1998; Devereux and Griffith 2002), they
found only a small effect of subsidies and other incentives, with the agglomeration effects,
including market size, being the main driving force of the location of new plants. Martin
and Rogers (1995) developed a formal model of how the provision of public infrastructure
affects not only firm location decisions but also trade patterns and welfare. They defined
infrastructure very broadly to include not only transport and communications infrastruc-
ture but “any facility, good or institution provided by the state which facilitates the junc-
ture between production and consumption” (Martin and Rogers 1995, p. 336). Holl (2004)
specifically examined the effect of road transport infrastructure on new plant locations in
Portugal, finding that new road developments over the period 1980-1994 had significant
positive spillover effects for adjacent municipalities in terms of the establishment of new
manufacturing plants.

The main factors that come out of the literature on the role of government in attract-
ing investment from firms are that all types of infrastructure very likely matter, as does
any action that affects costs for the better, such as subsidies, or the worse, such as taxes,
regulatory compliance costs, and administrative burden.

There is a good deal of literature examining the drivers of firm investment decisions
in various contexts. We consider several papers representative of that literature that take
an approach similar to the one we propose here.

Head et al. (1999) and Cheng and Stough (2006) were both concerned with the loca-
tion decisions of Japanese manufacturing firms, the first in the USA and the second in
China, having to do with the choice of a state or province in which to locate. Head et al.
(1999) were interested in whether the promotional activities of US states, such as subsidies
and taxes, have an effect on the choices of the investment locations of Japanese firms. Con-
trolling for market size and labour costs, they found that if an individual state were to
stop its promotional policies unilaterally, then it would lose out to other states, but that
the impact of the promotional policies has little effect on the decisions of the Japanese
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firms since the policies of different states tend to cancel each other out. Cheng and Stough
(2006) studied the effects of market size, the costs of labour, land, and energy, infrastruc-
ture capacity, and policy incentives on the investment decisions of Japanese firms in
China. Their most interesting finding is that labour cost is positively associated with Jap-
anese investment, perhaps indicating that high labour cost is a signal of highly productive
labour.

Lv and Spigarelli (2016) and Quer et al. (2018) both examined the foreign direct in-
vestment decisions of Chinese firms in Europe, concerned themselves with the choice of
country in which to locate. The focus of Lv and Spigarelli (2016) is on Chinese firms in the
renewable energy sector. They find that greater political stability, weaker institutions, and
greater market size all act to increase the probability of investment, while higher levels of
human capital decrease the probability of investment. Quer et al. centres on the differences
in the behaviour of Chinese state-owned enterprises (SOEs) and non-SOEs. Their key find-
ing is that SOEs are more likely to choose to invest in counties with high political risk and
less likely to indulge in inertial behaviour (that is, stick to investing where they have in-
vested before) and mimetic behaviour (that is, less likely to copy the behaviour of similar
firms in making their location investment decisions).

Although the studies just mentioned all dealt with firms making foreign investments,
whether the investing firms under consideration are foreign or domestic is of no im-
portance for the modelling strategy. Our focus is on Chinese domestic firms, rather than
foreign firms, and their decisions to invest in provinces other than their home province.
In the absence of readily accessible data at the firm level, we have extracted primary data
on the firms under consideration directly from their annual reports. This allows us to ad-
dress a gap in the literature, specifically with respect to the influence of regional govern-
ment policies on investment decisions, but also controlling for the market and firm-spe-
cific characteristics discussed above. Under the policy of fiscal decentralisation (Hehui et
al. 2005), regional governments in China have a considerable degree of autonomy over
policies that might attract investment, such as taxes, subsidies, compliance costs, and the
provision of infrastructure.

2.2. Data

Researchers at the Nanjing University School of Economics, Shanghai Lixin Univer-
sity, and the University of Birmingham Business School have jointly worked on compiling
data on Chinese-listed companies based on their annual reports. At the micro level, these
data include information on the investment decisions and financial structure of individual
firms, as well as firm size. In addition to this firm-level data, at the macro level, infor-
mation on regional factor prices, infrastructure provision, taxation levels, exports, and lo-
cal market demand has been collected. Using this information, we can address the ques-
tion of what determines the decisions of firms to invest elsewhere in China to assess the
relative importance of government policies, market factors and firm-specific factors.

We have selected data on listed companies from Guangdong, Jiangsu, Shanghai, and
Zhejiang. These eastern coastal provinces are facing resource constraints and environmen-
tal challenges, which are causing firms located there to consider moving their production
base. The Chang Jiang Delta and Pearl River Delta regions have become the forefront of
this industrial transference; for example, the cities of Shenzhen, Dongguan, Foshan, and
Zhuhai have built more than twenty Industrial Transfer Parks (HKTDC 2014). In addition,
central government policy has encouraged the acceleration of both East to West and South
to North industrial transference.

The data cover 498 companies in total, with 175 firms based in Guangdong, 115 en-
terprises in Jiangsu, 78 in Shanghai, and 130 in Zhejiang. The sample is made up of large
enterprises and small and medium enterprises in the A-share market. It includes, amongst
others, firms in the food processing, machinery and equipment manufacturing, ferrous
metal, mineral products, and electrical machinery industries.
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The full dataset is available upon request from the corresponding author. The firm-
level data were extracted directly from the websites of the Shanghai Stock Exchange (Var-
ious Dates) (n.d.) and the Global Enterprise Library (Various Dates) (n.d.). The macro-
level data are from various issues of the China Industrial Statistical Yearbook available at the
website of the National Bureau of Statistics of China (Various Dates) (n.d.), as well as the
compilation of New China’s 60-Year Data available at the website of China Statistics Press
(Various Dates) (n.d.).

2.3. Model

An act of inter-regional investment is defined to include the setting up of a factory,
as well as a merger or acquisition or investment in equity, but explicitly excludes real
estate investment and investment in securities. Given the range of possible investment
activities and the inherent difficulties of measurement, we chose as our dependent varia-
ble a dummy indicating whether a company invests in a region in a given year or not. This
characteristic of the dependent variable, along with the combined time series and cross-
sectional nature of the data, suggests the use of a discrete choice model, such as probit or
logit.

Probit and logit models produce qualitatively similar results, the primary difference
being that the probit model assumes the error term follows the standard normal distribu-
tion, and the logit model assumes that the error term is distributed as a standard logistic
(Wooldridge 2013). The different assumptions mean that the estimated coefficients from
the two models will, of course, differ quantitatively, although their statistical significance
should be similar. It should be noted that the coefficients of neither model are directly
interpretable economically. To better understand the practical and substantive importance
of the effects of the statistically significant variables on the probability of a firm making
an investment decision, one can calculate the predicted probabilities at various representa-
tive values of the independent variables (Williams 2012).

The probit model takes the form of Equation (1), where @ is the standard normal
cumulative distribution function, while, for the logit model, @ is the logistic function.

P(INVjje = 1)
1)
= ®(ap + a16G0Vyy + B1MKT; + B21FRM i + & + & + & + Vjigee)

Table 2 sets out the variable definitions.

The dependent variable INVji: is 1 if company j in region i invests in region k at time
t and 0 otherwise. The probability of such an investment taking place is modelled as de-
pendent on three sets of factors. These sets of factors are as follows: (1) policy variables,
represented by the vector GOVi; (2) factors measuring the nature of the local market, rep-
resented by the vector MKTk; and (3) firm-specific factors, captured by the vector FRMji.
The elements of each of these vectors are proxies for the effects discussed in the literature
review.

The variables in GOV capture the policies of local government in receiving region k
at time . These variables are the focus of our study. We chose two different infrastructure
variables, one to represent transport infrastructure and one to represent communications
infrastructure, both of which we would expect to be positively associated with attracting
industrial relocation. INT is the highway network density (km of highway per km?of land
area), and INC is the log of the value of post and telecommunications infrastructure in
CNY bn. We consider three variables to measure the type of local government interven-
tions that may act as disincentives to investment. TAX represents regional user charges
and surcharges as a proportion of regional industrial output. SOE is the proportion of
enterprises that are state-owned; the higher this proportion, the fewer opportunities for
private investors. The final government variable is ADM, which is an index measuring the
administrative expenses of local government. This index, which is based on
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administrative expenditure as a fraction of the total expenditure, represents the efficiency
of local government. A higher value of this index represents a lower efficiency level.

The variables in MK Tk are chosen to describe the characteristics of each regional mar-
ket into which investment may be attracted. As market characteristics variables, we se-
lected labour costs, WGE, land costs, LND, trade openness, EXP, and a measure of local
market size, LMS.

WGE is simply the natural log of the regional average wage at time t. LND is the
natural log of the average cost of the land in the region. The cost of land is proxied by the
average house price in the region. A higher value of this variable represents a higher in-
vestment cost in the region. EXP is international exports from the region as a share of
regional GDP.

LMS is a measure of the potential of local market demand and is calculated, following
the discussion in the literature review of Harris (1954), as:

LMS = In Z GDP,d;} + GDP.d;} )
S#*r

where GDP:s is the gross domestic product of region s, GDP: is the gross domestic product
2 |area
of region r, drs is the distance between the two provinces, and d,.,. = 3 ’Tr is the in-
tra-province distance (with arear being the area of the province).
FRMi;it is made up of variables to control for the nature of the investing firms. The
enterprise characteristic variables were chosen to reflect the discussion in the literature.
They are company size, SZE, company profitability, ROA, and capital structure, CAP.

Table 2. Variable Definitions.

Name Definition

INV Dependent variable measuring industrial relocation; takes the value
ik : . Lo . . . .
" 1 if company j in region i invests in region k at time ¢; otherwise, 0.

Local government

GOV Each variable measured for region k at time .

Regional transport infrastructure, measured as regional road density

INT
N in km of highway/surface area of region (km/km?).

Regional telecommunications infrastructure, measured as the
INC natural log of the value of post and telecommunications
infrastructure (CNY billion).
Regional tax burden, measured as the ratio of local taxes and

TAx surcharges to the value of regional industrial output.
SOE The proportion of businesses in a region that are state-owned
enterprises.
ADM An index that measures the administrative expenses of the regional
government as a fraction of the total.
characlt\(/e[;rslziits MKT Each variable measured for region k at time t.
The natural log of the regional average wage as a measure of the cost
WGE
of labour.
LND The natural log of the price of an average commercial house, which
is a proxy for the cost of land.
EXP Exports from the region as a share of regional GDP.

LMS A measure of local market size to capture potential demand.
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LMS =In ;Z GDP,d;l + GDPSTd;rl}
SET

where GDPs is the gross domestic product of region s, GDPr is the
gross domestic product of region 1, drs is the distance between the

. 2 |arear . . . .
two provinces, and d,, = 3 / - ~ is the intra-province distance

(with arear being the province’s area).

Firm characteristics . S C
Each variable measured for firm j in region i at time ¢.

FRM
SZE Firm size, measured as the natural log of total assets.
ROA Return on assets, as a measure of profitability, defined as net
profit/total assets.
CAP Capital structure, measured as asset-to-liability ratio.
Categorical

(Dummy) variables

Location of the investing firms. 1: Guangdong. 2: Jiangsu. 3:
Shanghai. 4: Zhejiang.
Major provincial grouping receiving investment. 1: East. 2: North. 3:
Central. 4: West.
Major industry classifications. 1: Labour-intensive industries. 2:
INDYCLASS Capital-intensive industries. 3: Technology-intensive industries. 4:
Service industries.
YEAR Year of observation (2000-2010).

INVREG

MAJORREG

SZE is defined as the natural logarithm of the total value of assets. The level of prof-
itability, ROA, is measured conventionally as return on assets, specifically as the ratio of
gross profit to total assets. Capital structure, CAP, is defined as the ratio of total debt to
total assets.

To control for other unobserved factors, we added regional and industry dummy
variables to the model. INVREG is a categorical variable for the four investing provinces:
(1) Guangdong, (2) Jiangsu, (3) Shanghai, and (4) Zhejiang. MAJORREG is also a categor-
ical variable for the four traditional groupings of Chinese provinces: (1) East, (2) North,
(3) Central, and (4) West. The provinces of Beijing, Tianjin, Hebei, Shanghai, Jiangsu,
Zhejiang, Fujian, Shandong, Guangdong, and Hainan make up the Eastern Coastal region.
The Northeast region comprises Heilongjiang, Jilin and Liaoning; the Central region com-
prises Shanxi, Anhui, Jiangxi, Henan, Hubei, Hunan, Guangxi, Sichuan, Chongqing, Gui-
zhou, Yunnan, Inner Mongolia, and Shaanxi, and the Western region includes Gansu,
Qinghai, Ningxia, and Xinjiang. Because of a change in the reporting of data during the
period under consideration, to ensure continuity, we incorporated Hainan into Guang-
dong Province and Chonggqing into Sichuan Province. Tibet is excluded since no data are
available for this area. The China Securities Regulatory Commission has a set of industry
classification guidelines that set out 13 industry groups. We combined groups of these
industries into four major classifications coded by the categorical variable INDYCLASS,
where (1) represents labour-intensive industries, (2) indicates capital-intensive industries,
(3) indicates technology-intensive industries, and (4) represents service industries. The
food, beverages, textiles, clothing, fur, wood, furniture, and paper and printing industry
were defined as labour-intensive industries; the petroleum, chemical, rubber, plastic,
metal, and non-metal industries were defined as capital-intensive industries. The machin-
ery, equipment, instrumentation, communications, and electronics industries, as well as
other manufacturing fields, were regarded as technology-intensive industries, while the
electricity, gas, transportation, warehousing, post, and telecommunications industries
were service industries. A set of year dummies was also added to the model.
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Table 3 presents summary statistics on the variables; maximum and minimum values,
along with averages and standard deviations, are reported. For the dependent variable,
INV, note that an act of investment is recorded for fewer than 6% of the observations; in
each year, most of the firms do not invest in another province. A cursory look at the aver-
age values and the corresponding standard deviations for the dependent variables indi-
cates the presence of significant variation in the data but also alerts us to the difficulty of
how to convey the substantive economic importance of findings from the model as op-
posed to their statistical significance. As noted already, one clear way of doing this is to
report the predicted probabilities of an act of investment at certain chosen values of the
independent variables. Given that the wide variety of units of measurement of these var-
iables creates difficulties of interpretation, obvious values to choose are the means supple-
mented by means plus or minus one and two standard deviations.

In Equation (1), the subscript identifying the cross-sectional element of the panel is j,
which indexes the firms in the sample. Apart from the firm-specific explanatory variables
in the model, there may be an unobserved effect, '3 jir and this could be accounted for by
adding dummy variables for the cross-sections, although this typically would lead to so
many explanatory variables that it would prevent the estimation of the model
(Wooldridge 2013, p. 488). The alternative is to estimate a fixed effects model, but it should
be noted that this will entail dropping from the sample those firms which make no invest-
ments over the period under consideration or, alternatively, make an investment in every
period since, in these cases, there is no variation over time. Indeed, we experimented with
a fixed effects model but found that none of the explanatory variables ever showed as
statistically significant since so many observations were dropped.

Table 3. Summary Statistics.

Variable Mean Standard Deviation Minimum Maximum
INV 0.0588378 N/A 0 1
INT 0.6444056 0.4283969 0.0208343 1.900635
INC 5.951272 1.064577 2.163323 8.423625
TAX 0.0211205 0.0182539 0.0057701 0.164441
SOE 0.4538201 0.2017989 0.0920957 0.8910649

ADM 0.1245857 0.0378919 0.0371712 0.2592029
WGE 9.9753 0.4908811 8.841882 11.18267
LND 7.963653 0.5472049 6.855409 9.785942
EXP 0.1692471 0.2044167 0.0052584 0.9051254
LMS 5.76994 0.6463238 3.647182 7.136748
SZE 21.49668 1.061312 17.92033 26.1563
ROA 0.0495136 0.0608682 0.5237361 0.3897035
CAP 0.4385126 0.1880797 0.0127279 2.258085

Note: The panel is balanced; there are 24780 observations for each variable.

The key assumption necessary for using a random effects model is that the unob-
served effect is uncorrelated with all the explanatory variables (Wooldridge 2013, p. 496).
Certainly, in our case, there is no reason to think that any unobserved effects might be
related in any way to the principal explanatory variables of interest, namely the govern-
ment policy variables. Nor does it seem plausible that the unobserved effects are related
to the market variables. Moreover, the firm-specific variables are factors concerning the
cross-sections (firms) that are observed in that we have measured values of these factors.
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3. Results

Table 4 presents the results of estimating Equation (1) and two reduced versions of it
using the random effects probit model. Model (1) in Table 4 shows the results just using
the set of government variables, the focus of the study. Model (2) augments the govern-
ment variables with the market features variables, and Model (3) adds in the enterprise
characteristic variables as well. Table 5 presents the results of estimating the same models
as in Table 4 but using a logit model.

Table 4. Probit estimation of Equation (1).

Variable Model (1) Model (2) Model (3)
INT 0.43660464 *** 0.20400277 0.19796123
INC 0.55900919 *** 0.49505422 *** 0.50471382 ***
TAX —-4.279756 * —2.8156894 —2.8311528
SOE -0.80141995 *** -1.0362848 *** -1.0465065 ***

ADM —4.801426 *** -3.1808374 ** -3.2037023 **
WGE —-0.44269669 -0.43134058
LND 0.53034116 *** 0.53366381 ***
EXP 0.37742587 0.38130881
LMS 0.3588615 ** 0.36748048 **
SZE 0.14014136 ***
ROA 0.32573334
CAP —0.02272468
constant —4.2348581 *** -5.8536407 *** -8.9992135 ***

Notes: * p <0.05, ** p <0.01, ** p <0.001.

See the text for a discussion of the significance of the categorical variables not re-
ported here.

The estimates of the coefficients in Tables 4 and 5 follow the same pattern with respect
to statistical significance. A coefficient that is statistically significant at the x% level in the
probit model is of the same level of significance in the logit model. The magnitudes of the
coefficients in the two models, of course, differ and will have to be transformed into pre-
dicted probabilities before interpretation.

Table 5. Logit estimation of Equation (1).

Variable Model (1) Model (2) Model (3)
INT 0.82950528 *** 0.39431354 0.3805061
INC 0.10590548 *** 0.9438466 *** 0.96150437 ***
TAX -8.7166736 * -5.709996 -5.6842483
SOE —-1.5437591 *** -2.0739192 *** —2.0983987 ***

ADM -9.1593013 *** -6.0791368 ** —-6.1234514 **
WGE -0.83200279 -0.80745708
LND 1.0419983 *** 1.0454238 ***
EXP 0.61154122 0.61585561
LMS 0.69001749 ** 0.70958825 **
SZE 0.26991016 ***
ROA 0.58583844
CAP -0.06225517
constant —7.8661387 *** -11.301255 *** —-17.354669 ***

Notes: * p <0.05, ** p <0.01, ** p <0.001.
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See the text for a discussion of the significance of the categorical variables not re-
ported here.

In Model (1), the coefficients of both transport infrastructure (INT) and communica-
tions infrastructure (INC) are significantly positively related to investment, while the re-
gional tax burden (TAX), the proportion of state-owned enterprises (SOE), and govern-
ment administrative expenses (ADM) are significantly negatively related to investment.

However, when we add in the market variables and then the firm-specific variables,
the coefficients of INT and TAX lose their significance. The coefficients of INC, SOE, and
ADM retain their signs and remain highly statistically significant. They fall in magnitude
a little but are generally very robust to the changes in specification across Models (2) and
3).

Of the market characteristic variables, neither the regional average wage (WGE) nor
regional exports (EXP) are significant. The proxies for the land cost (LND) and the market
size variable (LMS) are significant and robust in both sign and magnitude across Models
(2) and (3). Both are positively related to the dependent variable. The positive effect of
market size is as expected, and since land cost is proxied by house price, its positive effect
also seems plausible in that it may be indicative of wealthier consumers or land already
developed to a stage suitable for new ventures.

Of the three enterprise-level variables, only company size (SZE) turns out to be sta-
tistically significant, with larger companies being more likely to undertake investment in
another province.

In general terms, we can say that the probability of undertaking an act of investment
rises with the size of the available market and land cost, as well as with the scale of the
investing firms. Furthermore, firms are influenced positively by the provincial govern-
ment’s provision of communications infrastructure and negatively by the proportion of
state-owned enterprises and by the administrative inefficiency of the provincial govern-
ment.

Before turning to the analysis of the substantive economic significance of these sta-
tistically significant findings, since it may be that provincial governments respond to firm
behaviour, we examined the possibility of endogeneity of the policy variables. To do this,
we re-estimated the full version of Equation (1) (i.e., Model (3)) using an instrumental
variables probit model. We instrumented each of the policy variables with its lag. The re-
sults of the IV probit estimation are shown in Table 6 alongside the original probit esti-
mates. The IV probit estimates are, of course, different from the probit estimates. The pol-
icy variable ADM is no longer statistically significant, and the WGE variable becomes sta-
tistically significant. Most other findings are qualitatively similar across the two modelling
approaches.

The key point, however, is that the Wald test of exogeneity, which has a null hypoth-
esis of no endogeneity, has a p-value of 0.2735, so there is insufficient evidence to reject
the null. Therefore, the standard probit regression is preferable, and in the substantive
interpretation of the policy variables that follows, we use the probit estimates reported in
Table 4 and the broadly similar logit estimates from Table 5.

Figures 1-3 can be used to interpret the practical significance of the findings concern-
ing the policy variables INC, SOE and ADM, respectively. They display the predicted
probabilities of a firm investing in another province across specifically fixed values of the
policy variable of interest, namely at the mean value, as well as plus or minus one and two
standard deviations from the mean value. This allows us to directly compare the substan-
tive effect of equivalent variations in the three statistically significant policy variables. The
predicted probabilities are average marginal effects (AMEs); that is, they are calculated
using the observed values of the other variables in the sample and then averaged.
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Table 6. Estimation of Equation (1)—Model (3).
Variable IV Probit Probit
INT 0.0164266 0.19796123
INC 0.2269846 *** 0.50471382 ***
TAX 0.5147498 -2.8311528
SOE -1.002299 *** -1.0465065 ***
ADM 0.2672673 -3.2037023 **
WGE -0.5901624 * -0.43134058
LND 0.5566808 *** 0.53366381 ***
EXP 0.3800976 0.38130881
LMS 0.4889643 ** 0.36748048 **
SZE 0.1182275 *** 0.14014136 ***
ROA 0.4731584 0.32573334
CAP -0.2319111 —-0.02272468
constant —7.265602 ** —8.9992135 ***

Notes: * p <0.05, ** p <0.01, ** p <0.001.

For the Wald test of exogeneity, chi2(5) = 6.35 Prob > chi2 = (0.2735.

Figure 1 shows the AMEs for the variable representing communications infrastruc-
ture (INC) fixed at the following values: 3.83, 4.89, 5.95, 7.01, and 8.07. The top panel uses
the results from the probit estimation, and the bottom panel uses the results from the logit
estimation. At the mean value of INC, the predicted probability of relocation is around
0.01; this rises to around 0.03 one standard deviation of INC above its mean and to nearly
0.08 at two standard deviations above the mean. The chances of attracting investment
from another province plummet dramatically if communications infrastructure falls be-
low average, approaching zero if the measure draws close to two standard deviations be-
low the sample average.

Figure 2 shows the AMEs for the proportion of state-owned enterprises (SOE) set at
0.051, 0.252, 0.453, 0.654, and 0.855. Firms are much more strongly attracted to invest in
provinces where the proportion of SOEs is low. There is just under a 1% estimated chance
of relocation if SOE is at its mean value, rising to over 1.5% with SOE being one standard
deviation below its mean but falling to not much more than 0.5% with SOE one standard
deviation above its mean.

Figure 3 shows the AMEs for the variable capturing the administrative expenses of
regional government (ADM) set at 0.049, 0.087, 0.125, 0.163, and 0.021. The pattern and
magnitude of the effects for ADM quite closely parallel that of SOE. High values of ad-
ministrative expenses impose a burden on business and make it much less likely for a firm
from another province to consider relocation of any of its activities.

There is likely to be a degree of heterogeneity with respect to findings across different
regions and firm types. Guangdong was used as the reference class for the INVREG cate-
gorical variable, and in Model (3), it turned out that both Jiangsu and Shanghai were sig-
nificantly different at the 5% level, but Zhejiang was not. The Eastern provinces were the
reference class for the MAJORREG category, and in the full version of the model, the Cen-
tral and Western provinces, but not the Northern provinces, were significantly different
at the 0.1% level. As for classification by major industry (INDYCLASS), with the labour-
intensive industries as the reference class, capital-intensive industries were found to be
not significantly different, but technology-intensive and the services industries were, at
the 5% and 1% level, respectively.
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Figure 1. Predicted probabilities with INC at mean and plus or minus two SDs.



Economies 2023, 11, 150 15 of 24

Probit Predictive Margins

Pr(INV)
015 .02 025
L L

.01
|

.005
|

T T T T
.051 .252 453 .654 .855
Proportion of State Owned Enterprises

Logit Predictive Margins

Pr(INV)
.02 025
L L

.015
|

.01
|

.005
|

T T T
.051 .252 453 .654 .855
Proportion of State Owned Enterprises

Figure 2. Predicted probabilities with SOE at mean and plus or minus two SDs.
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Figure 3. Predicted probabilities with ADM at mean and plus or minus two SDs.

Considering the heterogeneity of the results as evidenced by the significance of some
of the dummy variables for investing region, main provincial groupings, and industry
types, we proceeded to break down the analysis by INVREG, MAJORREG, and
INDYCLASS. Since the probit and logit models give very similar results, to avoid clutter-
ing the figures, we show the results using only the logit model. Figure 4 presents the
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predictive probabilities with the communications infrastructure variable (INC) set at the
same values as in Figure 1. The top panel shows the predictive probabilities for each of
the four investing provinces separately; the centre panel shows the predictive probabili-
ties for each of the four major traditional provincial groupings separately; and the bottom
panel shows the predictive probabilities broken down by the four major industrial classi-
fications. Figure 5 is similar to Figure 4 but relates to the variable SOE, while Figure 6 is
for ADM.

Across all three of Figures 4-6, we see that the effects for Zhejiang track those of
Guangdong closely, while the paths followed by Jiangsu and Shanghai depart from that
of Guangdong, in line with their statistical difference, as reported earlier. Similarly, the
effects in the Central and Western provinces differ much more from the East than do those
for the North, which were not significantly different from the East. The results for the
labour-intensive and capital-intensive industries, which are not significantly different,
track each other very closely, while those for tech-intensive and service industries diverge.

In Figure 4, we can see that firms in Guangdong and Zhejiang respond much more
strongly to improved communications infrastructure than those in Jiangsu and Shanghai.
The provision of infrastructure is a much more important drawcard in the Central and
Western provinces than in the already more developed East and North. Both labour-in-
tensive and capital-intensive industries are also more likely to be attracted by good infra-
structure than tech-intensive and service industries. The tech-intensive industries are
more likely to remain located in the more developed provinces, while service industries
are already more widely dispersed across the whole country.

Figure 5 shows that firms in Guangdong and Zhejiang have higher probabilities of
making an inter-provincial investment than firms in the other two investing provinces,
regardless of the proportion of SOEs in those provinces. In the less-developed provinces
of the Central and Western regions, a lower proportion of SOEs acts very strongly to at-
tract investment. In the more developed East, this factor makes much less difference to the
relocation decision of firms. The proportion of SOEs is also a greater determining factor
in the labour-intensive and capital-intensive industries than the other industry classifica-
tions.

The pattern Indicated in Figure 6 is that the effect of regional government adminis-
trative expenses (ADM) parallels that of the proportion of SOEs in Figure 5. The differ-
ences between the less developed and more developed regions with respect to ADM are
even stronger than with respect to SOE.

Predictive Margins by Investing Province
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Figure 4. Predicted probabilities of INC by INVREG, MAJOREG, and INDYCLASS.
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Figure 5. Predicted probabilities of SOE by INVREG, MAJOREG, and INDYCLASS.
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Predictive Margins by Major Region

T T T T T
.049 .087 125 163 .201
Government administrative expenses

—e— EAST <+seeees NORTH
—+—- CENTRAL —--¢-- WEST

Predictive Margins by Industry Classification

. T
.049 .087 125 163 .201
Government administrative expenses

—@— LABOUR INTENSIVE ~ -----&---- CAPITAL INTENSIVE
— +—- TECH INTENSIVE -—-- SERVICES

Figure 6. Predicted probabilities of ADM by INVREG, MAJOREG, and INDYCLASS.

4. Discussion

The focus of this paper is to examine the effect of regional government policies on
industrial transference within China as measured by the inter-provincial investment acts
of a sample of listed companies from the provinces of Guangdong, Jiangsu, Shanghai, and
Zhejiang. Probit and logit models were estimated using data over the period 2000-2010
from 498 listed companies. As noted in the introduction, in this period, there was a notable
decentralisation of industrial policy to regional governments, allowing regional govern-
ments to play a crucial role in shaping industrial transference. Although in recent years
there has been some evidence of a renewed focus on centralisation and control in Chinese
economic policy, there remain ongoing discussions within China about the optimal bal-
ance between centralisation and decentralisation in economic policy, with some arguing
that a more decentralised approach is necessary to promote innovation and entrepreneur-
ship, while others emphasize the importance of central coordination and planning to
achieve national development goals. For example, the government has increased regula-
tion and oversight of key industries, such as technology and finance, and has sought to
strengthen the role of state-owned enterprises (SOEs) in strategic sectors. To increase trade
and China’s economic influence, a new national economic policy known as the Belt and
Road Initiative (BRI) was launched in 2013 (Ploberger 2017). The current status of the
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debate around centralisation/decentralisation is complex and evolving, and our findings

from the period covered by our dataset remain relevant and can allow us to draw lessons

for future policy formulation, especially in relation to infrastructure, government owner-
ship, and administrative burden. We outline these lessons below.

In addition to the government policy variables, a range of market and firm character-
istics was controlled for.

In terms of firm characteristics, the only variable to show as important in the overall
results was firm size. Return on assets and capital structure were, in contrast, not associ-
ated with differences in the probability of undertaking an investment in another province.

Turning to market characteristics, potential market size is an important driver of in-
vestment decisions. Additionally, it was found that higher land costs increased the prob-
ability of attracting investment.

Of the policy variables, the regional transport infrastructure and the tax burden
turned out not to be significantly related to the decision to invest once market character-
istics and firm-level differences were controlled for. In contrast, superior communications
infrastructure proved to lead to an increased probability of investment, as did a lower
proportion of state-owned enterprises and a lower burden of regional government admin-
istrative expenses.

The benefits of improving communications infrastructure are particularly important
and can be quantified as increasing the probability of attracting investment approximately
by a factor of three by lifting communications infrastructure one standard deviation above
average and by a factor of eight by lifting it two standard deviations above average. The
benefits of reducing the proportion of state-owned enterprises by one and two standard
deviations below their mean amount to an over 50% and 120% increase, respectively, in
the probability of attracting investment. Reducing the administrative burden in a similar
way results in lesser, but still important, benefits of about 25% and 55%.

From the results, we can draw some clear lessons for provincial governments in terms
of policy priorities:

1. A focus on improving communications infrastructure is likely to reap very high re-
wards in the form of inward investment.

2. Reducing government ownership of the means of production, particularly if the pro-
portion of state-owned enterprises currently exceeds 45%, will also attract invest-
ment.

3. Reducing administrative burden, such as compliance costs, will pay dividends across
the entire range of observed values, so it would be worthwhile to benchmark admin-
istrative performance against best practices.

4.  These points apply most strongly to the Central and Eastern provincial groupings.

5. Our results are in accord with some of the findings from the literature that we have
reviewed above. Bjorvatn (2000) noted the importance of the provision of infrastruc-
ture. Becker and Fuest (2010) drew attention to how infrastructure provision interacts
with government policy at both the national and regional levels. This point is im-
portant in the Chinese context as regional governments have a degree of autonomy
over policies (Hehui et al. 2005), which may lead to policy competition amongst re-
gions cancelling out any positive effects, as noted by Head et al. (1999) in the US
context. In summary, our main conclusion is that the most important contribution
government can make to economic development in terms of attracting investment is
to carefully consider its role. Our findings indicate that government should focus on
the provision of public goods in the form of improved infrastructure while, at the
same time, both reducing its role in direct ownership of productive activities and
minimising the compliance costs of firms. That these findings remain relevant is un-
derscored by the reform plans of the Third Plenum of the Chinese Communist Party
in 2013, which noted “the need for markets to play a decisive role in allocating re-
sources, as well as limiting government focus to effective regulation and preserving
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macroeconomic stability, rather than micromanaging economic decisions” (Dieppe
et al. 2018, p. 30).
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