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MANAGERS’ PERCEPTIONS OF THE IMPACT 

OF FOREIGN DIRECT INVESTMENT LIBERALIZATIONS:

INFORMATION TECHNOLOGY FIRMS IN INDIA

Abstract

Firms differ in the effects that foreign direct investment liberalisations have on their businesses, and in the responses they make to adjust to the liberalised business environment.  In this study we investigate the perceived effects that FDI liberalizations have on the business of Indian information technology companies.  Our results show that foreign-invested firms and firms that increased the number of their non-equity strategic alliances perceive more positive effects than firms with weaker foreign collaborations.  Some but not all types of technology transfer through external markets from abroad make an additional contribution to the firm’s business after FDI liberalisations. 

MANAGERS’ PERCEPTIONS OF THE IMPACT

OF FOREIGN DIRECT INVESTMENT LIBERALISATIONS:

INFORMATION TECHNOLOGY FIRMS IN INDIA

The liberalisation of government policies that restrict foreign direct investment (FDI) is a recent phenomenon.  Although trade policies have been liberalised for many years through the elimination of quotas and the reduction of import tariffs, liberalisation of investment policies is more recent, stimulated by the World Trade Organisation (WTO) in 1995.    

In this study we investigate managers’ perceptions of the effect of recently enacted FDI liberalisations on the business of Indian information technology firms.  We ask why some managers welcome the liberalisations while others report adverse effects from them.  We are concerned with how firms’ responses to these liberalizations affect their views of these policy changes.  Our explanations focus on the firm’s international linkages.  The study’s contributions are to show that foreign ownership and strategic alliances are important to the firm’s successful adjustment to a liberalized business environment, and that some types of imported technology resources are more valuable than others.

While there are many studies of the effects of trade liberalisations on firms and industries (see Tybout 2000 for a review), empirical studies of the effect of investment liberalisations (reviewed below) are few in number.  The setting for this study is firms in the information technology (IT) industry in India.  The IT industry is a global industry that is sizable and growing rapidly in India, which is one of the world’s most important suppliers of IT services.  For many years the Indian government severely restricted and regulated inward FDI, but major economic reforms beginning in 1991 liberalised these restrictions.  India is a member of the WTO, which implies further investment liberalisations in the future.  Therefore we assess both the effect of FDI liberalisations already enacted and the expect effect of prospective WTO liberalisations as reported by top managers.  
THEORETICAL FRAMEWORK AND EMPIRICAL EVIDENCE

We expect investment policy liberalisations to have major impacts on firms in less developed countries (LDCs) where the pre-liberalisation level of protection was high.  Not all firms will be affected equally; some will be losers while others will be winners, depending on their characteristics (Dijkstra 2000, Tybout 2000, Vachani 1997).
  Several previous studies demonstrate the importance of firm-level analysis that recognises heterogeneity of firms, in contrast to studies of a cross-section of nations or industries that assume uniform production functions and a representative firm for an industry (e.g., Bartelsman & Doms 2000; Tybout 1992, 2000; Liu 1993,  Liu & Tybout 1996; Nelson & Winter 1977; Nelson & Pack 1999).  

When governments liberalise international investment policies, the competitive landscape changes.  Investment liberalisations result in easier and quicker entry of multinational enterprises (MNEs) and increased competition in domestic and export markets.  For example, FDI flows into India tripled within two years of the first investment liberalisations in 1991 (from a small base) and reached $3.6 billion after five years, which was more than a ten-fold increase (IMF 2002).   Firm operating domestically lose some of the market power conferred by protection.  They are exposed to competition from new foreign entrants and from existing domestic firms that strengthen their foreign collaborations (as Child & Tse 2001 point out for China).  Moreover, when conditions attached to inward FDI are relaxed (e.g., requirements to transfer technology or achieve foreign exchange neutrality), the expected larger volume of FDI inflows also increases competition because foreign investors can make decisions based on market forces rather than administrative regulations.  If trade policies are liberalised along with investment policies, and trade policy liberalisations include cuts in import tariffs on finished products, then the business motivation for inward FDI might also be altered.  Relatively less FDI will be tariff-jumping, market-seeking FDI, and relatively more will be efficiency-seeking FDI.  In a domestically strong industry such as information technology in India, this implies greater competition for incumbent firms.

Liberalisation of FDI policies offers opportunities for firms as well as threats.  If FDI (and trade) liberalisation results in faster growing national economies, then firms face larger, faster-growing markets domestically.  In addition, more foreign-invested firms means more potential customers locally with strong purchasing power, and more chances for linkages with them.  If technology spillovers occur from foreign firms to other firms in the industry, then those firms can achieve better technical performance (Feinberg & Majumdar 2001 found spillovers to other MNE subsidiaries but not domestic firms in the Indian pharmaceutical industry).

Firms in a liberalised business environment must improve technical efficiency and productivity to reduce costs, or they must improve product quality, customer service, and develop new products.  These are incentives for improved technological and innovation capabilities (see, among others, Dijkstra 2000; Kennedy 2000; Tybout, de Melo, & Corbo 1991).  If firms are unable to respond to the new competitive challenges, they are likely to find their businesses adversely affected.  

Empirically, a few recent studies of the effects of FDI liberalisation found that the sales and value added of MNE affiliates increased after liberalisation.  For example, MNE affiliates in India increased their sales in high technology capital-intensive industries where they apparently could exploit their ownership advantages (Aggarwal 1997).  But in other studies there were mixed effects.  For example, sales and exports of U.S. and Japanese affiliates worldwide both increased, but value added decreased with increasing investment liberalization (Kumar 2002), whereas value added by Swedish MNE affiliates in India increased for 18 of 21 firms after liberalization (Globerman et.al. 1996).  

In a rare display of agreement, several studies concluded that foreign firms operating in LDCs have competitive advantages.  For example, the innovation and quality differences among South African firms during a period of economic reform were greatest between local and foreign firms (Kaplinsky & Morris 1999), and many Mexican firms formed alliances with foreign MNEs to get technology and product and market knowledge (Gillespie & Teegen 1995).  Efficiency in Indian manufacturing firms was higher for those with foreign equity stakes (Sinha 1993).  Tybout (2000) concluded in his recent review that foreign direct investment brings efficient technologies to host countries and that “most studies find that foreign-owned firms are more productive than their domestically-owned counterparts” (p.37), although simultaneity bias may be present if MNEs are attracted to profitable sectors. 
  

THE MODEL


Whether a firm’s business is aided or challenged by policy liberalisations depends on its ability to respond to new foreign competition and to take advantage of new opportunities that the liberalisations offer.  We suggest that firms in LDCs that formerly were protected from international competition by investment barriers will need to obtain resources from abroad in order to respond successfully.  These resources can be tangible, purchased through external markets, and they can be intangible, obtained from equity and non-equity foreign alliances.      

MNEs have both tangible and intangible resources, or explicit and tacit knowledge, in the form of technologies, managerial skill, international networks, capital, and brand names and goodwill (Hymer 1960, Caves 1996, Dunning 1993).  They can supply these resources to local firms in equity joint ventures (intra-firm), in non-equity strategic alliances, or in arm’s-length transactions through the external market.  The transfer mechanism through the market or intra-firm depends on transaction costs (Teece 1977).  While MNEs can transfer both tangible and intangible assets intra-firm to their affiliates, intangible assets are transferred to unaffiliated third parties with difficulty and at high cost (Kogut & Zander 1993, Simonin 1999).  Equity joint ventures are more effective for acquisition of partner-based knowledge than contract-based arrangements such as licensing (Inkpen 1998).  The more tacit the knowledge, the more difficult it is to transfer, and the more effective are equity alliances. 

MNEs transfer technology to their subsidiaries or joint ventures (most recently shown by Wright 2002), and the larger the foreign equity stake the greater the technology transfer (Grosse 1996).  The performance of the subsidiaries is thereby increased, especially in industries that lag behind best practices (Chung 2001) and when the technology is tacit and embedded (Andersson, Forsgren & Pedersen 2001).  Nevertheless, local firms possess a different set of intangible resources such as the ability to navigate complex bureaucratic procedures and knowledge of local customs and preferences.  These are some of the liabilities of foreignness facing the MNE.  But in the liberalised regime, the liability of foreignness is diminished because the procedures are simplified and restrictions removed.  On balance, therefore, we expect the intangible resources of MNEs to be more important than domestic firms’ local knowledge.

Hypothesis 1.  We expect firms with larger foreign ownership stakes to report more positive impacts of enacted FDI liberalizations on their business than firms with smaller or no foreign ownership stakes.  We also expect firms with greater foreign equity stakes to be more positive about the impact of future WTO-inspired liberalisations. 


Firms also acquire technology resources from non-equity strategic alliances. They offer the benefit of learning from the foreign partner and can be competence-building (Garcia-Canal et.al. 2002).  Access to a foreign partner’s technical expertise, supplier connections, product market knowledge, and status or reputation are important motives for both equity and non-equity alliance formation (Stuart 2002)). This was empirically shown for firms in Latin America, for which technology acquisition was accordingly the most important criterion for evaluating alliance success (Kotabe et.al. 2000).  We suggest that given their foreign ownership stakes, firms that increase their non-equity strategic alliances will be better able to adjust to FDI liberalisations and will experience more positive impacts from the liberalisations.

Hypothesis 2.  Firms that have increased the number of their foreign non-equity strategic alliances will report a more positive impact of investment liberalizations on their businesses than firms that have not increased their foreign strategic alliances.  We expect a similar result for future WTO liberalisations. 

A third source of technology resources is arms’-length purchase through external markets.  If disembodied technology is foreign in origin, local firms achieve greater productivity (Hasan 2002, Basant & Fikkert 1996).  Local firms can obtain tangible foreign technology in a variety of ways, which we specify according to the method of technology transfer.  Technology can be purchased directly on the external market by paying recurring royalties, acquired via a one-off lump sum payment, embodied in capital goods used in production, and exchanged in the form of written documents such as drawings or blueprints.  Some of these technologies are likely to be more valuable than others.  We suggest that technology that is continually updated, as in recurrent royalties, and technology that is durable, as in physical capital, will be more valuable than technology for which there is no continuing relationship with the foreign supplier, as in lump sum payments and exchange of documents. Technology is more valuable if it is more advanced, long-lasting, and tacit (Inkpen 1998).  

Hypothesis 3.  We expect firms that import technologies through the external market by paying recurring royalties or importing capital goods will experience more positive effects on their businesses from enacted FDI liberalisations and prospective WTO liberalisations than firms that do not import technology in these ways.   

INDIAN FDI POLICY LIBERALISATIONS

India introduced major liberalisations in its international investment and trade policies beginning in 1991.  The main liberalisations affecting FDI were:  (1) Lifting the maximum foreign equity stakes available to MNEs – previously foreign ownership stakes were limited to 40 percent in most industries; (2) Making approval of some FDI proposals automatic and faster – previously each FDI project required specific central government approval and took several months to pass; and (3) Relaxing the requirement that every FDI project include technology transfer.  An additional liberalisation whose effect we study was (4) Raising the maximum payments permitted for technology imports, which were often binding beforehand. 
  

As of 1999, FDI stakes up to 51 percent in computer hardware and telecom equipment sectors were approved automatically, and 100 percent ownership was possible with specific approval.  For investments in basic telecom services, such as local voice telephone, 49 percent was the maximum FDI stake, and it required specific government approval.  

Further FDI liberalisations will take place through the multilateral framework of WTO agreements.  These agreements open up foreign direct investment opportunities sector by sector and liberalise trade associated with direct investment.  In addition, WTO agreements further liberalise international trade by reducing import tariffs to zero on many telecommunications and computer products, generally reducing tariffs further on many other traded goods, reducing some types of subsidies to domestic firms, and clarifying dumping rules.  Another WTO domain is the strengthening of intellectual property rights protection.
  Most of the provisions of the WTO agreements are being phased in over several years from 1995 to 2005, with longer time frames for LDCs than for more-developed countries.  

RESEARCH METHODS

The Information Technology Industry

We study the information technology industry because it is a global industry for which trade and investment do not depend on natural resource endowments.  Instead, created technology resources are important.  The industry has defining characteristics that influence the effect of economic reforms on the firm’s business.  The industry is more knowledge intensive than material intensive.  There are few if any size advantages in production, and small- and medium-sized firms that have technology resources can enter and operate in this industry.  To be competitive it is vital to continuously upgrade and update production technology and product specifications.  Short product life cycles, sometimes less than one year, rule out the once-for-all purchase of technology.  This requires familiarity with current technological developments and networking with other international firms to remain on the technological frontier.  

Despite being a new industry, it occupies an important place in India in terms of its size and growth rate of sales and exports.  The annual average growth of sales turnover of the IT industry in India for the last decade (1992-2002) exceeds 50 per cent, and the annual growth of exports exceeds 60 per cent (NASSCOM 2002).  Exports of IT products and services rank among the largest of all industries, and in terms of value addition it is the largest exporting sector.  India is an important player in the global market.  

Methodology, Variables and Data


We explain differences in managers’ perceptions of the effects of four different investment liberalizations on the firm’s business.  These liberalisations were (1) Maximum foreign equity stake limits raised, (2) Automatic approval of foreign direct investment, (3) Requirements to transfer technology with FDI relaxed, and (4) Maximum technology transfer payment limits raised.  These liberalisations began in mid-1991 (the first two were further liberalized in subsequent years), and the managers were interviewed in April 1999 to March 2000.  The outcome we explain is the top manager’s report and is therefore a perception rather than an objective measure, but it is a report of a measurable outcome rather than an attitude.  We did not specify a single outcome for the manager’s response, such as sales revenue or profitability, but instead asked for the general effect on the firm’s business (positive or negative).  We did so because of variable time lags across firms between policy changes and their impacts, and because of probable differences from one manager to another in the importance of single business outcomes.  We also analyzed the expectation of the firm’s top manager about the impact of WTO on the company’s business in the next 1-5 years.  Some WTO trade and investment liberalizations had been enacted by the time of the survey and thus some of the managers’ expectations are based on experience and some are prospective.

All the data in the statistical analysis are from questionnaires completed in most cases by personal interviews with chief executive officers or managing directors (some were telephone interviews) from 74 firms in the computer hardware and software, electronics components, telecommunications equipment, or telecommunications services industries in India (see Table 2).  Managers marked a 9-point scale on the impact of each of these liberalizations with values ranging from strongly negative to strongly positive.  Interviews were conducted by the first author and a professional staff member of the Confederation of Indian Industry (CII) in Bangalore, Chennai, Delhi, Hyderabad, Mumbai, and Pune.
  Prospective respondents were identified from among members of CII, members of three other Indian industry associations (Telecom Equipment Manufacturers Association, Electronic Components Industries Association, and Manufacturers Association for Information Technology), and directories published in two Indian trade magazines (Voice and Data, and Dataquest).  We excluded companies that did not have any international business interests or produced only software (because of their atypical situation in Indian government policy).  We also excluded very small (<15 employees) and very new firms (<1 year of operations) so that the top manager would have a sound basis for evaluating the effect of FDI liberalizations free from the potential anomalies of start-ups.  The sample of completed questionnaires that met our criteria was 74.  We estimate our response rate to be 40 percent, based on follow-up with non-respondents and the characteristics of returned questionnaires that we did not use.  


We estimated separate equations for each of the four investment liberalisations and prospective WTO impact.    

Dependent Variables:  Impact of (POLICY CHANGE) on your company’s business

FDI MAXIMUM RAISED:  Maximum foreign equity stake limits raised 

FDI APPROVAL AUTOMATIC:  Automatic approval of foreign direct investment 

FDI TECH TRANSFER RELAXED:  Requirements to transfer technology with FDI relaxed 

TECH TRANS PAY MAX RAISED:  Maximum technology transfer payment limits relaxed 

EXPECTED WTO IMPACT:  Impact of WTO on the company’s business in the next 1-5 years.  

Independent Variables:  Foreign collaborations

FDI STAKE
foreign equity stake in the firm as a percent of ownership 

ALLIANCE
firm has increased (+1), decreased (-1), or not changed (0) its foreign non-equity

CHANGES
strategic alliances (defined as a formal long term technology, marketing, or production agreement with close cooperation but no equity stake; not an ordinary distribution arrangement or arm’s-length licensing agreement)

Independent Variables:  Technology resources from abroad

ROYALTIES
firm pays recurring royalties or license fees abroad (=1) or not (=0)

LUMP SUM
firm makes lump sum technology payments abroad (=1) or not (=0)

CAPITAL 
firm imports capital goods (=1) or not (= 0)

GOODS IMPORT

EXCHG 
firm exchanges documents with foreign firms (=1) or not (=0)

DOCUMENTS

ADVANCED 
interval measure on a 1–7 scale where 7 = technology transferred-in is the latest and most advanced and 1 = previous generation and not advanced

Control Variables:

MANUFAC-
firm is a manufacturer (=1) or assembler-only, distributor-only, or service

TURING
provider (=0)

SERVICES
firm is a service provider (=1) or manufacturer, assembler-only, or distributor-only (=0)

We do not expect either firm size (sales revenue) or capital intensity (fixed assets per employee) to be important in the IT industry.  Nevertheless we entered both of these variables because they are customarily used, found they had no effects, and do not report these results.  
The system of five equations was estimated using the Seemingly Unrelated Regressions (SUR) technique.  SUR estimation was used because the dependent variables in the equations refer to similar phenomena and therefore the explanatory variables are also similar across all equations.  In this context SUR is a more efficient estimating technique because it accounts for correlations among the errors across the equations (Greene 2000). 

EMPIRICAL RESULTS


Among all the firms in the sample, 43 percent were manufacturers and 30 percent were service providers.  Average firm size was 1,061 employees and sales revenue was Rs 2,880 million (about $67 million).  Just under half the firms had foreign equity ownership, and the average foreign equity stake for those firms with foreign investment was 49 percent.  Twenty-two percent of the firms had increased the number of their foreign non-equity strategic alliances since investment liberalisations began and none had decreased them.  A large majority of the firms (82 percent) received some type of technology transfer from abroad:  22 percent paid recurring royalties, 28 percent had made a lump sum payment, 66 percent imported capital goods, and 60 percent exchanged documents as a means of technology transfer (Table 1).  The mean values of the dependent variables according to the firm’s classification on each of the main explanatory variables are reported in Table 2.

Liberalisation of FDI
In Table 3 we present estimates of the effects reported by the firms from relaxations of FDI controls.  The first equation (FDI MAXIMUM RAISED) shows the effect reported by top managers of the increase in the maximum foreign equity stake limits, equation 2 (FDI APPROVAL AUTOMATIC) shows the effect of making approval of FDI projects automatic, and equation 3 (FDI TECH TRANSFER RELAXED) shows the effect of relaxing the requirement to transfer technology with FDI.


The results are threefold.  First, the greater the firm’s foreign ownership stake, the more favourable the perceived effect of investment liberalisations on the company’s business.  Second, firms that increased the number of their foreign non-equity strategic alliances after FDI liberalizations reported more positive effects of the liberalisations than firms that did not do so.  Third, given the firm’s foreign equity stake and alliance changes, there was no additional effect on the firm’s business from its arm’s-length imports of technology.

There was one exception to the latter finding:  Firms that paid recurring royalties reported more positive effects on their business from the relaxation of the government requirement that inward FDI must bring technology transfer with it, compared to firms that did not pay royalties.  The pre-liberalisation regime discouraged separate cash royalty payments by MNE affiliates because technology transfer was a condition for FDI approval; once inward FDI and technology transfer were de-linked, firms made royalty payments without regard to their foreign ownership status as a way to adjust to the more competitive business environment. 


Lump sum payments and the exchange of documents that involve the transfer of codified technology, and the import of capital goods, have small transaction costs through the external market compared to technology transfer that involves ongoing relationships and tacit knowledge, and therefore the preferred mechanism for importing these technologies is not intra-firm.  Since the investment liberalisations affect intra-firm transactions, firms that import technology transfer by lump sum payments, exchange of documents, or import of capital goods do not report a significant positive effect on their business due to FDI liberalisations.  

The more advanced the technology the firm receives from abroad, the better the results for its business, significantly so for two of the three investment liberalisations, and for the liberalisation of technology transfer payments made abroad (equation 4).

Liberalisation of Technology Payments

Raising the maximum amount that firms can pay for technology purchased from abroad favors the businesses of firms that make lump sum payments and import capital goods (equation 4).  These are both low transaction cost transfers compared to royalty-based transactions, and when firms are permitted to pay more, they can access more of this foreign technology to improve their ability to cope with the more competitive post-liberalisation markets.  

Future WTO Impact

Indian information technology firms expect a more positive impact of future WTO liberalizations on their businesses if the firms have larger foreign equity stakes, and if they increased the number of their foreign non-equity strategic alliances.  Our results also suggest that firms that acquire technology by paying recurring royalties abroad, or by importing capital goods, expect more favorable impacts on their business because of the WTO regime than firms that do not acquire technology in these ways.  In addition, firms that receive more advanced technology are more positive about the expected effects of WTO related liberalizations on their businesses.  These companies are better equipped to exploit the opportunities of a more open economy and less threatened by the loss of protection.   

Companies that are manufacturers, given technology transfer and foreign linkages, expect adverse impacts on their business from the WTO regime but service providers are indifferent.  These results differ from those obtained for the effects of enacted FDI liberalisations, which we suggest is due to the tariff-cutting and market-opening measures of the future WTO liberalisations.  Service providers are less exposed to international trade competition than goods producers and are less vulnerable to import tariff reductions (for example, telecom service providers), but they are beneficiaries of the market opening provisions of WTO agreements (GATS in particular, which in India was manifested in the entry of new domestic and foreign companies in mobile telephony).  Manufacturers, however, face stiffer competition from imported substitute products and from new direct investments from foreign firms that are established to compete with them in Indian markets, and they therefore have reasons to foresee adverse effects of WTO liberalizations.  

DISCUSSION AND CONCLUSIONS

Firms differ in the effects that FDI liberalisations have on their businesses, and in the responses they make to adjust to the new, more competitive environment.  In this study we show how foreign collaborations and foreign technology resources are important for the perceived effects, positive or negative, of FDI liberalisations on the business of Indian IT firms.

Foreign ownership contributes to a more positive business experience from investment liberalizations.  Firms with foreign equity are better equipped to face the increased competition of a liberalized economy than domestically-owned firms.  It is not only the fact of foreign ownership, but the amount that matters.  The greater the foreign equity stake, the greater the potential for technology transfer from abroad – the more willing the foreign firm is to transfer larger amounts of more valuable technology – and the more positive the firm’s business experience after liberalization.  

Firms without foreign equity can respond to the challenge of liberalization by increasing the number of their non-equity strategic alliances, and when they did so they also reported more positive effects than firms that did not enhance their international collaborations in this way.  In our sample, firms with foreign equity seldom increased their non-equity alliances, suggesting that one form of foreign collaboration can substitute for the other in helping firms to adjust to liberalized markets.  We suggest that the positive contribution that foreign equity and non-equity alliances make to the firm’s business after FDI liberalisation stems from the intangible technology resources that only these collaborations can transfer.

The purchase of tangible, explicit technology resources through the external market from foreign sources is apparently less important to firms’ adjustment to the FDI-liberalised environment than the intra-firm technology transfers enabled by foreign collaborations, although some of these technology resources make an additional contribution while others do not.  

Arm’s-length transactions with once-for-all lump-sum payments do not entail a continuing relationship or long-lasting effects.  Firms that acquire technology via recurring royalties get recent vintage technology that is continuously updated, and an ongoing relationship with the licensor is implied including communication between the two companies (Arora 1996, Caves 1996, Siddharthan & Safarian 1997).  Therefore technology that is obtained via royalty payments is likely to have stronger and longer-lasting effects on the local firm’s competitiveness than technology obtained via lump-sum payments.  Imported capital goods in the IT industry typically have software components integrated into the hardware, and unbundling the package is difficult (Radosovic 1999).  Therefore in the IT industry the import of capital goods with software and tacit knowledge embodied conveys business value.  

This discussion implies that firms that pay royalties and import capital goods should be better able to adjust to a more competitive liberalised business environment than firms that do not.  In the case of the expected effect of future WTO liberalisations, we find this result.  In the case of the more fine-grained analysis of FDI liberalisations, the results reflect the specific liberalisation measure enacted.  For all liberalisations in the high-technology IT industry, the more advanced and valuable the technology that is transferred in, the better the effect of liberalisations for the firm’s business.   

This study suggests that foreign collaborations and the technology resources they imply  play an important role in determining the effect of investment liberalisations on a firm’s business performance.  For the information technology industry in India, firms that have access to the intangible technologies and networks of foreign firms – that have stronger equity relationships or increase their non-equity alliances with them – report more positive business outcomes because of already-enacted FDI liberalisations and expected future WTO liberalisations.   Technology transfer from abroad through the external market can make an additional contribution to the firm’s adjustment to liberalisation if it is up-to-date and durable.  In the rapidly changing information technology industry, business performance requires that firms obtain the most advanced technology.  The firms in India that do so can succeed in freer markets, and these firms benefit from investment and trade liberalisations.  
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Table 1

Descriptive Statistics for Indian Information Technology Firms in the Study

	Variable
	Value

	Number of firms in the sample
	74

	Integrated manufacturing company

Service provider

Telecom industry (equipment, services)

Computer industry (hardware, software, components)
	43%

35%

65%

35%

	Sales revenue (average)

Employment (average)
	Rs2,880m ($68m)

1,061

	MNE affiliate (have foreign direct investment)

     Foreign equity stake for those firms with foreign ownership 

Non-equity strategic alliance partner

Increased number of foreign non-equity strategic alliances since 1991

Licensee (pay recurring royalty or make lump sum payment) 

Exporter

    Export intensity (of those firms with exports)

Importer

    Import intensity (of those firms with imports)
	47%

49%

38%

22%

34%

55%

11%

97%

39%

	Technology resources

    Transfer technology from abroad

    Pay royalties abroad

    Pay lump sum fees abroad

    Import capital goods

    Exchange documents

    Technology transferred is most advanced (7-point scale)
	82%

22%

28%

66%

60%

4.9

	Labor productivity (Sales in Rs million per worker)

Capital intensity (Fixed assets in Rs million per worker)
	5.4

1.5

	Interview respondent

    Chief executive officer, managing director

    Vice-president

    Divisional or functional head
	64%

6%

30%


Table 2

Mean Values of Dependent Variables for Categories of Main Explanatory Variables 

Figures in the table are average scores from 9-point survey questions with negative and positive end points of – 4 to + 4:

“What is the impact of (POLICY CHANGE) on your company’s business? (first four columns), and 
“What will be the overall impact of WTO on your business in the next 1-5 years?” (last column)
	Explanatory variables
	FDI 

MAXIMUM RAISED
	FDI 

APPROVAL AUTOMATIC
	FDI TECH TRANSFER RELAXED
	TECH TRANS PAY MAX RAISED
	EXPECTED WTO

IMPACT

	Foreign affiliate

    Yes

    No
	1.46**

0.66
	1.49**

0.74
	1.43***

0.31
	1.43***

0.62
	1.79*

0.89

	Increased number of foreign non-equity strategic alliances

    Yes

    No
	1.93***

0.83
	1.81**

0.91
	1.44**

0.68
	1.56**

0.86
	2.06

1.09

	Transferred technology from abroad

    Yes

    No
	1.12

0.69
	1.23*

0.46
	0.97

0.23
	1.10

0.54
	1.63***

–0.25


***, **, * indicate statistically significant differences at the 0.01, 0.05, and 0.10 levels, respectively

Table 3

The Impact of FDI Liberalizations on Firms’ Businesses: The Role of Technology Resources and Foreign Collaborations

Seemingly Unrelated Regressions for Four Enacted Liberalizations and Expected Future WTO Liberalizations

Dependent variable is “What is the impact of (POLICY CHANGE) on your company’s business?”
	Explanatory Variables
	(1)

FDI MAXIMUM

RAISED
	(2)

FDI APPROVAL AUTOMATIC
	(3)

FDI TECH TRANSFER

RELAXED
	(4)

TECH TRANS  PAY MAX RAISED
	(5)

EXPECTED

WTO

IMPACT

	Technology transferred by:
	
	
	
	
	

	ROYALTIES


	–0.031

(–0.068)
	0.022

(0.056)
	0.879**

(2.139)
	0.129

(0.329)
	1.343***

(2.494)

	LUMP SUM PAYMENT


	–0.141

(–0.342)
	0.040

(0.113)
	0.003

(0.008)
	0.592**

(1.692)
	–1.161***

(–2.413)

	CAPITAL GOODS IMPORTS


	0.421

(1.222)
	0.358

(1.202)
	0.380

(1.238)
	0.489**

(1.673)
	0.864**

(2.127)

	EXCHANGE OF DOCUMENTS
	0.133

(0.309)
	–0.340

(–0.912)
	–1.024***

(–2.665)
	–0.065**

(–1.782)
	0.046

(0.091)

	Technology is most ADVANCED
	0.073

(0.810)
	0.213***

(2.724)
	0.147**

(1.822)
	0.168**

(2.196)
	0.162*

(1.513)

	Foreign collaborations:
	
	
	
	
	

	FDI STAKE

% foreign ownership
	0.012**

(2.069)
	0.011**

(2.256)
	0.015***

(2.930)
	0.007*

(1.396)
	0.014**

(2.163)

	ALLIANCES CHANGED

Change in # of foreign alliances 
	1.245***

(3.165)
	0.981***

(2.886)
	0.596**

(1.700)
	0.494*

(1.481)
	0.895**

(1.935)

	MANUFACTURING 


	–0.070

(–0.170)
	0.277

(0.782)
	–0.225

(–0.615)
	0.373

(1.072)
	–1.997***

(–4.122)

	SERVICES


	–0.039

(–0.091)
	–0.242

(–0.661)
	–0.624**

(–1.654)
	–0.629**

(–1.753)
	0.149

(0.300)

	Constant
	–0.131

(–0.259)
	–0.477

(–1.090)
	0.174

(0.384)
	–0.128

(–0.298)
	0.327

(0.556)

	R2
	0.253
	0.349
	0.310
	0.322
	0.519


Notes: t-statistics in parentheses below estimated coefficients.  *, **, *** indicate statistical significance at 0.10, 0.05, 0.01 levels (one-tailed tests)

ENDNOTES





� While theory predicts that trade liberalization will increase output in the aggregate, the impact on a given industry or firm is theoretically ambiguous (Dijkstra 2000, Vachani 1997).  


� Although empirical studies of investment liberalization are scarce, studies of trade liberalisation are numerous.  We do not review this literature here, but note studies that found firms in LDCs that adjusted to liberalizations thrived while firms that did not adjust failed (e.g., Liu 1993, Pavcnik 2000, Liu & Tybout 1996).


� Two other FDI policy changes that we do not take up in this study are the offering of tax incentives for infrastructure investments, and the opening up of industries and markets that previously were closed to foreign companies.


� The WTO agreements referred to, in order, are GATS (General Agreement on Trade in Services), TRIMs (Trade-Related Investment Measures), ITA (Information Technology Agreement), GATT (General Agreement on Tariffs and Trade), SCMs (Subsidies and Countervailing Measures), Anti-Dumping, and TRIPs (Trade-Related Intellectual Property Rights).  Other WTO agreements are not mentioned here because they affect industries, such as agriculture, that are not included in this study. 


� Respondents’ judgments therefore are not affected by the downturn in dot.com businesses that occurred just as our interviews were completed.





