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JEL CODES: F23, L22, L60, O33 

KEY WORDS: Japanese and U.S. FDI, Total Factor Productivity Growth, Productivity Growth of Indian Firms.

Differential Impact of Japanese and U.S. Foreign Direct Investments on Productivity Growth: A Firm Level Analysis

Rashmi Banga

1. Introduction

The Indian government in the post-liberalisation period has slowly but steadily tried to facilitate the inflow of foreign direct investment (FDI) into different sectors of the economy. FDI is sought because it is expected to not only augment investible resources but, more importantly, to improve technological standards, efficiency, and competitiveness of domestic industry. FDI is also associated with bringing in of "relatively" latest technology into the industry since markets for technology are imperfect. 

However, studies on the impact of FDI on productivity growth suggest that the exact nature of the impact of FDI depends on the firm-industry-host economy specific factors. These include the technological levels prevailing in the industry, the learning capabilities of the firms and the absorptive capacity of the host economy, which determines the rate of technical diffusion of the technology (Aitken and Harrison 1999, Kokko et al., 1996). However, hardly any studies have taken into account the source of FDI while examining the impact of FDI on the productivity growth. Foreign direct investments come from different sources. These sources of FDI are likely to operate at different levels of technology, follow different modes of transferring technology and may have different motivations for undertaking investments which may depend on the economic and financial environment of their respective home countries. It is therefore possible that they have differential impact on the productivity growth of domestic firms. 

For our analysis, we select FDI from two source countries, namely, Japan and U.S. The reasons for selecting these two countries are twofold. Firstly, since mid 1980s till about mid 1990s the percentage share of U.S. and Japan in the total stock of FDI in India has risen steadily. The U.S. multinationals increased their operations in India as early as 1960s and by 1970s around 20 percent of foreign direct investment in India came from the U.S. The Japanese multinationals entered India as late as the 1980s. However, in spite of its late entry, in the 1990s, Japan emerged as the third largest investors in India after U.S. and U.K. The second reason for selecting these two sources of FDI is that the differences in the nature of FDI from Japan and U.S. have been extensively studied in the literature and therefore warrant a comparison in the context of the Indian economy also. 

The paper thus attempts to analyse the impact of Japanese and US affiliation on the productivity growth of the firms in the Indian manufacturing firms. The analysis is carried out at the firm level and the productivity growth of Japanese-affiliated, U.S.-affiliatyed and Indian firms is compared in three broad industrial categories where both Japanese and U.S. firms are significantly present, namely, Automobiles, Electrical and Chemicals.

The rest of the paper is organised as follows: Section 2 discusses the literature related to the impact of FDI. Section 3 discusses why the source of FDI matters?;  Section 4 describes the data, variables and methodology used; Sections 5 presents empirical results and Section 6 concludes the study.

2. Impact of FDI on Productivity Growth: Earlier Studies

Literature related to the direct impact of FDI has emphasised that FDI due to the resources associated with it and the attributes embedded in it are expected to provide a package of tangible and intangible wealth-creating assets. These assets become available directly for use in productive activities in the host countries and are further amplified by externalities and spillovers that strengthen the resource base and production capabilities in developing economies. The financial capital generated, transmitted and invested by the foreign firms is one of the principal contributions of FDI's to a country's output or productivity growth. This financial capital is generated internally since not all of their profits are distributed to shareholders as dividends; some are retained and reinvested, adding to firm's capital stock. The very presence of FDI in an industry is also expected to improve the average productivity and skill levels of the industry since MNCs are associated with higher efficiency levels due to their ownership and internalisational advantages (Caves 1974b, Dunning 1973). 

Another direct impact of FDI, which goes far in promoting productivity growth in a firm is that foreign affiliates leads to an access to technology particularly through imports of capital goods. Such technology is exported through FDI to wholly owned foreign affiliates and joint ventures. This way the foreign firms maintain their competitive advantage by transferring their most recent technology to their affiliates, while selling or licensing older technology to others. For developing countries, therefore, FDI may be the only way to gain access to latest or "relatively" latest technology. 

The empirical evidence on the impact of FDI is however, mixed. Some studies e.g., Caves (1996), Globerman (1979), Blomstrom and Wolf (1994), Djankov and Hoekman (2000) have found that FDI have a positive or weak positive effect on the productivity levels. On the other hand, there are others e.g., Kokko (1994), Kokko, et al., (1996), Aitken, and Harrison (1999) and Haddad and Harrison, (1993), who have found that foreign firms have negative effects on the productivity performance of the domestically owned firms. 

However, the above studies together do establish the fact that impact of FDI is industry-firm-host economy specific. For the Indian economy, Goldar (1995) and Kathuria (2000, 2001) have studied the impact of FDI on productivity growth of Indian firms. The study by Goldar examines the impact of technology acquisition via FDI on TFPG for the period 1987-88 to 1989-90. His results do not reveal any strong positive effect of the technology acquisition accompanying FDI on productivity growth. The study of Kathuria indicates that there exists positive spillovers from the presence of foreign-owned firms, but the nature and type of spillovers vary depending upon the industries to which the firms belong and also on the R&D capabilities of the firms. However, as mentioned earlier, hardly any of the studies in the literature have tried to disaggregate the spillovers of FDI from different sources and compare them. This paper is an attempt in this direction. It tries to bring out differences in the productivity growth of foreign affiliates from different countries of origin and their impact on the TFPG of the firms in Indian manufacturing industries.
3. Is Source of FDI Important?

The theories of foreign direct investment have, in general, seek to explain foreign direct investment ignoring its country-of-origin. The inherent differences in the foreign direct investment originating from different source-countries i.e., Japan and the U.S. and their impact on exports of the host country, were first discussed by Kojima (1973). Though Kojima’s approach was criticised on various grounds, it has nevertheless led to a vast theoretical and empirical literature comparing various aspects of the nature and the impact of Japanese and U.S. multinational corporations. Of this vast literature, some of the important empirical studies that have compared operations and impact of Japanese and U.S. foreign direct investments in the same host country are Encarnation (1999), Ravenhill (1999), Dunning (1994), Schroath, Hu and Chen (1993) and Kojima (1991). These studies have together brought out various differences in the ownership advantages, organizational structures, motives, technology levels and management practices of Japanese and U.S. firms. 

It is generally argued that Japanese firms behave differently from other firms, either because of their protected domestic base or because they have different financial and institutional structures. (Graham and Krugman 1995). The Japanese FDI are largely undertaken by small and medium sized firms while large firms undertake US FDI. This implies that the level of technology at which they operate differs. Firms from the two source countries are also found to differ with respect to their corporate governance, financial structures and output & investment strategies in Indian manufacturing industries
. While short-term profits are important for U.S. firms, it is the long- term profits that the Japanese firms aim at. Moreover, it is found that U.S. FDI in manufacturing is usually undertaken in most technologically sophisticated industries with not yet standardised products that are more capital-intensive in nature while Japanese FDI generally enter industries that are less capital-intensive producing standardised products that are less technology-intensive. Further, the mode of transfer of technology by the Japanese firms is termed as orderly transfer of standardised production that differs from the American "reverse-order" transfer of technology  (Kojima 1978). 

Dunning (1994) finds that whereas in 1950s and 1960s, the ownership  advantages of US firms were primarily based on their ability to innovate new products and production processes, devise more appropriate organisational structures and their marketing and budgetary control techniques, the ownership advantages of Japanese firms in the 1970s and 1980s essentially comprised of their capability to co-ordinate and manage the resources and capabilities within their jurisdiction so as to minimise their  transaction costs. Schroath, Hu and Chen (1993) find that U.S. has a higher proportion of its joint ventures in the high technology category as compared to Japan. These results are supported by the study of Balassa, and Marcus (1990).

Comparing the impact of Japanese and U.S. FDI, Kojima (1991) finds that in most cases Japanese FDI contribute to the development of the host country with greater efficiency than American FDI. The U.S. FDI follow a remarkably uniform industrial pattern across countries and across time while the industrial pattern of Japanese FDI differ significantly between resource-abundant countries and resource-scarce countries and also over time. Doyle, Saunders and Wong (1992) compare the goals and strategies of American, Japanese and British multinational corporations (MNCs) and find that American subsidiaries are more oriented towards delivering short-term profits and less adapted to local market conditions than their Japanese competitors. 

Along with the above studies, some of the recent studies have also found differences in the operations of Japanese affiliated and U.S. affiliated firms operating in the same host country. In a study by Encarnation (1999) that compares American MNCs, Japanese and other Asian MNCs, it is found that as compared to other MNCs, Japanese MNCs still sell more of their output in the host-country markets at home or in third country. Ravenhill (1999) identifies four areas, namely, localization of management, sourcing of components and capital goods, replication of production networks, and distribution of research and development activities, in which Japanese multinational corporations subsidiaries frequently differ in their practices from their U.S. counterparts. This is expected to affect the prospects of technology transfer to the host economy. The study concludes that the subsidiaries of U.S. corporations are more likely than their Japanese counterparts to interact with the host economy in a manner that facilitates local acquisition of technology. 

Given the results of the above studies, it can be concluded that the source of FDI is important in determining its nature of operations and impact in the host country. However, very few studies have as yet compared the impact of source of foreign affiliation on the productivity growth of the firm.  
4. Data, variables and methodology: 
Data and sample

In order to estimate the productivity growth rates at the firm level, we have collected data from corporate data base Capitaline, produced by Capital Markets Ltd, an Indian information services firm. The database provides panel data for about 10,000 companies that are listed on an Indian stock exchange as well as some unlisted companies. However, one of the limitations of the Capitaline package is that it does not include fully foreign-owned firms or all the joint ventures that are not listed on any Indian stock exchange. This is supplemented with data taken from various issues of Annual of Survey of Industries (ASI), National Accounts Statistics and some publications of Ministry of Industry. The analysis is based on data of 153 firms for the year 1993-94 to 1999-2000 in three broad industries i.e., Automobiles, Electrical and Chemical. The criteria used for selecting industries is that only those industries are selected where both Japanese and U.S. foreign direct investments are simultaneously present. The data on foreign equity invested for the years 1993-94 to 1995-96 has been constructed using ratio of the dividends paid in foreign exchange by the firms to total dividends paid. This may also include the dividends paid to foreign institutional investors. However, this is not expected to be large for this period. The ERP series estimated by NCAER for the years 1995-96 to 1998-99 has been used. All the variables used in the panel data estimation of productivity are measured at constant prices of 1993-94. Deflation of output and inputs has been done with help of suitably constructed deflators.

The earlier studies estimating production function for the Indian manufacturing have used the wholesale price indices to deflate the series on output and inputs of the firms to arrive at the constant prices. However, we have used the actual prices of the major outputs and inputs of the firms to arrive at indices for deflating output and input series of the firms. 

Variables 

There are two sets of variables used for the analysis: (a) variables for the estimation of production function for deriving productivity estimates and (b) variables used in the regression analysis explaining variations in productivity growth. These are discussed in that order.

(a) Variables for production function estimates:
Output: The Capitaline dataset provides data on the major outputs of the firms along with their prices. Weighted output indices are constructed using the prices of two major outputs of the firms. The value (price*quantity) of the output is used as the weights in the series.

Intermediate inputs: Capitaline dataset also provides data on the major inputs used by the firms along with their prices. The total raw-materials consumed by the firms is deflated by the weighted input price series, which is constructed using the actual prices of the inputs. The total cost of the inputs is then used as the weights.

Labour: The data on total employee cost of the firms is collected from the Capitaline  and the series on number of employees is constructed using the wage-rate in corresponding industries estimated from ASI.

Capital series: The methodology used to estimate capital is that used by Srivastava (1996). However, the deflators used for deflating different series of capital are further disaggregated. Capital stock is taken to consist of Plants and Machinery, Land & Building and other Fixed Assets. Two separate series of capital are constructed i.e., one for Plants and Machinery along with other fixed assets and the other for Land & Building. These are deflated separately to arrive at estimates of capital stock in the base year i.e., 1993-94 for each firm. Data on Gross capital formation in plants & machinery and construction at current and constant prices are collected from NAS and an implicit deflator is arrived at. Applying this implicit deflator, capital stock in the year 1993-94 is estimated. However, since in the base year the firm's asset mix is valued at historic cost, the value of capital at replacement cost for the current year is arrived at by revaluating the base year of capital. Implicit deflators are constructed for last 15 years in case of plants and machinery of the firms and for last 25 years or the date of incorporation of the firm for construction in the firms.

A revaluation factor (as used by Srivastava) is then applied to each series to obtain capital stock at replacement costs at current prices. Deflating these values we arrive at capital stock in real terms for the base year. Subsequent years investment is then added i.e., Gross fixed assets t - Gross fixed assets t-1 to the capital stock existing at every time period using the perpetual inventory method. The capital stock series is hence arrived at for the firms.

Fuel and power: Energy is an important input in firms’ output. Capitaline provides data on expenditure on fuel and power. Weighted price indices are constructed to deflate the expenditure on fuel and power. Wholesale price indices for electricity for industrial purposes and furnace oil from CMIE publications are used. Weights used are the firms’ expenditure on oil and power. 

(B) Varaibles used in regression analysis:
Earlier studies have found that the impact of FDI on productivity growth is firm-industry specific. The productivity growth of the industry is found to be related to some industry-specific variables like capital intensity in the industry; R&D intensity of the industry, imports of knowledge capital goods in the industry; outward-orientation of the industry and policy regulations controlling the industry. To analyse the impact of FDI on the productivity growth of the firms it becomes important to control for these variables. Industry dummies are therefore used to control for these industry-specific effects.

The productivity growth of the firms is a dependent on some firm-specific variables like size of the firms, age of the firms, R&D intensity of the firms, etc. To control for firms-specific variables the following variables are considered:
Firm-specific variables

a) Size of the firm i.e., log of sales of the firm (SIZE)

b) Age of the firm, i.e., date of inception of the firm (AGE)

c) R&D Intensity of the firm i.e., R&D expenditure/sales (R&D)

d) Export Intensity of the firm (XI)

e) Capital-Labour ratio of the firm (K/L)

f) Import of Disembodied Technology by the firm, i.e., Royalty and Technical fees paid by the firm (IMPDT)

g) Import of Capital goods by the firm (IMPCAP)

h) Foreign Equity as a proportion of total equity invested in the firm (FE)

i) Japanese Equity as a proportion of total equity invested in the firm (JE)

j) U.S. Equity as a proportion of total equity invested in the firm (USE)

Methodology

The methodology adopted to estimate the productivity growth at industry as well as at the firm level is the "time-variant firm specific" technical efficiency approach, first introduced by Cornwell, Schmidt and Sickles (1990). This methodology for estimating TFPG has also been used by Srivastava (1996) and Kathuria (2000) for estimating TFPG. Four inputs based Cobb-Douglas production functions are estimated for the three industries. An average of the seven years is then taken and linear regressions are run. This is done so as to smoothen out the impact of the year-to-year fluctuations in demand. 

We estimate a four input production function i.e., with output Y and inputs as material inputs M, labour L and capital K. The production function can be written as 

Yit =  Ft ( Lit, Kit, Mit,, Eit)

Typically the model to be estimated is Cobb-Douglas representation of technology relating factor inputs and output for a given industry.

Y it = A e h(i,t) ft (L(it, K(it, M(it , Eit)  
Where i index firm and t index time periods. The Hicks-neutral productivity factor, 

A e h(i,t)  is allowed to be different across firms and over time. It is further assumed that h(.) can be parametrised as,

h(i,t) = u(i) + ((t) +  vit

Where u(i) = ui  depends on unobservable differences across industries. ((t) represents productivity and policy shocks common to all industries during any time period and vit represents all other omitted variables and random shocks. A very general parametrisation for ((t) is to impose no structure on it. Alternatively, some structure could be imposed on productivity growth and it can assumed to be linear or quadratic function of time.

Assuming ((t) to be a quadratic function of time it can be written as
(it  =  (i1   +  (i2 t +  (i3  t2
(it = ('t  (ij   where (t = (1,t,t2) and (ij= ((i1 ,   (i2 ,  (i3)'.

In discrete time framework, annual productivity growth is measured as ( ((t). The regression of the residuals on time and time squared is first done and then the predicted values of the residuals in the period t-1 are subtracted from those of period t to get the estimates of productivity growt of the firms. The impact of FDI on TFPG in the firm is expected to vary according to the source country of the FDI.  To capture this impact it becomes important to control for other variables that may affect the TFPG of the firm. TFPG is therefore taken as a function of the following variables.

TFPG of firm = f (foreign equity participation, industry specific variables, firm specific effects, policy variables) + error term 
5. Empirical results: 
Table 1 compares average total factor productivity growth and some other industrial characteristics of Japanese- affiliated, U.S.-affiliated and domestic firms in the selected industries. The period of analysis is seven years, i.e., 1993-94 to 1999-2000. The total number of the firms considered is 276; out of which around 153 firms are domestic firms, 78 firms are 
U.S. affiliated frims and 45 are Japanese affiliated firms.. The results show that the average TFPG has been highest for the Japanese firms during this period. However, interestingly, the average TFPG of Indian firms is found to be higher than that of the US firms. This shows that all foreign firms may not be alike in their operations even if they operate in the same host country. The R&D intensities are higher for the Japanese firms as compared to 
U.S. and domestic firms. The imports of disembodied technology is highest for domestic firms though import of embodied technology in domestic firms is higher than those of U.S. firms but lower than that of Japanese firms. This is indicative of the efforts made by the Indian firms to "catch-up". 

Table 1: Comparison of Average Values of TFPG and some other industrial characteristics of Japanese, U.S. and domestic firms: 1993-94 to 1999-2000

	
	Domestic firms
	U.S.   Firms
	Japanese Firms

	
	Mean
	(

	Mean
	(

	Mean
	(


	1. TFPG
	0.07
	0.04
	0.04
	0.04
	0.09
	0.03

	2. R&D

intensity
	0.004


	0.001
	0.01
	0.003
	0.03
	0.004

	3. Import of disembodied technology/ total sales
	0.009
	0.004
	0.004
	0.001
	0.007
	0.002

	4.Import of embodied technology/ total sales


	0.005
	0.01
	0.001
	0.04
	0.007
	0.01

	No.of firms
	153
	78
	45


Table 2 presents the results of the ordinary least squares estimation (OLS) of impact of foreign equity on the productivity growth of the firm. Averages for seven years are used so as to smooth out year-to-year fluctuations in demand. The results show that aggregate foreign equity does not have any significant impact on the productivity growth of the firms
 though when disaggregated by its source, we find that Japanese equity in the firm leads to higher productivity growth, after controlling for other firm-specific and industry-specific effects. U.S. equity, on the other hand, does not have a significant impact. 

 There can be many reasons associated with higher productivity growth of Japanese affiliated firms. The role played by the organisation and management practices in improving productivity has now been recognised in the literature. In recent decades, the sustained competitive strength of Japanese manufacturing firms has been credited to the distinct management system of Japanese firms (Womack, et al. 1990, Ozawa 1994). Japanese firms have also been found to enjoy the highest level of productivity and competitiveness in the component-intensive, assembly-based industries where the lean production system originated (Ozawa 1994). Another probable reason for higher productivity growth of Japanese firms can be the higher technology acquisition undertaken by the Japanese firms. 

The technology acquisition strategies followed by the subsidiaries of the two sources of FDI reflect the type of technology transferred by the parent firms to their subsidiaries in the host economy. These strategies include import of embodied technology represented by import of capital goods, import of spares and stores and raw materials and import of disembodied technology i.e., royalty payments, lump sum payments, commissions and technical fees paid in foreign currency, and expenditure on research and development. It is found in our sample that Japanese firms on an average have higher average research and development expenditures, import of capital goods and royalty payments while the average shares of imports of spares and stores and technical fees are higher in U.S. firms. However, these strategies independently do not give much insight into the extent of technology acquisition in these firms. Therefore, we construct a technology acquisition index using the principal component factor. The factor score coefficient matrix is presented in Table 3. The technology acquisition index is found to be 0.65 for the Japanese affiliated firms and 0.45 for the U.S. affiliated firms. This shows that the extent of technology acquisition by the Japanese affiliated firms in India is higher than that of the U.S. affiliated firms. This could also be one of the probable reasons for higher total factor productivity growth in the Japanese firms.
But the question that arise is why is technology acquisition higher in Japanese affiliated firms as compared to U.S. affiliated firms. One of the reasons for this could be that the extent of technology diffusion worldwide depends heavily on resource costs of transfer and the magnitude of the economic rents obtained by the seller. The resource costs in turn depends on the characteristics of the transmitter and on the institutional mode chosen for transfer. The costs are lower the greater the similarities in the experience of the transmitting and the receiving units, for greater the similarities, the easier it is to transfer technology in codified form such as blueprint, formulae or computer languages. Un codified or tacit knowledge, on the other hand, is slow and costly to transmit. 

Studies show that U.S. foreign direct investments are generally undertaken by large oligopolistic firms, which produce products that are not yet standardised and rely heavily on research and developments and innovations. The technology transfers from these firms are "reverse-order" types of transfers (Kojima 1991). Japanese foreign direct investment, on the other hand, are undertaken by small and medium sized firms, which produce standardised products and rely on the relatively lower resource costs in the host economies. The technology transfers from these firms are generally orderly transfers of technology of standardised products. The preferred mode of technology transfer is also seen to differ in these two sources of FDI. It is often quoted that Japanese production model draws its strength from the human related dimensions of engineering technologies, workplace practices and corporate culture more than in-house R&D or embodied technology imports as in the case of U.S. firms. Given these differences in the type of technology adopted and the preferred source of transfer of technology by the parent firms of Japanese and U.S. affiliates it can be expected that Japanese affiliates in Indian manufacturing will be able to acquire greater extent of technology as compared to the U.S firms. 

The other characteristics of the firms that lead to higher productivity growth are the R&D intensity of the firms and import of disembodied technology by the firm. These variables are also found to be important determinants of productivity growth in Indian firms by Basant and Fikkert (1996). The industry specific effects are found to be significant. Productivity growth of firms is found to be relatively higher in Automobile industry. This industry also has higher presence of Japanese affiliated firms as comparted to U.S. affiliated firms.

Table 2: Impact of Japanese and U.S. Foreign Direct Investments on the TFPG of the Firm

Dependent variable: TFPG of the firm
	Variables
	(1)
	(2)

	Constant
	0.03

(0.82)
	0.03

(-0.83)

	FE
	0.005

(0.26)
	_

	JE
	_
	0.09***

(2.23)

	USE
	_
	0.03

(0.67)

	SIZE
	0.02

(1.23)
	0.02

(1.00)

	EXP
	-0.59

(-1.41)
	-0.61

(-1.51)

	K/L
	0.02*

(1.71)
	0.009

(1.27)

	R&D
	0.003***

(2.33)


	0.009***

(2.46)

	IMPDT
	3.43***

(2.50)
	3.74***

(2.90)

	AGE
	-0.02

(-1.42)
	-0.02

(-1.52)

	IMPCAP
	5.67

(1.08)
	5.10

(1.00)

	Automobile
	0.17***
(2.42)

	0.10**

(1.84)


	Electrical
	0.09*

(1.79)


	0.04
(0.87)

	Engineering
	0.06

(1.24)
	0.01

(0.39)

	ADJ R2
	0.10
	0.13

	    N


	276
	276

	White statistict
	1.19


	1.98




Notes: 1..*indicates significant at 10%;** indicates significant at 5%;*** indicates significant at 1%. 

2.Figures in the paranthesis are the t-ratios.

3.An average of seven years is taken, i.e., for the period 1993-94 to 1999-2000

4. OLS estimates are presented

5. ERP is dropped as only the best fit equation is presented.

TABLE 3: Factor Score Coefficient Matrix:  Extraction Method: Principal Component Analysis.

	
	Factor Loading

	RD
	0.24

	IMPCAP
	0.25

	IMPRAW
	0.43

	IMPSPS
	0.43

	ROY
	0.32

	TECHFEE
	0.44


6. Conclusion

The paper analyses the impact of FDI from Japan and U.S. on total factor productivity growth of the firm. It also attempts to analyse the reasons as to why firms affiliated with different source countries may have differential productivity growth. A firm level analysis has been undertaken for the period 1993-94 to 1999-2000 for three industries, i.e., Automobiles, Electrical and Chemicals. The results show that Japanese affiliated firms have higher average productivity growth as compared o U.S. affiliated firms. Domestic firms in these industries have higher productivity growth as compared to U.S. firms but their productivity growth is lower than that of Japanese firms. Japanese and U.S. affiliated firms are found to differ with respect to their extent of technology acquisition in Indian manufacturing and this  may be one of the reasons for their differential productivity growth.
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� See Banga (2002).


� Foreign equity was also found to be insignificant in its impact on productivity growth of firms by Goldar (1995)
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