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Introduction
China has sustained rapid economic growth for over 2 decades after initiating reform and opening to the outside world. China’s GDP reached RMB 21.18 trillion in 2006, ranked fourth place in the world after the United States, Japan and Germany. Under its “market for technology” policy, China has become the second largest recipient of FDI just after the US over the past decades. It is noted that China’s opening to foreign investment was not motivated by a shortfall of domestic savings; rather, through the concept of a “markdet for technology”, FDI, foreign trade and technology transfer were expected to contribute to the modenisation of the national economy (OECDa, 2007). While foreign direct investments have led to knowledge spillovers, they did not appear to generate much needed technology transfers. This has prompted China to transform its mode of economic growth from the existing low value-added, export-driven growth to innovation-driven growth. 
Incentivizing innovation can take two basic forms: a) financial incentives – direct government funding for private sector innovation activities through grants, loans, subsidies, etc; and b) fiscal incentives – tax relief measures which encourage firms to carry out innovation activities by reducing their cost (Eourpean Commission, 2003). As one of the main instruments of innovation policy, tax incentives are justified by knowledge spillovers and innovation risk. In contrast with subsidies, it can also improve the domestic environment for R&D expenditure without any sectoral or technological targeting, thereby reducing administrative costs. OECD’s latest study (2007b) has shown, some 20 OECD countries use tax instruments to encourage firms to increase their R&D expenditure, and such instruments are also being developed in non-membre countries, including China. 
Fiscal incentives allow companies to reduce their tax bills as a reward for carrying out innovative activities, enbling them to reduce the total costs of such investments (Atkinson, 2007). China initiated the “Medium- to Long-term Strategic Plan for the Development of Science and Technology” in 2006 that sets out the key objective and priorities in science and technology. The overarching goal is to make China an “innovation-oriented” society by the year 2020. The fulfillment of this ambitious task requires, among other things, a significant improvement of incentive structures. Currently, our understanding of tax incentives in China remains very limited as a result of underdeveloped research into the relationship between fiscal incetives and innovation in the Chinese context. For example, what are the main characteristics of tax incentives in China? how do fiscal incentives in China evolve? what is the relative effectiveness of R&D tax incentives? And how do tax incentives fit in the overall policy mix for supporting R&D and innovation? This paper makes no intention to answer all these questions. As a tentative effort in part of an ongoing research project, it rather has two limited objectives in that a) to describe the evolution and main features of tax incentives in China, and b) to explore some of the policy issues concerning the effectiveness of fiscal policies.
China’s Innovation Performance

China’s science and technology (S&T) policy reform and development have been driven and underlined by a wider economic reform agenda. The evolution of post-reform S&T policy can be divided into four phases, i.e. the experimentation phase (1978-1985), structural reform (1985-1995), deepening of the S&T reform (1995-2005), and the development of a firm-centred innovation system (2005 onwards)(OECDa, 2007). 

Up to now, assessment of innovation performance in China is still far and few. Nevertheless, evidence from a few studies seems to suggest a considerable improvement of innovation performance in China after continued reforms of S&T policy over the four phases (Naughton and Segal, 2003; OECDa, 2007; Zhong and Yang, 2007; Zhou and Leydesdorff, 2006): 
· China has become a major S&T player in the world in terms of inputs to innovation. The R&D/GDP ratio has more than doubled in a decade and reached 1.34% in 2005 compared to only 0.6% in 1995; 

· The business sector has become the dominant R&D actor, now performing over two-thirds of total R&D, up from less than 40% at the beginning of 1990;

· China has relied heavily on technology imported from abroad, and the development of its scientific and technological capability has until recently lagged behind its economic growth. This trend was reversed towards the end of the last decade and since then significant progress has been made towards developing the country’s innovative capabilities.

Yet, serious problems remain with the development of independent innovation capability. 
First, although the impressive investment in resource for science technology has contributed significantly to the rapid socio-economic progress registered in China in the last decade, it has not yet translated into a proportionate increase in innovation performance. Particularly, the innovation outcomes of the domestic business sector are much lower than what one would expect given its share in total R&D and human resources in science and technology (HRST) (OECDa, 2007). This has raised the question of efficiency and effectiveness of fiscal policy design and implementation.
Second, the rapid increase in business sector R&D has resulted, to a significant extent, from the conversion of some public research institutes into business entities. The vast majority of Chinese enterprises still have both limited capabilities and a low propensity to innovate. The question will be whether there are defective incentive structures in tax incentives or whether fiscal policy alone can sufficiently incentivize firms to innovate.
Third, manufacturing firms have dramatically increased their funding of R&D by outside research institutes. This reflects the perception among firm managers that buying or contracting for research from outside research institutes is more cost-effective than attempting to develop new product or process technology in-house (Liu and White, 2001).

Finally, programmes to support innovation, such as Spark and Torch, account for the lion’s share of public funding, arguably indicating an imbalance in public support.

These problems indicate the sources of ineffiencies steming from structural imbalance within the innovation system and defective incentive structures for actors. In the development of a firm-centred innovation system, demand-side factors will play a growing role in determining the scale, allocation and impact of S&T investment.
Tax Policies and Innovation
As an important instrument of state macro-control, taxation plays a crucial role in allocating resource and promoting technological innovation. Statistics indicate the presence of over 600 items of preferential tax treatment in 20 taxes levied by China since the compound tax system was set up in the 1980s. Now there are 118 preferential policies for technological innovation, including 48 turnover tax policies, 58 income tax policies, and 12 property tax policies. The number of preferential policies for technological innovation is the second largest after the number of preferential policies for social welfare. At the same time, the amount of tax exemption and reduction allowable for science and technology is almost in the highest range. China’s tax incentives for technological innovation encompass all forms of internationally adopted tax credit, pretax deductions and accelerated depreciations. Therefore, China has set up a fairly comprehensive taxation regime orientated to support the development of innovation system. 
Corresponding with science and technology development strategies, China has undergone a series of transformations and adjustment in R&D tax incentives over the years. Firstly, there has been a shift from the dual-track income tax system in favour of foreign funded enterprises to the unified income tax system for domestic and foreign funded enterprises to pay the same income tax rate; secondly, there was a transformation from the production-based VAT system to the consumption-based VAT system; thirdly, there was adjustment and fine-tuning of preferential policies in respect of R&D expenditure pretax deduction, accelerated depreciation, and etc. 
Corporate Income Tax Unification
Since initiating reform and opening to the outside world, China had long adopted the “dual-track” income tax model under which two separate income tax systems existed side by side for domestic and foreign funded enterprises respectively. With regard to foreign funded enterprises, in order to meet the needs of attracting foreign investment, technologies and talent, and the needs of encouraging international economic and technological cooperation, China enacted and implemented a series of laws and regulations, e.g. the Income Tax Law on Sino-Foreign Joint Ventures in 1980; the Income Tax Law on Foreign Enterprises in 1981; and integration of two separate income tax laws for wholly foreign funded enterprises and foreign enterprises into the Income Tax Law on Foreign-Funded Enterprises and Foreign Enterprises in 1991. 
In respect of domestic enterprises, the State Council enacted the Income Tax Regulations on State-Owned Enterprises (Draft) in 1984; the Provisional Income Tax Regulations of Collectively Owned Enterprises in 1985; the Provisional Income Tax Regulations on Private Enterprises in 1988. The State Council also consolidated the two separate sets of income tax regulations for domestic enterprises such as state-owned, collectively owned and private enterprises into the Provisional Regulations on Corporate Income Tax in 1993, which took effect in 1994. By that time, the “dual-track” income tax model was completed with two separate income tax regimes in parallel for domestic and foreign funded enterprises. This model resulted in differences in pretax deduction, preferential policies, and applicable tax rates for domestic and foreign funded enterprises. 
As regards pretax deduction, domestic enterprises were imposed a ceiling on the amount of pretax deductions for payroll expenses, charitable donations, advertisement fees, staff training expenses, employee benefits and employee union fees, whereas foreign funded enterprises were allowed to deduct such costs before tax without any restriction. 
In respect of preferential taxation treatment, to boost the policy initiatives of attracting foreign investment, the state adopted a series of preferential taxation policies, mainly including “two-year income tax exemption and tax reduction by 50% for another three-year” incentives for foreign funded production enterprises, “five-year income tax exemption and tax reduction by 50% for another five-year” incentives for foreign funded enterprises investing in port/harbor and energy, and the reduced tax rate of 15% or 24% for foreign funded production enterprises located in special economic zones and economic and technology development zones. Evidently, Chinese government offered a broad range of generous incentives to foreign funded enterprises with preferential policies aiming to attract foreign direct investment, encourage export, and utilize advanced technology etc. In comparison, domestic enterprises were entitled to a narrow band of preferential taxation treatment. 
With regard to effective tax rates, domestic enterprises were subject to a statutory baseline income tax rate of 33% and a reduced tax rate of 18% or 27% in the case taxable income falling in the range of RMB 30,000~100,0000. Foreign funded enterprise were subject to a proportional income tax rate of 30% plus a local income tax rate of 3% (total tax rate: 33%). While the income tax rates of domestic funded and foreign funded enterprises appeared to be the same, the effective enterprise income tax rates (burdens) were below nominal tax rates after adjusting for allowances offered by preferential policies under different tax laws and regulations. For example, 3% local income tax included in foreign funded enterprise income tax was exempted in most areas of China. As mentioned earlier, domestic and foreign funded enterprises were subject to different preferential taxation treatments, which caused an actual tax burden of foreign funded enterprises below that of domestic enterprises. According to the findings of a nationwide survey on corporate income tax, the actual average tax burden was approximately 25% for domestic enterprises and approximately 15% for foreign funded enterprises, i.e. 10% additional tax burden for domestic funded enterprises. 
From a historical perspective, the “dual-track” income tax model played a positive role in promoting China’s technological progress and innovation, attracting a huge amount of foreign investment, and importing advanced technologies and management methods, while promoting Chinas’ openness and science and technology progresses. Given China’s greater emphasis on indigenous innovation, however, the discrepancies between the two separate taxation regimes for domestic and foreign enterprises were in contradiction with China’s science and technology development strategies. Nor they delivered a unified fair and normative taxation policy environment for all forms of enterprises and created a tax policy environment for independent innovation. Therefore, it was inevitable for China to unify the income tax regimes for domestic and foreign funded enterprises. 
The Corporate Income Tax Law of China was enacted at the 5th Meeting of the 10th National People’s Congress in 2007 and became effective on 1st January 2008. Under this law, domestic and foreign funded companies will be subject to a unified income tax system. The unified income tax rate for domestic and foreign funded enterprises is 25% (or 20% for small firms with low profit margin). Under the unified pretax deduction methods and criteria, enterprises are allowed to deduct before tax all reasonable expenses incurred in earning revenues; unified preferential taxation policies are shifted from regional based incentives to industry based ones in line with industrial policies to encourage resources and energy conservation, environmental protection and high-tech development. 
The new tax law has a number of preferential policies to encourage technological innovation, including:
1) A preferential income tax rate of 15% for high-tech enterprises applicable to all such enterprises nationwide rather than exclusively to those located in State High and New Technology Industry Development Zones;

2) Tax credit for R&D expenditures in developing new technologies, new products and new processes;

3) Tax deduction for venture capital firms in proportion of their investment in areas supported and encouraged by the state;

4) Shorten depreciation or accelerated depreciation methods for fixed assets due to technological progresses;

5) Income tax exemption or reduction for qualified technology transfer proceeds. 
In effect, the new corporate income tax law was enacted to provide a unified, equitable tax environment for all forms of enterprises. Meanwhile, the tax law also provides more favourable taxation policies for Chinese enterprises to conduct independent innovation. 
Change in VAT
Beginning from 1994, China levied VAT on industrial production, trade and commerce, import, processing, repair and maintenance. VAT has since become China’s single largest tax revenue, accounting for approximately 50% of total tax revenues for many years. The “production based VAT” regime, however, did not allow tax deduction from expenditure on purchase of fixed assets. By the end of last century, China’s economic landscape changed drastically from an erstwhile resource constrained economy into a demand constrained economy. Expanding domestic demand and stimulating domestic enterprise investment and consumer spending became a top priority of utmost urgency. Production based VAT, however, discouraged enterprise technological progresses because high-tech companies usually require installing more investment in fixed assets such as machinery and equipment but production-based VAT disallows enterprises to deduct from output VAT the input VAT paid when buying fixed assets. This means imposing an extra burden on enterprises, which not only damped enterprise investment enthusiasm but also hindered enterprise equipment upgrade and technological innovation capability. Therefore, Chinese government decided to phase out the production-based VAT and institute the consumption-based VAT, thus allowing enterprises to deduct from VAT payable the VAT paid when buying fixed assets. 
In 2004, China launched a pilot programme with a broaden scope of VAT deductions in eight industries in three provinces and one city in Northeast of China as the first step to reform the VAT regime. In 2007, the Ministry of Finance and the State Administration of Taxation jointly promulgated the Provisional Regulations on Expanding the Scope of VAT Deductions in Midland to expand the pilot programme to 8 industries in 26 old industry base cities in central China. VAT reform will shorten investment payoff period and reduce investment risk exposure on the one hand; it will also help boost capital expenditure, technological progress and equipment upgrade, promote technology intensive and capital intensive enterprise development, and effectively push Chinese enterprises to pursue technological innovation, enhance enterprise product upgrade, and create favorable conditions for building an innovative nation on the other. 
Adjustment and Fine-tuning Preferential Measures
China has a large number of preferential taxation treatment measures and policies in support of technological innovation in various tax laws and regulations or circulars. Of which, the important preferential measures relate to R&D expenditure pretax deduction and accelerated depreciation etc. 
In respect of R&D expenditure pretax deductions, the Ministry of Finance and the State Administration of Taxation stated in 1996
 that state-owned and collectively-owned industrial enterprise could include in administrative expenses all expenditures on research and development of new products, new technologies and new processes; and that they were eligible for 50% additional pretax deductions provided that R&D expenses increased by 10% from a year earlier. In 2003, the tax creadit in the form of pretax deduction from technology development expenses was extended to qualified industrial enterprises of any form of ownership.
 In 2006, the Ministry of Finance and the State Administration of Taxation revamped again the preferential policies for pretax deductions of enterprise technology development expenses.
 Firstly, the new policy allows all qualified domestic and foreign funded enterprises, scientific research institutes and universities (collectively called “Enterprises”), not as in the previous policy just industrial enterprises, to deduct before tax their technology development expenses; secondly, it increases the magnitude of pretax deductions and allows enterprises to deduct from taxable income 150% of technology development expenses incurred each year. The new policy thus abolished the requirement for enterprises to spend 10% more on R&D in order to qualify for additional pretax deductions; thirdly, it allows enterprises to carry forward their enhanced losses in the subsequent five years, to set against future incomes, as per laws and regulations. 
In respect of accelerated depreciation, the Ministry of Finance and the State Administration of Taxation stated in 1996
 that state-owned and collectively-owned industrial enterprises could amortize more than once into administrative expenses the purchase costs of critical equipment and instrument (with a unit price less than RMB 100,000) used in developing new technologies and developing prototypes, instead of depreciating such equipment and instrument qualified for fixed assets. Meanwhile, enterprises were allowed to choose a shorter depreciation life within the allowable range prescribed by the state based on technical renovation plan and affordability. 
As for enterprises in electronics manufacturing, shipbuilding, aircraft making, car manufacturing, chemical production, pharmaceuticals and others approved by the Ministry of Finance, they were allowed to depreciate machinery and equipment using the double-declining balance method of depreciation or the sum of years’ digits depreciation; other enterprises were also allowed to use such accelerated depreciation methods to depreciate some special machinery and equipment if meeting the requirements of the industry financial accounting standards promulgated by the Ministry of Finance industry. In 2006, the Ministry of Finance and the State Administration of Taxation promulgated new regulations on accelerated depreciation
 to expand the scope of application for accelerated depreciation preferential policies to apply to all qualified domestic and foreign funded enterprises, scientific research institutes and universities (“Enterprises”). In the meantime, enterprises were allowed to record once or multiple times into period expenses the purchase costs of R&D equipment and instrument (with a unit price less than RMB 300,000), without recording depreciation of such equipment and instrument qualified for fixed assets; enterprises were allowed to use the double-declining balance method of depreciation or the sum of years’ digits depreciation to depreciate R&D instruments and equipment (with a unit price in excess of RMB 300,000). 
Performance and Issues of Fiscal Policies 
In the specific historical environment, science and technology related fiscal policies promoted China’s technological progress and innovation by: (1) providing adequate financial assurance for science and technology development, promoting the overall national technology strength; (2) attracting a large amount of foreign investment, importing advanced technology and management methods, and promoting China to open wider to the outside world; (3) leveraging the guidance role of fiscal funds, supporting enterprise proprietary innovation and combination of production, education and research, promoting China’s high-tech industry development, and further promoting science and technology achievements commercialization; (4) working with state industry policies to guide investment orientation.  
While China’s fiscal policies have long offered profound support and incentives for technological innovation, there still exist deficiencies in support of enterprise innovation and combination of production, education and research, mainly including: (1) design of fiscal policies are not tailored to the entire process of enterprise technological innovation; (2) there are a multitude of preferential taxation policies encouraging technological innovation, but such policies are scattered in various tax laws and regulations without any systematic and integral design; (3) many preferential taxation policies for science and technology have not been incorporate into law. 
Concluding Remarks
Since initiating reform and opening to the outside world, China has continued to modify technological innovation strategies in response to the country’s economic development conditions and the trajectory of global science and technology development and has come a long way to set out a science and technology strategy as of today to build an innovation system with unique Chinese characteristics. Correspondingly, the Chinese government embarked on reforms of fiscal and taxation policies for science and technology development. During a lengthy science and technology catch-up period from the commencement of reform and openness initiatives to the beginning of the new century, China made full use of fiscal policies to effectively promote importation, digestion and absorption of the world’s advanced technologies and thus swiftly shorten its gap with the world’s advanced science and technology development. At the same time, China has refined its science and technology system, and established its position as the world’s major manufacturing powerhouse. Nevertheless, due to the market-for-technology policy coupled with high technology barriers established by foreign countries, China are still unfavorably positioned in the science and technology arena, especially in many core technology areas. The lack of core technology has long had an adverse impact on China’s science and technology development and even economic structure adjustment. Therefore, Chinese government has chosen to pursue a science and technology strategy for proprietary innovation in recent years, and set a strategic goal of building an innovative nation.
In observation of the evolution and development of science and technology policies and fiscal policies in support of science and technology development, fiscal policies have undoubtedly played an important role in supporting and promoting China’s science and technology development. It is well known that governments of all countries worldwide, especially developed countries are all dedicated to pushing for their science and technology progresses, and have accumulated many successful experiences of reference value to China. Therefore, China should further refine its fiscal policies in support of science and technology development based on its special circumstances in order to contribute more to the strategic goal of building an innovation nation. 
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