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Abstract:  China provides a very useful case for empirical study on the linkage of financial development and investment efficiency. However, the role of financial development in promoting Chinese investment efficiency has been neglected in published papers. This paper attempts to fill this void by using panel data for 30 Chinese provinces over the period of 1987-2004 and applying GMM techniques. Another issue in this paper is to investigate the disparity of investment efficiency across regions and to examine whether financial policies have impacts on it.The empirical evidence from Chinese experiences shows that the impacts of financial liberalization on investment efficiency are mixed by sectors and by regions and that financial development significantly promotes economic growth in coastal regions but not in inland regions.
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Introduction 

Since the economic reforms began in 1978, the Chinese economy has sustained a continuously high rate of economic growth. China’s growth pattern is similar to that of other newly industrialized economies to some extent and is described by rapid economic growth associated with a high level of investment in physical capital. The investment has grown continuously and rapidly and its share relative to GDP rises from 20 percent to 51 percent during the period 1980-2004.With the rapid expansion of investment, the question is whether China’s economic growth is sustainable or not and whether it has been achieved in a relatively efficient manner, e.g. that is has investment been used in an allocatively and technically efficient manner. In this paper, investment efficiency in China will be examined by sectors and by regions. 
  Financial liberalization school argues that low interest rate ceilings and repressed financial system may encourage investment projects with low yields and thus result in low investment efficiency. In contrast, the financial liberalization hypothesis is that by raising interest rates and reducing government interventions in financial sector, the low-yielding investments will be eliminated and the average efficiency of investment in the economy will be increased. It was widely believed that financial liberalization programs implemented with the encouragement of the World Bank and the IMF in East Asia would enhance the efficiency of the financial sector, especially in terms of allocating resources towards the most productivity investment projects (Arestis, Demetriades and Fattouh, 2003). Before the Asian crises in 1997, the economies of these countries had experienced remarkably rapid economic growth over three decades. According to the 1998 IMF report, investment rates in Korea, Malaysia, and Thailand have been exceptional high, at about 40 percent of GDP in the 1990s. However, the efficiency of investment in almost all the crisis countries has declined, as the incremental capital output ratios (ICOR) increased. In Korea, Thailand and also in Hong Kong SAR, ICORs approximately doubled between 1990 and 1995 (IMF, 1998). The crisis has raised the question about the impact of financial policies on investment efficiency. 

  The empirical findings of existing studies on the impacts of financial development on investment efficiency are mixed. Fry (1979, 1995) estimates the relationship between investment efficiency and real deposit rates of interest in Turkey. And the result shows that an increase in real deposit rate of interest result in a decrease in the incremental capital-output ratio. Asian Development Bank (1985) also found that the efficiency of investment and real deposit rates are positively related in a sample of 11 Asian developing countries, by using ordinary least square (OLS) pooled time series estimator. Gelb (1989) investigates the impact on interest rate controls and other repressive financial policies on investment, efficiency and growth for 34 countries between 1965 and 1985. Gelb finds a significant positive correlation between efficiency and interest rates as well as between growth rates and interest rates. Gelb also reports a positive association between investment efficiency and the financial savings ratio (ratio of change in M3 to gross domestic saving) and ascribes the causal link as running from the real rate of interest to financial deepening and, in turn, to efficiency. Gelb concludes that the results support the need for financial liberalization, or at least against severe financial repression.
  A more recent study by Demetriades, Devereux and Luintel (1998) examines the influence of financial sector policies on the average productivity of capital in five South East Asian Countries (India, South Korean, Sri Lanka, Philippines and Thailand). Financial repression is measured by interest rate controls, directed credit programmes and reserve and liquidity requirements. The empirical results suggest that financial repression policies have significant negative effect on productivity in most cases with the exception of South Korea, for which significant positive effects are found. Arestis, Demetriades and Fattouh (2003) constructed a new data set on several types of financial restraints, including restrictions on interest rates, reserves, liquidity requirements and capital adequacy requirements in fourteen countries for forty years. The paper examines the effects of these policies on the productivity of capital by using modern panel time-series methods, controlling for financial development, employment and capital. The empirical finding suggests that financial development has positive effects on productivity while the effects of financial policies vary considerably across countries.

  The existing studies have been conducted through cross-country regressions. However, there is growing concern about cross-country empirical approach in general due to measurement, statistical and conceptual problems and differences in political system, culture and customs in different countries. The assumption that all the countries have the same economic structure in the cross-sectional studies has been a subject of strong criticism. Demetriades and Hussein (1996) highlight the dangers of statistical inference in cross-section studies on finance-growth nexus in which countries with very different experiences in both economic growth and financial development, reflecting different institutional characteristics and different policies, are implicit treated as homogeneous entities. Therefore, detailed empirical research in region-specific context is required. 
  China provides a very useful case for empirical study on the linkage of financial development and investment efficiency. China has experienced significant financial reforms in the last two decades. One of the main characteristics of Chinese financial reform since 1970s is the greater scope granted to market forces in the determination of interest rates. The pre-reform period was described as ‘the dark ages for the interest rates’ (Yi, 1994). During that time, low interest rates were adopted to provide low-cost finance for China’s heavy industry-oriented industrialization (Lin et al., 1996). After the reforms of 1978, interest rate was raised several times and the real rate remains positive for most of the period (World Bank, 1993). In recent years, a band of 10 percent below and 50 percent above the official benchmark rate has been allowed for banks when they lend to small and medium-sized firms. Despite the rapid and profound financial reforms, the heavy burden of ‘policy lending’, poor banking operation and management, soft budget constraints due to inside control and government intervention, and the lack of efficient regulation impede the further development of financial system.
  The role of financial development in promoting Chinese investment efficiency has been neglected in published papers. This study attempts to fill this void by using provincial data during the period 1987-2004. The unique gradual reforms and economic development model of China will provide interesting results, and will add to the existing literature by providing new evidence on the relationship between financial development and investment efficiency. The estimation is carried out based on China’s 30 provinces, therefore the criticism of cross-country regressions is not a concern for cross regional study within the same country, due to the similar background on politics, economy, culture and social traditions. 
  During three decades of economic reform, rapid economic growth has been accompanied by a remarkable increase in regional disparities. Chinese provinces are divided into three geo-economic areas according to the official definition, i.e., coastal, central and west area. The coastal area includes eleven provinces: Liaoning, Hebei, Beijing, Tianjin, Shandong, Jiangsu, Shanghai, Zhejiang, Fujian, Guangdong and Hainan. The central area includes Heilongjiang, Jilin, Shanxi, Henan, Hubei, Hunan, Jiangxi and Anhui: eight provinces. And the west area includes twelve provinces: Shaanxi, Gansu, Ningxia, Qinghai, Xinjiang, Inner Mongolia, Sichuan, Guangxi, Yunnan, Chongqing, Tibet and Guizhou. Coastal area, with faster growth rate, has its comparative advantage in terms of lower labor costs, better infrastructure facilities, close relations with overseas, favourable geographic location, as well as government’s preferential policies (Yao et al, 2002). The west area was characterized by abundant resources but with low income and slow growth. The central area is a link between the developed coastal area and west area. However, the economic development in these eight interior provinces has lagged behind coastal provinces.

Widening regional disparities, increasing concerns of social equity and social stability have presented a serious challenge to the Chinese government. Another issue this study wants to address is to investigate the disparity of investment efficiency across regions and to examine whether financial policies have impacts on it. In empirical estimation, the dataset will be divided into three groups, namely the coastal area, the central area and the western area, and estimations will be performed by using these three sub datasets.

  The rest of this study is organized as follows. In next section, investment efficiency in China over the period 1985-2004 is calculated and the comparison of investment efficiency by sectors and by provinces will be presented. Section three provides empirical estimations. Using panel data for 30 Chinese provinces over the period of 1987-2004 and applying GMM techniques, the impact of financial policies on investment efficiency will be investigated and financial liberalization hypothesis will be tested. Section four concludes. 
Investment Efficiency 

Incremental Capital Output Ratio (ICOR)

The measurement of investment efficiency is not straightforward. The most commonly used measure in the literature is the incremental capital-output ratio (ICOR), which measures the ratio of investment in any period to the period’s change in output, in spite of criticism about the appropriateness and soundness of this concept. Eckstein (1961) points out that this measure involves too large a margin of error. And in a recent study, Demedriades et al. (1998) argue that part of an increase in current output may be the result of not only the current investment but also of past investment. Averaging out over time may dilute this problem, given that the averaged out ICOR would then reflect say, three years’ output changes in relation to the same period’s investment. 
  There are still some problems in using this measurement, especially in time series context, even when the moving average value is calculated. For example, ICOR will be negative, when output falls over the period; and it will be very large when output growth is very small. In the regression, these negative and very large values will affect the estimation results. However, the use of ICOR can avoid the difficulties of measuring capital stock and has been widely used (Gelb, 1989; Fry, 1979, 1995; McKinnon, 1993; IMF, 1998 and Toh and Ng, 2002). In this study, ICOR will be calculated and in the empirical work to smooth out the data the three year’s moving average of ICOR will be used as independent variable and negative and very large values will be excluded. It is defined as, 
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The reciprocal of the ICOR is the marginal productivity of capital stock when the labour employed and other factors of production held constant. A rising ICOR may indicate a declining output response to investment, and thus a falling efficiency of investment. It could also imply that output is decelerating relative to capital for other reasons, for example, the capital intensity of the production structure is higher. This measurement can be misleading when different sectors are being compared.  
Investment Efficiency in China

The ICOR in China is calculated during the period 1953-2005 based on the data of both real GDP and gross value of capital formation deflated by retail price index at 1990 price (as shown in Figure 1). From 1953 to 1957, the Chinese economy was characterized as orthodox centrally planned economy. The ICOR curve fluctuates during 1958-1969 because of the great upheavals of the Great Leap Forward movement and the Culture Revolution. In 1958, Chairman Mao Zedong launched the Great Leap, reorganized agricultural production into Communes, and demanded unrealistic production targets. The economic failures afterwards are well-recognized historical facts and demonstrated in Figure 1. GDP decreased dramatically during the period 1958-1962 and 1966-1969. The ICORs in 1960-62, 1967-68 were negative. In the following years 1970-1974, it shows an increasing trend. And the fluctuating movements from 1975-1977 possibly reflect the disruptive effects of the Culture Revolution. From 1980-1985, the declining ICOR indicates improvement of the investment efficiency, which could be attributed to economic reforms.

Figure 1: ICOR and GDP Growth Rate in China, 1953-2005
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Source: China Statistical Yearbook, Beijing, 1986- 2005
Figure 2: ICOR by Sector in China, 1985-2005
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Source: China Statistical Yearbook, Beijing, 1986- 2005
During the period from 1987 to1997, the calculation by Toh and Ng (2002) shows that the average ICOR was 4 for Singapore, 6 for Hong Kong and 3 for Taiwan. By comparison, the average ICOR in China was 3.4 over this period (excluding the exceptional fluctuation of ICOR due to Tiananmen event in 1989). This may suggest a better performance of investment efficiency in China than most East Asian NIEs. After 1992, ICOR has started to increase slightly in China. This could reflect a form of declining marginal productivity, or it may be due to the shift from low capital to high capital intensity industries with continuous mass investments in urban infrastructure and national-wide transportation network among regions which has been lagged behind for long(Zhang, 2003).
To analyze the reason why China’s ICOR perform better than most NIEs, it is necessary to look at the investment efficiency by sectors. Figure 2 plots ICOR of three sectors for the years 1985-2005. 
The investment in agriculture sector has been the most efficient in the economy. One important reason is that policies have been made to encourage farm production and to adjust the unbalanced development structure between agriculture and industry since the economic reform (Lin, 1992; Yao, 2000): on the one hand, the government has since 1979 raised the prices of agriculture products and relaxed several times to increase the return to agriculture production; on the other hand, the rigid administrative controls were abandoned to give farmers more freedom and choice in production and marketing.
With improved price and marketing incentives as well as institutional reform, China has achieved better agriculture growth and efficiency. The high investment efficiency is also because that the rural economy is characterized by the dramatic development of the township and village enterprises (TVEs). One great advantage of TVEs is using surplus labour released from agriculture due to increased labour productivity in agriculture and shortage of land.

  The average ICOR during the period 1985-2005 (excluding the year 1989) in industry and service sector is 2.4 and 2.7 respectively, much higher than 0.5 in agriculture sector. This may be attributed to the more capital-intensive production structure in the industry and service sector. The rapid industrialization and urbanization in China also requires mass investment in transportation network, infrastructure and residential construction. These investments, for example, transport facilities including highways and waterways are public goods, of which the product of the investments is not explicitly included in the measured output. And the low return for these investments result in the relatively high ICOR. 
Investment Efficiency by Sector and by Province 

Table 1 provides the data on the moving average of ICOR by sector for all the provinces (except for Chongqing) during 1985-1990, 1991-1995, 1996-2000 and 2001-2005. Only three provinces, namely Beijing, Shanghai and Tianjin, in coastal area and two in the west area, Gansu and Qinghai, has shown continuous reduction in the moving average of overall ICOR during these four periods. For all the provinces except for three (Shaanxi, Xinjiang and Yunan) in the west area, the investment efficiency is improved during 1991-1995 compared with 1985-1990. For the sample periods 1996-2000 and 2001-2005, there are various patterns across provinces. 

  Comparing the changes in ICOR by sector, provinces and regions have shown different trending patterns. The ICOR of agriculture sector in most provinces (10 provinces in the costal area, 8 in central area and 7 in the west area) decreased over 1991-1995 compared with 1985-1990. However, during 1996-2000, the efficiency of investment in agriculture sector declined in the majority of provinces. And during 2001-2005, the ICOR of agriculture sector in most provinces in coastal area decreased, but shows an increasing trend in all the provinces (except for Shanxi) in central area and half provinces in west area. In industry sector, a continuous decreasing pattern in the moving average of ICOR for four sample periods are found in two provinces (Beijing and Hebei) in coastal area, two in central area (Jiangxi and Shanxi), and seven in west area (Gansu, Ningxia, Qinghai, Shanxi, Sichuan, Tibet and Xinjiang). The ICOR of service sector in east area shows various patterns between provinces, for 
example, in Beijing and Shanghai, there is a decreasing trend and their ranking moves from the bottom to the top group in the period 2001-2005 (Table 5); while the ICOR in Fujian and Hebei is increasing and they move from the top to the middle group. In central area, the ICOR of service sector decreases during 1991-1995 compared with 1985-1990 in all the provinces except for Henan and Hunan, but is continuous rising in the later two periods except for Hunan and Shanxi. In west area, the investment in service sector becomes less efficient in all the provinces, except for Inner Mogolia and Tibet, as their ICOR during 2001-2005 is higher than that in 1985-1990.

Table 2 to 5 provides the ranking of ICOR by sector in the four sample periods. Comparing the ranking of overall ICOR, two provinces, Guangdong and Henan, are in the bottom group with highest ICOR for four sample periods. The ICOR in Beijing and Shanghai was one of the highest during the periods 1985-1990, 1991-1995, and 1996-2000l, but in 2001-2005, both provinces were among the best performers. In the sample period 2001-2005, seven provinces in the east area were in the group with lowest ICOR; of eleven provinces with highest ICOR, eight are in the west area.

  Comparing the ranking of ICOR in agriculture sector over the four sample periods, only Guizhou is in the most efficient group for all the periods, while Xinjiang, Beijing, Qinghai, Gansu, Ningxia, Shanghai and Tibet are in the group with highest ICOR during all the periods. Of eleven with highest ICOR for the sample period 2001-2005, seven provinces are located in the west area.

  In the industry sector, the ICOR of Guangdong and Fujian is in the lowest group during four sample period. In 2001-2005, among the ten provinces with lowest ICOR, seven are located in the east and three in the central area. The number of the provinces in the west area in the group of highest ICOR has increased from four over the period 1985-1990 to seven in 2001-2005. And three western provinces, Qinghai, Tibet and Ningxia are in the group of highest ICOR for four sample periods. The investment efficiency of industry sector in Shanghai and Beijing was among the lowest for the sample periods 1985-1990 and 1996-2000, but has been improved in 2001-2005 and moved to the top group. 

  In the service sector, again more than half in the group with lowest ICOR are in the east area in the four sample periods. By contrast, seven provinces in the west area were in the group with highest ICOR in the sample period 2001-2005. 

  In conclusion, investment efficiency has been generally improved in coastal area. Beijing and Shanghai have improved their rankings most significantly during the period. By contrast, western provinces have experienced a decline in their rankings over the time. Furthermore, there is widening disparity in investment efficiency between coastal area and inland areas, especially western area, in recent years.
  In next section, by using Chinese provincial data, the impacts of regional financial development on the regional investment efficiency by sector are investigated, in order to better understand to what extent the differences in the degree of financial development across Chinese provinces can account for the differences in regional investment efficiency by sector in the country.
Table 1: ICOR by Sector for Provinces (100 million Yuan)
	Province
	1985-1990
	1991-1995

	
	Overall
	Agriculture
	Industry
	Services
	Overall
	Agriculture
	Industry
	Services

	All China
	
	
	
	
	
	
	
	

	The coastal area 
	
	
	
	
	
	
	

	Beijing
	16.01 
	1.07 
	-57.09 
	11.35 
	4.86 
	4.24 
	5.96 
	4.34 

	Fujian
	2.09 
	0.27 
	4.59 
	1.38 
	1.04 
	0.07 
	1.04 
	1.50 

	Guangdong
	2.50 
	0.54 
	3.32 
	2.45 
	1.61 
	0.26 
	1.34 
	2.28 

	Hainan**
	16.67 
	-2.47 
	12.48 
	6.60 
	3.79 
	0.68 
	5.94 
	4.49 

	Hebei
	2.41 
	0.30 
	4.89 
	1.25 
	1.72 
	0.07 
	2.11 
	2.39 

	Jiangsu
	2.80 
	0.65 
	5.02 
	1.59 
	0.92 
	0.08 
	0.95 
	1.14 

	Liaoning
	6.43 
	0.50 
	-64.46 
	2.25 
	4.07 
	0.32 
	5.24 
	3.52 

	Shandong
	2.06 
	0.35 
	3.64 
	1.18 
	1.11 
	0.14 
	1.20 
	1.19 

	Shanghai
	-31.63 
	-24.71 
	-10.44 
	12.16 
	4.78 
	-10.96 
	4.56 
	4.84 

	Tianjin 
	14.50 
	1.30 
	-104.34 
	6.45 
	2.79 
	0.47 
	3.57 
	2.08 

	Zhejiang
	2.52 
	0.89 
	3.57 
	1.94 
	0.83 
	0.17 
	0.69 
	1.26 

	The central area
	
	
	
	
	
	
	

	Anhui
	4.08 
	1.90 
	5.49 
	1.64 
	1.10 
	0.07 
	1.70 
	1.23 

	Heilongjiang
	5.14 
	0.71 
	17.95 
	2.43 
	2.27 
	0.43 
	2.32 
	2.21 

	Henan
	2.65 
	0.48 
	6.86 
	1.26 
	1.19 
	0.13 
	1.25 
	1.82 

	Hubei
	3.10 
	0.39 
	11.71 
	2.76 
	2.33 
	0.21 
	3.02 
	1.64 

	Hunan
	2.90 
	0.46 
	8.85 
	1.42 
	1.86 
	0.12 
	2.50 
	2.18 

	Jiangxi
	3.11 
	0.24 
	24.67 
	1.60 
	1.91 
	0.20 
	3.07 
	1.55 

	Jilin
	3.88 
	0.26 
	12.09 
	2.38 
	2.41 
	0.08 
	4.33 
	2.11 

	Shanxi
	8.73 
	0.79 
	42.00 
	2.98 
	3.41 
	0.20 
	5.09 
	2.66 

	The west area
	
	
	
	
	
	
	

	Gansu
	6.30 
	1.55 
	66.41 
	2.24 
	5.35 
	-4.76 
	5.03 
	4.97 

	Guangxi
	1.91 
	0.26 
	6.27 
	1.34 
	1.67 
	0.18 
	1.81 
	2.31 

	Guizhou
	3.36 
	0.21 
	11.82 
	1.83 
	3.88 
	0.14 
	5.43 
	4.22 

	Inner Mongolia
	4.76 
	0.28 
	15.74 
	4.11 
	3.98 
	0.14 
	5.91 
	4.60 

	Ningxia
	6.65 
	2.51 
	12.53 
	3.60 
	4.04 
	1.27 
	4.25 
	4.59 

	Qinghai
	8.39 
	1.24 
	18.43 
	5.15 
	5.35 
	0.70 
	9.57 
	3.68 

	Shaanxi
	3.74 
	0.35 
	10.92 
	1.99 
	5.38 
	0.52 
	7.61 
	4.31 

	Sichuan
	4.42 
	0.47 
	8.52 
	2.90 
	3.04 
	0.21 
	3.75 
	3.06 

	Tibet
	-6.70 
	-0.43 
	-4.61 
	-27.60 
	26.74 
	-2.15 
	6.48 
	82.52 

	Xinjiang
	3.32 
	0.94 
	9.60 
	1.97 
	4.93 
	1.64 
	6.79 
	3.94 

	Yunnan
	1.57 
	0.23 
	3.22 
	1.53 
	2.39 
	0.66 
	1.95 
	4.16 


Continued Table 1: ICOR by Sector for Provinces (100 million Yuan)
	Province
	1996-2000
	2001-2005

	
	Overall
	Agriculture
	Overall
	Agriculture
	Overall
	Agriculture
	Overall
	Agriculture

	All China
	
	
	
	
	
	
	
	

	The coastal area 
	
	
	
	
	
	
	

	Beijing
	3.37 
	1.82 
	3.37 
	3.38 
	1.75 
	3.56 
	1.16 
	1.95 

	Fujian
	1.80 
	0.36 
	1.48 
	2.36 
	2.65 
	0.69 
	1.84 
	4.36 

	Guangdong
	1.53 
	0.35 
	1.24 
	1.83 
	1.83 
	0.36 
	1.32 
	2.73 

	Hainan**
	4.33 
	0.87 
	6.72 
	6.64 
	3.58 
	0.87 
	4.12 
	5.16 

	Hebei
	2.39 
	0.51 
	2.14 
	3.14 
	2.43 
	0.88 
	2.05 
	3.66 

	Jiangsu
	1.50 
	0.27 
	1.25 
	1.93 
	2.24 
	0.28 
	1.78 
	3.35 

	Liaoning
	2.19 
	1.10 
	2.16 
	2.26 
	3.41 
	0.74 
	3.15 
	4.55 

	Shandong
	1.50 
	0.27 
	1.44 
	1.71 
	2.42 
	0.78 
	2.12 
	3.55 

	Shanghai
	4.07 
	3.37 
	5.67 
	3.30 
	2.41 
	-3.89 
	1.80 
	3.01 

	Tianjin 
	2.77 
	0.27 
	3.73 
	2.05 
	2.24 
	0.75 
	1.59 
	3.40 

	Zhejiang
	1.83 
	0.21 
	1.33 
	2.58 
	2.52 
	0.70 
	1.88 
	3.53 

	The central area
	
	
	
	
	
	
	

	Anhui
	2.02 
	0.12 
	2.58 
	2.09 
	3.19 
	0.66 
	3.33 
	3.58 

	Heilongjiang
	2.18 
	-0.99 
	1.82 
	2.66 
	2.67 
	1.16 
	2.24 
	3.86 

	Henan
	1.77 
	0.12 
	1.84 
	2.44 
	2.17 
	0.55 
	1.65 
	3.94 

	Hubei
	2.25 
	326.27 
	2.07 
	2.42 
	4.68 
	0.50 
	8.49 
	4.54 

	Hunan
	1.69 
	0.42 
	1.29 
	2.10 
	2.86 
	0.40 
	2.59 
	4.16 

	Jiangxi
	1.60 
	0.15 
	1.76 
	1.78 
	2.94 
	0.63 
	1.71 
	6.54 

	Jilin
	2.40 
	0.28 
	2.94 
	2.17 
	2.88 
	0.89 
	3.18 
	3.19 

	Shanxi
	3.50 
	-3.35 
	4.32 
	2.66 
	2.08 
	0.87 
	2.09 
	2.19 

	The west area
	
	
	
	
	
	
	

	Gansu
	3.73 
	2.08 
	4.11 
	3.52 
	3.21 
	1.25 
	3.27 
	3.65 

	Guangxi
	2.90 
	0.46 
	2.44 
	3.85 
	2.34 
	0.37 
	2.14 
	3.41 

	Guizhou
	2.82 
	0.25 
	3.15 
	3.00 
	3.56 
	0.61 
	3.40 
	4.43 

	Inner Mongolia
	2.49 
	0.69 
	2.66 
	2.75 
	2.65 
	1.36 
	2.78 
	2.80 

	Ningxia
	4.69 
	1.55 
	3.93 
	6.17 
	4.12 
	2.46 
	3.64 
	4.91 

	Qinghai
	5.25 
	-16.59 
	5.23 
	4.74 
	4.86 
	2.59 
	4.32 
	6.26 

	Shaanxi
	2.75 
	0.68 
	2.38 
	3.44 
	2.85 
	1.07 
	1.73 
	5.05 

	Sichuan
	2.82 
	0.27 
	3.37 
	3.33 
	3.26 
	0.43 
	2.93 
	4.86 

	Tibet
	3.96 
	1.02 
	4.97 
	4.35 
	5.70 
	2.80 
	3.67 
	7.05 

	Xinjiang
	3.73 
	3.72 
	3.32 
	4.36 
	3.68 
	1.52 
	3.30 
	5.54 

	Yunnan
	3.65 
	0.42 
	3.40 
	4.98 
	3.20 
	0.66 
	2.80 
	4.46 


*: share in total investment (%)

**: data of Hainan starts in 1988. 

Source: China Statistics Yearbook, 1986, 2005
Table 2: Rankings of Overall ICOR for all the provinces
	Province
	1985-1990
	1991-1995
	1996-2000
	2001-2005

	Top 10
	Yunnan, Guangxi, Shandong, Fujian, Hebei, Guangdong, Zhejiang, Henan, Jiangsu, Hunan
	Zhejiang, Jiangsu, Fujian,  Anhui, Shandong, Henan, Guangdong, Guangxi, Hebei, Hunan    
	Shandong, Jiangsu,  Guangdong, Jiangxi, Hunan, Henan, Fujian, Zhejiang, Anhui, Heilongjiang  
	Beijing, Guangdong, Shanxi, Henan, Tianjin, Jiangsu, Guangxi, Shanghai, Shandong, Hebei   

	Middle 10
	Hubei, Jiangxi, Xinjiang, Guizhou, Shaanxi, Jilin, Anhui, Sichuan, Inner Mongolia, Heilongjiang
	Jiangxi, Heilongjiang, Hubei, Yunnan, Jilin, Tianjin, Sichuan, Shanxi, Hainan, Guizhou
	Liaoning, Hubei, Hebei, Chongqing**, Jilin, Inner Mongolia, Shaanxi, Tianjin, Sichuan, Guizhou    
	Zhejiang, Fujian, Inner Mongolia, Heilongjiang, Shaanxi, Hunan, Jilin, Jiangxi, Anhui, Yunnan      

	Bottom 10*
	Gansu, Liaoning, Ningxia, Qinghai, Shanxi, Tianjin, Beijing, Hainan, Shanghai, Tibet
	Inner Mongolia, Ningxia, Liaoning, Shanghai, Beijing, Xinjiang, Gansu, Qinghai, Shaanxi, Tibet   
	Guangxi, Beijing, Shanxi, Yunnan, Gansu, Xinjiang, Tibet, Shanghai, Hainan, Ningxia, Qinghai
	Gansu, Sichuan, Liaoning, Guizhou, Hainan, Chongqing, Xinjiang, Ningxia, Hubei, Qinghai, Tibet  


*Eleven provinces for the periods 1996-2000 and 2001-2005
**The data of Chongqing is available from 1995. 
Table 3: Rankings of Agriculture ICOR for all the provinces 
	Province
	1985-1990
	1991-1995
	1996-2000
	2001-2005

	Top 10
	Guizhou, Yunnan, Jiangxi, Guangxi, Jilin, Fujian, Inner Mongolia, Hebei, Shaanxi, Shandong
	Anhui, Hebei, Fujian, Jilin, Jiangsu, Hunan, Henan, Guizhou, Inner Mongolia, Shandong   
	Anhui, Henan, Jiangxi Zhejiang      

Guizhou, Shandong, Jiangsu, Tianjin Sichuan Jilin   
	Jiangsu Guangdong Guangxi Hunan Sichuan Hubei Henan Chongqing Guizhou Jiangxi    

	Middle 10
	Hubei Hunan Sichuan Henan Liaoning Guangdong Jiangsu Heilongjiang Shanxi Zhejiang
	Zhejiang Guangxi Jiangxi  Shanxi Sichuan Hubei Guangdong Liaoning Heilongjiang Tianjin  
	Guangdong Fujian Hunan Yunnan Guangxi Hebei Shaanxi Inner Mongolia Chongqing** Hainan  
	Anhui Yunnan Fujian Zhejiang Liaoning Tianjin Shandong Hainan Shanxi Hebei    

	Bottom 10*
	Xinjiang Beijing Qinghai Tianjin Gansu Anhui Ningxia Shanghai Hainan Tibet   
	Shaanxi Yunnan Hainan Qinghai Ningxia Xinjiang Beijing Shanghai Gansu Tibet
	Tibet Liaoning Ningxia Beijing Gansu Shanghai Xinjiang Hubei Qinghai Shanxi Heilongjiang  
	Jilin Shaanxi Heilongjiang Gansu Inner Mongolia Xinjiang Ningxia Qinghai Tibet Beijing Shanghai      


*Eleven provinces for the periods 1996-2000 and 2001-2005

**The data of Chongqing is available from 1995.
Table 4: Rankings of Industry ICOR for all the provinces
	Province
	1985-1990
	1991-1995
	1996-2000
	2001-2005

	Top 10
	Yunnan Guangdong Zhejiang Shandong Fujian Hebei Jiangsu Anhui Guangxi Henan     
	Zhejiang Jiangsu Fujian Shandong Henan Guangdong Anhui Guangxi Yunnan Hebei     
	Guangdong Jiangsu Hunan Zhejiang Shandong Fujian Jiangxi Heilongjiang Henan Chongqing**
	Beijing Guangdong Tianjin Henan Jiangxi Shaanxi Jiangsu Shanghai Fujian Zhejiang    

	Middle 10
	Sichuan Hunan Xinjiang Shaanxi Hubei Guizhou Jilin Hainan Ningxia, Inner Mongolia
	Heilongjiang Hunan Hubei Jiangxi Tianjin Sichuan Ningxia Jilin Shanghai Gansu    
	Hubei Hebei Liaoning Shaanxi Guangxi Anhui InnerMongolia Jilin Guizhou Xinjiang
	Hebei Shanxi Shandong Guangxi Heilongjiang Hunan Chongqing, Inner Mongolia, Yunnan Sichuan    

	Bottom 10*
	Heilongjiang Qinghai Jiangxi Shanxi Gansu Tianjin Liaoning Beijing Shanghai Tibet     
	Shanxi Liaoning Guizhou Inner Mongolia Hainan Beijing Tibet Xinjiang Shaanxi Qinghai
	Sichuan Beijing Yunnan Tianjin Ningxia Gansu Shanxi Tibet Qinghai Shanghai Hainan  
	Liaoning Jilin Gansu Xinjiang Anhui Guizhou Ningxia Tibet Hainan Qinghai Hubei  


*Eleven provinces for the periods 1996-2000 and 2001-2005

**The data of Chongqing is available from 1995.
Table 5: Rankings of Service ICOR for all the provinces
	Province
	1985-1990
	1991-1995
	1996-2000
	2001-2005

	Top 10
	Shandong Hebei Henan Guangxi Fujian Hunan Yunnan Jiangsu Jiangxi, Anhui
	Jiangsu Shandong Anhui Zhejiang Fujian Jiangxi Hubei Henan Tianjin Jilin    
	Shandong Jiangxi Guangdong Jiangsu Tianjin Anhui Hunan Jilin Liaoning Fujian     
	Beijing Shanxi Guangdong, Inner Mongolia Shanghai Jilin Jiangsu Tianjin Guangxi Zhejiang     

	Middle 10
	Guizhou Zhejiang Xinjiang Shaanxi Gansu Liaoning Jilin Heilongjiang Guangdong  Hubei
	Hunan Heilongjiang Guangdong Guangxi Hebei Shanxi Sichuan Liaoning Qinghai Xinjiang  
	Hubei Henan Zhejiang Heilongjiang Shanxi, Inner Mongolia, Chongqing** Guizhou Hebei Shanghai      
	Shandong Anhui Gansu Hebei Heilongjiang Henan Hunan Fujian Guizhou Yunnan 

	Bottom 10*
	Sichuan Shanxi Ningxia, Inner Mongolia, Qinghai Tianjin Hainan Beijing Shanghai 
Tibet    
	Yunnan Guizhou Shaanxi Beijing Hainan Ningxia, Inner Mongolia, Shanghai Gansu Tibet     
	Sichuan Beijing Shaanxi Gansu Guangxi Tibet Xinjiang Qinghai Yunnan Ningxia Hainan
	Hubei Liaoning Sichuan Ningxia Shaanxi Hainan Chongqing Xinjiang Qinghai Jiangxi Tibet      


*Eleven provinces for the periods 1996-2000 and 2001-2005

**The data of Chongqing is available from 1995. 
Estimation 

In the empirical estimation on the relationship between financial development and investment efficiency, the moving average of ICOR by sector is employed as the dependent variable. The use of moving average is to smooth out the data and negative and extreme values are excluded. As the moving average of ICOR in current period depends on the values in past period, a dynamic model is employed here, which can be written as, 
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where the subscript i denotes the ith province (i=1,…,30) and the subscript t denotes the tth year(t=1,…,18); r is real interest rates and fdr denotes financial deepening ratio. The level of real lending rates is included into the regression in order to test the hypothesis of a positive relationship between financial liberalization and investment efficiency. Moreover, to test the relationship between financial reform and investment efficiency, financial deepening ratio is included as independent variable. A common measurement for financial deepening the literature is the ratio of money stock, M2, to the level of GDP (King and Levine, 1993). Demetriades and Hussein (1996) argue that a rising ratio of broad money to GDP may reflect more extensive use of currency rather than an increase in the volume of bank deposits. And they suggest that a more representative measure of financial deepening ratio should exclude currency in circulation from the broad money. In addition, the provincial data for M2 are incomplete over the period 1978-2004. Therefore, the ratio of bank deposit liabilities to nominal GDP is chosen as the proxy for financial deepening.It is expected that real interest rates and financial deepening ratio have different effects on investment efficiency by sectors and regions.
  The panel dataset covers 30 Chinese provinces over the period 1987-2004 (Chongqing province is excluded due to the lack of data. And the data Hainan province starts from 1990). The data used in this study were obtained from China Statistics Yearbook (various issues), Comprehensive Statistical Data and Materials on 50 Years of China, and provincial statistics yearbooks. The data are calculated in 1990 constant price.

  The generalized method of moments (GMM) methodology, proposed by Arellano and Bond (1991), is employed here. The real interest rate is assumed predetermined in this model as it is determined by the central government. And the government’s decision about the future changes in the real interest rate may be affected by unpredictable factors today. Empirical results for the whole country, coastal area, central area and western area are reported respectively in Table 6-9. For each regression, to test the validity of instruments, Sargan test is calculated and its p-value is reported. This methodology assumes that there is no second-order autocorrelation in the first-differenced residuals. The presence of second-order autocorrelation would imply that the estimates are inconsistent. The p-value of second-order serial correlation is also presented in the tables. In all the regressions, the test results suggest that the instruments are valid, and there exist no evidence of second-order serial correlation in the estimations. 
  When the whole dataset is used and overall ICOR is the independent variable, estimation results (as shown in Table 6) suggest that the coefficient of real interest rate is statistically significant at 5% while that of financial deepening ratio is not significant. The negative sign of real interest rate indicates that an increase in real interest rate will improve investment efficiency. Empirical results of using ICOR in agriculture, industry and service sector as independent variables are also presented in Table 6. The estimated coefficient of real interest rate is statistically insignificant in both agriculture and industry sector; while it is negative and highly significant for service sector. As for the financial deepening ratio, it is found statistically significant and negatively related with investment efficiency in agriculture sector; while it significantly enhances investment efficiency in both industry and service sector.
  In order to compare different effects of financial development on investment efficiency and test financial liberalization hypothesis by regions, the data are divided into three groups, namely the coastal area, the central area and the western area, and estimations are performed by using these three sub datasets. Following observations can be made from the estimation results: (1) With overall ICOR as dependent variable, real interest rate is statistically significant and negative in both central and western area; while not significant in the costal area. Its absolute value is equal to 0.17 in the case of western area, compared with 0.07 in the central area. It is also found that in none of these three groups, the estimated coefficient of financial deepening ratio is statistically significant. (2) In the agriculture sector, real interest rate has negative sign in three groups but is only statistically significant in the western area. The estimated coefficient of financial deepening ratio is statistically significant in all the groups but the sign differs. In coastal area, its effect on investment efficiency is found positive; however in both the central and western areas it has negative impact. (3) In the case of the industry sector, a positive sign of real interest rate is reported in all the groups but only significant at 10% level in western area. A significant and positive impact of financial development on investment efficiency is found in coastal area, while in the central area the impact is significantly negative and not significant in western area. (4) In the service sector, the estimated coefficients of real interest rate and financial deepening ratio all have negative signs in three groups. The coefficient of real interest rate is statistically significant in central and western area but not significant in coastal area. Again, financial development has significant impact only in coastal area. 

In sum, when using the dataset for the whole country, the estimation results indicate that financial liberalization appear to positively affect overall investment efficiency and investment efficiency in service sector; however its impact is not significant in both agriculture and industry sector. It is also shown that financial development has positive and significant impact on investment efficiency in both industry sector and service sector; however in agriculture sector its effect is significantly negative. By dividing the dataset into three regional sub-samples, different effects of real interest rate and financial deepening ratio is found on investment efficiency in three sectors: (1) In coastal area, there is no evidence that financial liberalization significantly affects investment efficiency. A significant and positive impact of financial development on investment efficiency in agriculture, industry and service sectors is found in the estimation using coastal sub-sample. (2) In the central area, an increase in real interest rate will lead to the improvement of overall investment efficiency and investment efficiency in industry sector, however its effects are not statistically significant in both agriculture and industry sector. Financial development is negatively related with the improvement of investment efficiency in both agriculture and industry sectors but for overall investment efficiency and that in industry sector, its impact is not significant. (3) In western area, the estimated coefficients of real interest rates are statistically significant in all sectors but the effects differ across sector. For industry sector, its effect is negative but for the other sectors, it is positive. The results also show that financial development has significant impact only in agriculture sector and this effect is negative. 

Table 6: Estimation Results-the Whole Country
	
	Dependent Variable: ICOR

	
	Overall
	Agriculture Sector
	Industry Sector
	Service Sector

	Constant
	-0.0538

(0.0523)
	-0.0190

(0.0294)
	-.1580*

(.0803)
	0.3013**

(0.0406)
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	0.5357**

(0.0514)
	0.0444

(0.0379)
	.2852**

(.0498)
	0.2767**

(0.0544)
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	-0.3313**

(0.0505)
	-
	-.2494**

(.0470)
	-0.1373*

(0.0546)
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	0.0576

(0.0488)
	-
	.0276

(.0471)
	-0.0557

(0.0387)
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	-0.1254**

(0.0365)
	-
	.0017

(.0443)
	-
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	-.0181

(.0401)
	-
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	-0.0762*

(0.0253)
	-0.0076

(0.0112)
	.0473

(.0450)
	-0.0780**

(0.0213)
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	-0.0064

(0.0076)
	0.0102+

(0.0054)
	-.0202+

(.0104)
	-0.0177**

(0.0066)

	Sargan test
	0.1077
	0.5850
	0.4025
	0.1396

	AR(2)
	0.6094
	0.2795
	0.1806
	0.5701


Notes: ‘**’, ‘*’and ‘+’ indicate significant coefficient at 1%, 5% and 10% level respectively. P-values of Sargan test and second-order serial correlation test are provided. 
Table 7: Estimation Results-the Coastal Area
	
	Dependent Variable: ICOR

	
	Overall
	Agriculture Sector
	Industry Sector
	Service Sector

	Constant
	-0.1495*
(0.0763)
	0.0328

(0.0203)
	-0.1686**
(0.0646)
	0.1145

(0.0710)
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	0.6860**
(0.0835)
	0.2372**
(0.0781)
	0.3205**
(0.0868)
	0.1426

(0.1256)

	
[image: image13.wmf]2

,

-

t

i

ICOR


	-0.5195

(0.0888)
	-0.0833

(0.0603)
	-0.2461**
(0.0690)
	-0.1708*
(0.0694)

	
[image: image14.wmf]3

,

-

t

i

ICOR


	0.1048**
(0.0832)
	-
	-
	-
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	-0.1966

(0.0623)
	-
	-
	-
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	0.0099

(0.0513)
	-0.0008

(0.0104)
	0.0323

(0.0393)
	-0.0220

(0.0463)
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	-0.0026

(0.0086)
	-0.0095*
(0.0042)
	-0.0288**
(0.0068)
	-0.0222*
(0.0091)

	Sargan test
	1.0000
	1.0000
	1.0000
	1.0000

	AR(2)
	0.3270
	0.7778
	0.6817
	0.2694


Notes: ‘**’, ‘*’and ‘+’ indicate significant coefficient at 1%, 5% and 10% level respectively. P-values of Sargan test and second-order serial correlation test are provided. 

Table 8: Estimation Results-the Central Area
	
	Dependent Variable: ICOR

	
	Overall
	Agriculture Sector
	Industry Sector
	Service Sector

	Constant
	0.0440

(0.0557)
	-0.1056**
(0.0282)
	-0.3526+
(0.1810)
	0.2109**
(0.0572)
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	0.4715**
(0.0796)
	0.0539

(0.1255)
	0.4389**
(0.1003)
	0.3277**
(0.0932)
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	-0.2092*
(0.0947)
	-0.2968**
(0.0748)
	-
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	-0.0679**
(0.0253)
	-0.0170

(0.0154)
	0.0413

(0.0662)
	-0.1307**
(0.0256)
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	0.0035

(0.0143)
	0.0419**
(0.0092)
	0.0649+
(0.0390)
	-0.0066

(0.0160)

	Sargan test
	1.0000
	1.0000
	1.0000
	1.0000

	AR(2)
	0.2893
	0.3543
	0.2351
	0.9570


Notes: ‘**’, ‘*’and ‘+’ indicate significant coefficient at 1%, 5% and 10% level respectively. P-values of Sargan test and second-order serial correlation test are provided. 

Table 9: Estimation Results-the Western Area
	
	Dependent Variable: ICOR

	
	Overall
	Agriculture Sector
	Industry Sector
	Service Sector

	Constant
	-0.0296

(0.1313)
	-0.0314

(0.0712)
	-0.7194**
(0.2564)
	0.3504**
(0.1072)
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	0.3990**
(0.0750)
	-0.1095

(0.1096)
	0.3561**
(0.0767)
	0.3525**
(0.0761)
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	-0.1182*
(0.0600)
	0.0351

(0.0872)
	-0.3903**
(0.0732)
	-0.1650*
(0.0720)
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	-0.1741**
(0.0439)
	-0.0573*
(0.0247)
	0.1429+
(0.0795)
	-0.2116**
(0.0352)

	
[image: image25.wmf]fdr


	0.0071

(0.0250)
	0.0238*
(0.0119)
	-0.0127

(0.0428)
	-0.0016

(0.0211)

	Sargan test
	1.0000
	1.0000
	1.0000
	1.0000

	AR(2)
	0.3856
	0.6034
	0.3900
	0.9883


Notes: ‘**’, ‘*’and ‘+’ indicate significant coefficient at 1%, 5% and 10% level respectively. P-values of Sargan test and second-order serial correlation test are provided. 

Conclusion

The empirical evidence from Chinese experiences shows that the impacts of financial liberalization on investment efficiency are mixed by sectors and by regions. An increase in real interest rate is related with improvement of investment efficiency in service sector, but in industry sector this positive relationship is not found. Also, by using the sub-sample of coastal area, there is no evidence found to support the financial liberalization hypothesis, but in western area, except for industry sector, higher real interest rate is positively related with investment efficiency. Furthermore, regarding the effects of financial development, estimation results suggest that financial development significantly promotes investment efficiency in coastal regions but not in inland regions.
  These results have important implications for the regional development policy of the country. Since the early 1980s, the Chinese economy has been experiencing a transformation from a central planning system to a market oriented economy. The market-oriented reforms are more progressive in the coastal area than in inland areas, especially in the western area, due to the preferential policies applied to coastal area. These policies are in essence to marketize and internationalize these coastal economies and can be regarded as deregulation policies, which led to a rapid integration into the world market, huge inflows of FDI, and the development of model industrial sectors in these provinces. The estimation result shows a positive and significant relationship between financial liberalization and investment efficiency in western area. Therefore, in order to improve investment efficiency in western area, it is suggested to enhance market oriented mechanism. Furthermore, it is important and necessary for the Chinese government to extend the coast-oriented open-door policy in all regions and help inland regions efficiently integrated into the world economy. The preferential polices which removes the regulation against the marketizations and internationalization of economic activities should be applied to the inland areas. And those regional polices discriminate against the western area should be eliminated. In addition, effective measures have to be set up to strengthen the role of financial sector in allocating capital more efficiently in these areas in order to improve investment efficiency in the less-developed provinces. Further research is suggested to provide deeper insights in these critical issues. 
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