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How 'Provincial' is your Region? Openness and Regional Performance in Europe
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By employing 1995-2000 data on European regions we construct an index of regional openness based on the share of hotels on population and the share of population that speaks a second language. This index has an impact on regional performance after controlling for technological capabilities, agglomeration economies, and other factors.

Apart from a direct effect of openness, we find an indirect effect coming through patents. This suggests that open regions tap into wider knowledge networks that then affect performance. From a policy perspective, making a region less "provincial" can be as important as investments in local infrastructures and networks.

Regional performance has drawn increasing attention in recent years. Its growing popularity owes a great deal to the fortunes of some regions of the world. For example, the story of Silicon Valley prompted [START_REF] Saxenian | Regional Advantage. Culture and Competition in Silicon Valley and Route 128[END_REF] to dig into the determinants of "regional advantages." At the same time, regional inequalities have raised a good deal of attention, especially in Europe (CEC, 2007).

A classical explanation of regional advantages is local infrastructures and the local milieu for innovation and growth (e.g., [START_REF] Porter | Clusters and the New Economics of Competition[END_REF]Swann et al., 1998;[START_REF] Döring | What Do We Know About Geographical Knowledge Spillovers and Regional Growth? A Survey of the Literature[END_REF]). Another explanation is technology. [START_REF] Audretsch | Knowledge Spillovers and the Geography of Innovation and Production[END_REF] showed that in the US technological activities tend to cluster. [START_REF] Fagerberg | Technology, Growth and Unemployment across European Regions[END_REF] and [START_REF] Caniels | Regional Growth Differentials. The Impact of Locally Bounded Knowledge Spillovers[END_REF] obtained similar results for Europe. [START_REF] Fagerberg | Technology, Growth and Unemployment across European Regions[END_REF] found that the R&D-intensity of European regions positively affects their GDP growth, while [START_REF] Paci | Technological Enclaves and Industrial Districts: An Analysis of the Regional Distribution of Innovative Activity in Europe[END_REF] found that in Europe regional patents per capita are positively correlated with labor productivity.

The goal of this paper is to show that another determinant of regional advantages is their "openness," and particularly their international openness. We study empirically the extent to which openness contributes to the economic performance of the European regions. While there is an established literature on openness at the level of countries, there is not much at the regional level. This is a serious gap because there are differences across regions within a country. Apart from performance, they exhibit differences in industrial or technological activity, as well as in their attitude towards openness.

Moreover, the present literature on countries has focused on the classical tradeopenness (export plus imports as a share of GDP). But in a world in which knowledge, services, along with intangible skills, assets, or linkages have become more important, there are subtle elements of openness that are not fully captured by these classical measures. We then broaden the concept of openness from mere trade-openness to the ability of regions to capture external opportunities. This ability depends on the extent to which the region is connected to the external world, which in turn depends on factors such as the inward or outward mobility of people (e.g., students, human capital, workers), the presence of multinational enterprises, the familiarity of the local population with international languages or with other cultures.

Clearly, these factors also affect trade, as they may result in greater exports or imports. Yet, this is not key for us. What we are interested in is the extent to which a region is embedded in broad networks. This affects its productivity in several ways.

Apart from greater exports or imports, or classical advantages from trade specialization, a region that is hooked into wider networks benefits earlier or more effectively from international knowledge spillovers or from other growth opportunities (e.g., shocks to international demand). Similarly, these networks provide exposure to knowledge, resources, learning processes, or to more advanced benchmarks or best-practices that enable the regions to produce better or more advanced goods and services, or to make more productive investments. In light of the greater importance of intangible goods, services, and knowledge in economic activities, all these factors -and the associated "soft" linkages -have become increasingly important for economic performance. Many fast-growing regions of the world todaye.g., Taiwan, Singapore, South Korea, Ireland, Israel, or the software industry in Bangalore or other Indian regions -have based their growth on patterns of international openness like the ones that we are highlighting here. Apart from exports and imports, their international connections with leading countries through knowledge channels, mobility of people, multinational firms, familiarity with the English language, have been crucial for their success (e.g., [START_REF] Bresnahan | Building High-Tech Clusters: Silicon Valley and Beyond[END_REF]Arora and Gambardella, 2005). We employ data on European NUTS (Nomenclature des Unités Territoriales Statistiques) regions from the Eurostat database REGIO. To measure regional performance we use a proxy of regional labor productivity. We divide our data into two periods : 1995-1997 and 1998-2000. Since openness changes slowly, yearly data may be too short a window, and they could boost the statistical significance of our results simply because they repeat observations over time. We then average out yearly variables over the three years.

Along with controls, we regress our measure of regional performance on measures of technological competencies, agglomeration, and openness. We measure technological competencies by the stock of patents in the region, and agglomeration factors by population density. Both are standard measures of these variables (e.g., [START_REF] Ciccone | Agglomeration Effects in Europe[END_REF].

To measure openness we have to deal with two issues. First, as noted, standard measures of trade-openness are not available at the regional level. Second, we seek measures that capture the ability of a region to communicate and interact outside its boundaries and to be part of international networks or learning processes, rather than just classical trade measures. We then construct an index of openness composed of an estimate of the regional population share who speaks a foreign language and the share of hotels on the population of the region.

After controlling for endogeneity we find that technological competencies, agglomeration, and openness have positive impacts on the performance of regions. In addition, we find that openness has an indirect effect on performance through technology, viz. openness boosts scientific and technological activities, which in turn affect regional economic performance.

The next section discusses our notion of openness. Section 3 presents the data, the econometric specification, and the empirical results for the regional performance 

BENEFITS OF OPENNESS

The existing literature on economic openness has focused on the openness of countries.

To our knowledge, this paper is one of the few studies that looks at the openness of regions within countries. 1 There are advantages in moving from the country to the regional level. In particular, the analysis of openness at the country-level neglects the considerable differences in both the openness and the economic performance of regions within countries. This is especially true for Europe. In the 1990s about one-fourth of the population of the European Union (EU) lived in regions whose per-capita income was lower than 75% of the EU average. In the US, only Mississippi and West Virginia, which cover 2% of the US population, have a per-capita income lower than 75% of the US average [START_REF] Puga | The Rise and Fall of Regional Inequalities[END_REF]. At the regional level there are neither systematic data on international exports and imports, nor on inward and outward flows of goods and services to other regions within the same country. Moreover, there are no data on other variables typically used by the international literature, like foreign direct investments. However, as noted, the scope of this paper is to examine the impact of a broader concept of openness. The proxies of openness that we use in our empirical analysis -viz. the familiarity with a foreign language, and the receptivity of the regions to non-resident visitors -are correlated with some basic factors associated with the openness of regions, which includes tradeopenness itself. But they are more primitive than trade-openness in the sense that they can cause trade flows along with other opportunities. Ultimately, this means that the only relevant limitation due to the lack of data on trade flows at the regional level is that we cannot estimate their effects separately from knowledge spillovers, linkages, or other Within the literature on openness at the level of countries, [START_REF] Frankel | Does Trade Cause Growth?[END_REF] is a key reference. They study the effects of trade (exports plus imports over GDP) as a measure of openness on income per capita for a sample of countries worldwide, and find a positive relationship. Two features of their study are similar to the ones that we propose in this paper. First, unlike previous studies, they use instrumental variables to control for the endogeneity of trade. Second, they recognize that their measure of trade-openness may be a proxy for the many ways in which interactions between countries affect incomee.g., specialization, increasing returns associated with larger markets, mobility of people, and wider knowledge spillovers. In this respect, they also take the approach, as we do in this paper, that the advantages and sources of openness are broader than the mere export-import phenomenon. Alcalà and [START_REF] Alcala | Trade and Productivity[END_REF] is another relevant study in this context. Their approach is similar to Frankel and Romer. They find similar results at the country level after instrumenting for both trade-openness and the institutional quality of countries.

The perception that there are some basic factors that reduce trade costs, raise the openness of a country, and through that affect income in various ways, has become widely accepted. One factor that has drawn increasing attention is the knowledge of the English language. In 2001 the European Edition of Business Week (2001) argued that in European business there is an increasing divide between those who know English and those who do not. The article reports that in Continental Europe only 41% of people speak English, and only 29% speak it well enough to carry on a conversation. It also reports that, in several jobs, from factory floors to offices, workers who speak English command 25% to 35% higher salaries.

A good example of the set of factors that may reduce the cost of international openness, and give rise to corresponding benefits in terms of growth and incomes, is provided by [START_REF] Arora | the Footsteps of the Silicon Valley? Indian and Irish Software in the International Division of Labor[END_REF]. In the 1990s the international demand for information technology (IT) services boomed in the developed countries, and particularly in the US. This has produced an IT skill shortage in these countries, to which IT producing and using firms have responded by outsourcing some of their activities to new locations.

Several emerging economies were in the position to offer their services, but only a few have been able to catch the new market opportunities, particularly India, Ireland, and Israel. A critical reason was their natural exposure to international linkages in the form of language and connections with skilled emigrants, along with access to the services of foreign institutions such as multinational corporations and venture capital firms.

Unfortunately, we do not have systematic data on the movement of immigrants from and to the regions. However, our goal is to highlight more generally the benefits to an individual country or region produced by "soft" linkages with the international setting, like flows of knowledge, expertise, and communication. The cases of Indian, Irish, or Israeli immigrants in recent years exemplify these processes as these immigrants have, among other types of linkages, several knowledge and information ties with their countries of origin, and these flows of knowledge or information have shown to be important elements of their success since the 1990s.

The same can be said about multinational firms or relationships to international sources of capital. We lack systematic data on the presence of multinational firms or access to international capital at the regional level. Yet openness to multinationals or international capital enhance the opportunities of a region to take advantage of shocks that increase the ability of regional economies to benefit from knowledge by more advanced organizations, institutions, or markets. For example, many Irish software firms have benefited from spillovers associated with the presence of multinational firms in Ireland, mostly in the form of job mobility. As an illustration, DLG, a small Irish firm specialized in localization software development and testing (62 employees), has greatly benefited from its managing director's previous working experience with Lotus, which helped consolidate links between the two firms. The director has helped the DLG staff to absorb organizational and management best practices from Lotus. Moreover, many successful Irish software firms have started as programming houses (subcontractors) for the local subsidiaries of multinational corporations and have then exploited the network and reputation of these customers to gain access to foreign markets.

To summarize, the discussion in this Section suggests that openness per se, which includes participation in international knowledge flows, links to international networks, ability to capture opportunities that arise at the international level, or openness to the presence of multinational enterprises, can have important implications for the economic performance of a region. These implications can take the form of sources of demand, spillovers, or transfers of best practices, which go beyond the mere trade flows.

REGIONAL PERFORMANCE IN EUROPE

Sample, data, variables, and their sources

Our empirical analysis is based on a sample of NUTS European regions. The source of data is the Eurostat REGIO data base (2004 edition). We employed NUTS2 regions for Austria, Belgium, Finland, Germany, Greece, Ireland, Italy, the Netherlands, Portugal, Spain, and Sweden (e.g., Oberbayern, Niederbayern, Lombardy, Cataluña). For France and the UK we were forced to use NUTS1 regions (e.g., Eastern Regions instead of East Anglia or Essex) because of too many missing values for their NUTS2 regions. For the same reason we could only use data for Denmark as a whole. These cases, however, are unlikely to create any particular problem in our analysis, since we control for area and population of regions.

The dependent variable and all the covariates that we are interested in are available for 1995-2000. However, rather than using an annual panel of regions and , 1995-1997 and 1998-2000, and we averaged out our variables over each three year period. As noted in the Introduction, yearly data may represent too short intervals. Changes in openness, technological capabilities, or population density occur in longer time spans. The use of annual data would be like running monthly data for classical annual panel estimation. This would boost the statistical significance of the regressors because of repeated observations of the dependent variable for each covariate. Thus, as a conservative approach we lumped the six year period in two three year periods.

The number of observations in our sample varies from 248 to 164 because of differences in missing data for our instruments. Since we use time and country dummies, and there are no reasons to believe that the missing data are systematic, we run our regressions with all the available information for that regression. However, the empirical results of this paper do not change considerably when we run our regressions on the sample common to all the specifications. Also, in spite of the missing data, the number of observations in each of the two sample periods, 1995-1997 and 1998-2000, is fairly balanced. Our dependent variable is the region GDP over the population ages between 25-65. We interpret it as a proxy for region labor productivity. 2 Table 1 lists and defines the variables employed in our analysis. Table 2 reports descriptive statistics. We employed databases other than REGIO for UNILAB95, LANG, and LANG18. To obtain UNILAB95 we downloaded information on about 21,000 research laboratories located in Europe from the European R&D database 1996 produced by Reed Elsevier Publisher. Of these, 5,271 were university laboratories for which we recorded address and zip-code in order to assign each laboratory to the region in which it was located. The variables LANG and LANG18 were obtained from the Special Survey on Languages performed in 2000 by Eurobarometer (European Opinion Research Group). This survey interviewed nearly 16,000 people in 15 European countries, and it provided the NUTS region of the interviewees. We computed the shares of individuals over 27 years of age in each region who speak at least one foreign language, and the share of individuals who learned it before they were 18. As we shall see, we use LANG18 as an instrument for LANG. The 27-year-old threshold enables us to construct this instrument, which we could not create if we took the share of the entire population, and to focus on individuals of working age. Since the share of individuals over 27 is computed at the beginning of our two time periods, LANG and LANG18 vary over time as well. 3 TABLE 1 AND 2 ABOUT HERE

Regional Performance: Specification

We start by estimating the following log-linear equation:

log(Y it ) = constant + country dummies + time dummy + α OPEN ⋅[α HOTEL ⋅log(HOTEL it )+ (1 -α HOTEL )⋅log(LANG it )] + α TECH ⋅log(TECH it )+ α DENS ⋅log(DENS it ) + α POP •log(POP it ) + controls + ε it (1)
where the α are parameters to be estimated, ε it is the error-term, TECH is alternatively HRSTE or KPAT, and all the other variables are defined in Table 1.

The term in the square bracket is our index of openness. We measure openness as a combination of two factors: the share of hotels on population (HOTEL) and our language measure (LANG), which proxies for the share of the regional population that speaks a foreign language. The parameter α HOTEL estimates the weight of HOTEL vs. LANG, while α OPEN measures the impact of openness on regional performance.

The variable LANG is clearly correlated with the extent to which a region is linked to, communicates with, or can reach outside of its boundaries. Our discussion in Section 2 suggests that we may want to use the knowledge of English rather than generically of a second language. Since the Eurobarometer survey reports the specific languages known by the surveyed individuals, we constructed the English analog of LANG, i.e., the share of the population that speaks English. However, the reason why we employ LANG is because knowing English is not the right measure for British regions. At any rate, in Section 4.2 we present as a robustness check our regressions with the English equivalent of LANG and after removing the British regions from our sample. All our empirical results do not change.

We think that HOTEL, which accounts for the capability of a region to host nonresidents, provides a natural complement to LANG as a measure of openness in our framework. The variable LANG accounts for many of the factors that we discussed in Section 2. Clearly, knowledge of languages is a specific measure of the ability to communicate internationally, and in this respect it is a proxy for the extent to which the people in a region interact with the environment outside the region itself. This is partly captured by HOTEL as well, as a region with a larger number of hotels is more open to the inward and outward movement of people. To some extent, we may suggest that while LANG is more likely to be a measure of the soft international linkages widely discussed in Section 2, HOTEL may account to a greater extent for more traditional openness, like the flow of businessmen to the region. However, rather than going further in this distinction, the use of more proxies for openness spans more dimensions of the latent variable that we intend to measure.

The REGIO dataset provides other potential measures of openness like the number of airplane passengers or the annual number of non-residents spending nights in hotels or other accommodations (e.g., camping), which we tried as additional components of our index. However, they are correlated with HOTEL and LANG, add no statistical power to our estimation, and produce collinearity. Moreover, not only is an theoretically, because most of the factors that account for the openness of a location are themselves correlated with each other. For example, the Asian Tigers, Ireland, Israel, or the Indian software industry show high levels of exports; they benefit from international spillovers because of their international linkages (i.e., emigrants, the use of the English language, etc.); they are open to multinational enterprises; they are part of an extensive division of labor particularly with the US [START_REF] Arora | the Footsteps of the Silicon Valley? Indian and Irish Software in the International Division of Labor[END_REF]. In sum, given our limited number of observations, HOTEL and LANG cover the most parsimonious set of proxies for our purposes.

A potential concern is that HOTEL and LANG may capture the effect of tourism on regional performance. However, at the level of NUTS1 and NUTS2 regions, tourism covers a small share of regional economic activities. A report of the Italian Ministry of Industry on the economic perspectives of tourism in Italy indicates that direct and indirect activities linked to the tourist sector account for 5% of the Italian GDP, and for 8% of the GDP of the most tourist NUTS2 regions (Ministero dell 'Industria, 2000).

Since these figures include activities that are very indirectly associated with tourism (e.g., the food industry), the effective share of relevant tourist activities can be quite smaller and their direct effect on regional GDP is largely negligible. At any rate, as listed in Table 1, we include a control for the tourist intensity of the region in our regressions, TOURISM. This is the share of annual arrivals of non-residents in the region who are accommodated in establishments other than hotels, e.g., camping or hostels, which is clearly associated with tourist activities.

Finally, both HOTEL and LANG are long-run variables. One reason for preferring HOTEL to other measures provided by REGIO, like the non-residents spending nights in the region or the number of beds available, is that these variables are more likely to be affected by short-term factors, whereas building new hotels has a longer gestation. Similarly, since learning a language takes months or years, the share of population that knows a second language is unlikely to be fickle in the short-run. As we shall see below, we also instrument for LANG, and then in a subsequent specification for HOTEL, to eliminate further potential endogeneity.

As far as the other covariates are concerned, we employ HRSTE or KPAT as measures of regional skills or technological capabilities. The former is broader than just patents. However, since the 1990s there has been a significant upsurge in patenting, and patent stocks increasingly reflect relevant technological outputs. Moreover, unlike HRSTE, which is an input, patents account for actual technological achievements. At the same time, HRSTE may be affected by differences in the employment levels of educated individuals across regions. By alternating the two measures we can check for potentially different effects. We also include them jointly, but their collinearity reduces their significance.

We tried several variables as controls. We employed the share of agricultural or arable land, or whether the region borders with the sea. We also introduced a covariate accounting for the level of capital formation in the region. Unfortunately, there are many missing observations for this variable in REGIO. We therefore used it along with a dummy for missing observations, and to avoid endogeneity we lagged it by three periods. In general, the effect of capital formation and that of the other controls were statistically not significant, and all the results presented below are robust to these different specifications. Only the length of motorways in the regions (MTW it ) was statistically significant in some specifications. To be parsimonious with the regressors, and in light of the correlation among the many potential controls, we decided to use MTW it as our summary control for the characteristics of regions not accounted for by the other covariates. As noted earlier, we also included a control for the tourist intensity of the region. We estimated (1) by OLS and then by gradually instrumenting different potentially endogenous covariates. We first instrumented for LANG and our technology variables, HRSTE or KPAT, by using LANG18 and UNILABS95. They are the two covariates in our regressions that would most likely suffer from endogeneity.

Knowledge of a second language could be the outcome of a richer region because higher income per capita may induce greater openness and related investments. This is pretty much the reason why the literature on openness at the level of countries, and particularly [START_REF] Frankel | Does Trade Cause Growth?[END_REF], instrumented for their measures of tradeopenness. Our instrument, LANG18, ignores individuals who might have learned the language because of recent shocks. Our 27-year-old threshold then ensures at least a 10 year window between the current knowledge of the language and the period in which it was learned. This makes it more likely that our language measure is a cause and not a consequence of regional performance. The need for instrumenting for HOTEL is less compelling. As with any kind of construction, hotels typically require time to be built.

Hence, they could be taken as fixed in the short-run.

It is more important to instrument for the technological development of the region. Both HRSTE and KPAT are stock measures, and hence they can also be taken as exogenous in the short-run. Yet in the period that we are considering, economic development, especially in an advanced setting like Europe, had already become increasingly dependent on technology and innovation. Therefore, we need to take into account whether HRSTE or KPAT cause such processes, or if they are affected by shocks that also affect per-capita income. The stock of university labs in 1995, UNILABS95, is a more exogenous measure of the scientific and technological capabilities of the region because it is fully pre-sample. Moreover, university labs take time to be established and hence they reflect a long history of scientific or technological skills in the area. Also, since UNILABS95 only accounts for university labs, this 14 measures an even more indirect contribution to regional performance than if we included industry labs as well.

Finally, we report a specification in which we employed lagged or pre-sample variables as instruments for all the covariates in (1) apart from the constant, the dummies, AREA, and TOURISM. Specifically, we employed the following instruments (see Table 1 for definitions): constant, country dummies, time dummy, log(POP it-2 ), log(AREA i ), log(MTW it-2 ), log(UNILAB95 i ), log(PASS it-4 ), log(LANG18 it ). Population and motorways are lagged two periods because REGIO contained many missing values for these variables before 1989. However, the two-period lag implies that both variables are fully pre-sample. Note that it is important to instrument for population in our analysis, as current population also appears as the denominator of the dependent variable. Unfortunately, we could not use a lagged instrument for HOTEL because REGIO only reports this variable since 1995. We then looked for a pre-sample measure that could be correlated with it. REGIO provides a long-time series on airplane passengers embarked and disembarked in the region, which is clearly correlated with the number of people visiting the region, and hence with HOTEL. Since PASS may also be a consequence rather than a cause of regional performance we deliberately picked the longest possible lag that we could construct, which was four periods.

Regional Performance: Empirical Results

Table 3 reports our OLS and two IV regressions, which we label IV(1) and IV(2). In the first three columns we employ HRSTE as a measure of technological capabilities, while in the final three columns we employ KPAT.

TABLE 3 ABOUT HERE

We performed a Wu-Hausman specification test to assess whether the key parameters of our analysis, i.e., α OPEN , α HOTEL , and α HRSTE or α KPAT , were jointly 

1 -α α α α 0 )'(V 1 -V 0 ) -1 (α α α α 1 -α α α α 0 )
where α α α α 1 -α α α α 0 is the difference between the estimated parameter vectors under the tested and the efficient specification, i.e., IV(1) and OLS or IV(2) and IV(1) in our case, and V 1 -V 0 is the difference in the variance-covariance matrices of α α α α 1 and α α α α 0 . This statistic is distributed as χ 2 with degrees of freedom equal to the number of tested parameters. In the HRSTE specification, the test statistic was 6.46 in the IV(1) vs. the OLS test, which implies rejection of the null hypothesis of equality of the coefficients at p < 10%, and 36.30 in the IV(2) vs. the IV(1) test, which rejects the null hypothesis at p < 1%. In the KPAT specifications the two statistics were respectively 2.14, which does not reject the null hypothesis in IV(1) vs. OLS, and 37.67, which rejects the null hypothesis in IV(2) vs.

IV(1) at p < 1%.

Our estimated elasticity of openness, α OPEN , is around 0.25 in the HRSTE- regressions, and it drops by about half in the KPAT-regressions. In the HRSTEregressions α OPEN is significant at p < 1% or p < 5%. Similarly, in the KPAT- regressions it is significant at p < 1% in OLS and IV(1), while its p-value is barely higher than 10% in IV(2). The lower significance of α OPEN in the latter case is not a major concern. The drop in statistical significance is fairly natural given that we use instrumental variables and we do not have a very high number of observations.

Moreover, when we tested for the significance of α OPEN *α HOTEL in the IV(2) equation with KPAT, the corresponding p-value was 6.3%, well below 10%. Finally, in the HRSTE-equations the estimated weight α HOTEL indicates that about three-fourths of the openness index is accounted for by HOTEL and one-fourth by LANG, while in the KPAT-equations the weight of HOTEL increases to basically 1 in the IV(2) equation.

Finally, the estimated effects of our index of openness are not small. To provide a sense Our estimated elasticities of openness are smaller than both [START_REF] Frankel | Does Trade Cause Growth?[END_REF] and Alcalà and [START_REF] Alcala | Trade and Productivity[END_REF]. Frankel and Romer's IV elasticity of tradeopenness is about 2, while in Alcalà and Ciccone it is slightly higher than 1. An obvious reason for this difference is that they measure the impact of trade-openness while we use a different measure of openness. Moreover, we look at the impact of openness on regional performance as opposed to countries. Thus, comparing the magnitudes of the impacts of openness between our study and the country studies is not meaningful. More important is the fact that, in spite of our different settings (regions vs. countries), samples (European regions vs. countries worldwide), and measures of openness (trade vs. a broader measure of openness), we also find a positive and significant impact of openness on performance after controlling for its endogeneity.

We confirm previous results in the literature on the impact of technology and agglomeration on regional performance. First, HRSTE has a sizable and significant impact, and so does KPAT in the second set of equations. This is consistent with previous work on the role of research, technology and innovation in producing differences across European regions. Among the others, our finding mirrors the results by [START_REF] Fagerberg | Technology, Growth and Unemployment across European Regions[END_REF] and [START_REF] Paci | Technological Enclaves and Industrial Districts: An Analysis of the Regional Distribution of Innovative Activity in Europe[END_REF] on the positive relation between R&D or technological capabilities and regional performance in Europe. Second, we find that population density also has a positive and significant impact on regional performance. Thus, our results confirm the two classical explanations of regional advantage -technology and agglomeration economies. Our contribution is that openness also matters, even after controlling for technology and agglomeration.

The negative and significant effect of population accounts for diminishing returns.

The variable MTW does not seem to have an important effect. The effect of motorway infrastructures is probably captured by some of the other covariates. The impact of TOURISM is negative and fairly well measured. As discussed earlier, this variable was included to control for the possibility that our measure of openness captures the impact of the tourist intensity of the region. Since tourist regions are typically also less wealthy, the negative sign of TOURISM was expected. As noted earlier, we also tried other variables in the regressions and none of them were statistically significant.

DIRECT AND INDIRECT EFFECTS OF OPENNESS

Specification and results

The drop in the elasticity of openness when we use KPAT instead of HRSTE suggests that KPAT captures part of the effects of openness. Patents are a measure of output, and therefore they are functions of technological inputs like HRSTE or openness. Since knowledge is fertilized by other knowledge and ideas, openness may contribute to innovation output by providing access to a wider set of knowledge sources. Thus, openness may have a direct effect on productivity and an indirect one through patents.

To test for the presence of these effects, we jointly estimate two equations. The 

log(KPAT it ) = constant + country dummies + time dummy +

β OPEN ⋅[β HOTEL ⋅log(HOTEL it )+ (1 -β HOTEL )⋅log(LANG it )] + β TECH ⋅log(HRSTE it )+ β DENS ⋅log(DENS it ) + β POP •log(POP it ) + controls + µ it (2)
where the β are parameters to be estimated, µ it is the error-term, and HRSTE is an input for the production of patents. In this two-equation estimation we employ the same instruments used in our single-equation estimation. 4

Note that in (2) we allow for a different index of openness than in the regional performance equation, as we let the weights be different than in (1). In principle, if the expression in the square brackets is a measure of openness it should be the same in both equations as it represents the same type of variable. In this case, β OPEN and α OPEN in equation ( 1) would account for its different impact in the two equations. However, there are reasons suggesting that we should differentiate the weights in the two equations.

From a purely empirical point of view, different weights imply a more general specification. At the same time, since our index of openness is a proxy for an underlying concept, a more flexible specification can capture potentially different components of this covariate. For the same reason, different components of our index may have different importance in different specifications, and we can assess which aspect of openness affects regional performance vs. regional technological capabilities.

The results of our joint estimation of ( 1) and ( 2) are in Table 4. The estimated parameters in the regional performance equation are similar to those in Table 3. In addition, our index of openness has a sizable and significant impact on KPAT. This confirms that openness has both a direct and an indirect effect on regional performance.

Moreover, in the IV regressions the estimated weight of LANG in the KPAT equation is higher than in the performance equation. This is because in the kind of openness that matters for acquiring knowledge capabilities -like tapping into wider, typically international, scientific and technological networks -linguistic skills are relatively more important. Thus, we can only expect them to weigh less in the direct effect of openness, which is mostly associated with non-technological factors. We also find a sizable and significant impact of HRSTE on KPAT. This reinforces our conjecture that HRSTE is an input to KPAT which then affects regional performance. Density is still important as a direct effect to regional performance, but in the IV regressions it is not as important as an effect on the accumulation of technological capabilities.

TABLE 4 ABOUT HERE

The indirect effect of openness is sizable. We can perform the same exercise that we performed earlier and look at a one standard deviation in HOTEL and LANG centered around their sample means. This is 1.592 in the case of HOTEL, as computed earlier, and 0.213/0.469=0.454 in the case of LANG. Consider the change in HOTEL first. Given the estimated parameters in the IV(2) regression in Table 4, the estimated direct effect of openness on income is the same as earlier, i.e. 0.151*0.997*1.592 = 0.240. To obtain the indirect effect we first compute the impact of a one standard deviation increase in HOTEL on KPAT. This is 0.905*0.539*1.592 = 0.776. The indirect impact on income through KPAT is then 0.156*0.776 = 0.121, or about 50% of the direct effect. The total (direct plus indirect) impact is 0.361. Since the relative one standard deviation increase in income centered around its sample mean is 0.272, as computed earlier, the total impact corresponds to an increase that is almost one-third higher than the relative one standard deviation increase in income in our sample. If we add a relative one standard deviation increase in LANG centered around its mean, 0.454 Thus, the total change in relative income following the one standard deviation increases on the sample means in both HOTEL and LANG is 0.391, which is well above the change in income by one standard deviation on the sample mean in our sample.

To summarize, our index of openness has a sizable effect on regional per capita income as a proxy for regional labor productivity. First, there is an important direct effect. Openness embeds regions in wider networks and this affects its performance in various ways. The direct effect can take various forms. For example, open regions exhibit greater links with the national or international markets. Therefore, they can capture earlier -and more effectively -shocks to demand. As discussed in Section 2, a good deal of the growth of the Indian, Irish, or Israeli IT industries stemmed from their ability to take advantage, more than other emerging regions, of the growth in the demand for IT by the advanced economies. In turn, this stemmed from their established linkages with such markets in the form of familiarity with the English language, a good deal of expatriates to the US, and especially in the case of Ireland, and partly Israel, the presence of multinational enterprises in the country. As also discussed in Section 2 this may have taken the form of greater exports. However, the direct effect can also take subtler forms, like exposure to international best practices, feedbacks from advanced users, links to better suppliers or access to learning processes.

In addition, we find that there is an important indirect effect of openness.

Openness affects the innovation output of the regions, which then affects their performance. Interestingly, an increase in the linguistic skills of the population has a smaller overall effect than an increase in HOTEL. However, the indirect effect of LANG on regional performance is much higher than its direct effect. This indicates that the language skills of the population are more important for accumulating technological capabilities than for their direct effect on regional performance. This is suggestive of the nature of the links between openness, technology, and performance. Knowledge of languages most likely accounts for the ability to access a wider pool of knowledge assets. Since knowledge is typically produced more efficiently when one has access to wider and better knowledge inputs, our results emphasize the importance of being hooked into wide international networks for both the production of technology and regional economic performance.

Robustness checks

We provide three robustness checks of our results. They are shown in Table 5.

TABLE 5 ABOUT HERE

We first run our IV(2) regression by employing the English equivalent of LANG (i.e., by considering only people who speak English rather than any other language) and after removing the UK regions. Our empirical results are robust to this specification.

Interestingly, we now find that the direct impact of openness (α OPEN ) is smaller, while the indirect impact of openness (β OPEN ) is higher. Moreover, we find that the impact of LANG is higher especially in the KPAT equation. This suggests that the use of English as a proxy for openness reinforces our interpretation of the results, viz. the knowledge of English means that the regions are more embedded into international knowledge networks, and this strengthens the indirect effect of openness and the role of language and communication in affecting it.

Our second check hinges on the fact that globalization has grown steadily throughout the 1990s. We then expect that the impact of openness on performance will be higher in our second period compared to the first one. In addition, the growing importance of services and less tangible goods suggests that the more intangible components of openness, which we summarized by language skills in the region, have We then also expect the impact of our index of openness on KPAT to be higher in the second period.

Table 5 presents the results of a joint estimation of ( 1) and ( 2) for each of our two periods. Both equations use the same regressors and instruments (appropriately lagged)

of the panel estimation. The regional performance equation shows that in 1995-1997 the direct impact of openness, α OPEN , is less than one third of the impact of openness in 1998-2000. Moreover, α HOTEL is smaller in the latter period. As predicted, the direct impact of openness has become more important in the second period, and the relevance of communication and more intangible components of the openness index has also increased. Likewise, the impact of openness on KPAT, β OPEN , has increased in the second period, and β HOTEL has decreased. The statistical significance of these coefficients is less sizable than in the panel estimation because of the lower number of observations in each equation. However, the point estimates are in the direction that we are suggesting.

In our third robustness check we run our two equations by replacing log(Y it ) and log(KPAT it ) with their differences from their region average across the two periods.

Because of the very large number of regions compared to only two time periods we could not estimate our equations with regional fixed effects. This is the closest attempt to control for regional individual effects. Also, since for a few regions we only had observations in one period, the corresponding net variable was zero. We preferred to include these observations in our equations to keep the same number of observations as 4.

CONCLUSIONS

This paper contributes to the tradition of studies on the economic performance of regions, and particularly of European region (e.g., [START_REF] Fagerberg | Technology, Growth and Unemployment across European Regions[END_REF][START_REF] Fagerberg | Technology, Growth and Unemployment across European Regions[END_REF][START_REF] Caniels | Regional Growth Differentials. The Impact of Locally Bounded Knowledge Spillovers[END_REF][START_REF] Paci | Technological Enclaves and Industrial Districts: An Analysis of the Regional Distribution of Innovative Activity in Europe[END_REF]. Its empirical results corroborate the key findings of this literature, particularly that R&D, patents, or more generally technological capabilities have a sizable and significant effect on regional economic performance in Europe. In addition, we find evidence of agglomeration economies consistent with the tradition of studies on this matter (e.g. [START_REF] Audretsch | Knowledge Spillovers and the Geography of Innovation and Production[END_REF][START_REF] Porter | Clusters and the New Economics of Competition[END_REF]Swann et al. 1999;[START_REF] Ciccone | Agglomeration Effects in Europe[END_REF][START_REF] Döring | What Do We Know About Geographical Knowledge Spillovers and Regional Growth? A Survey of the Literature[END_REF]. Specifically, we find a positive and significant effect of population density on our measure of regional productivity.

The main contribution of this paper is to link this literature to the growing literature on the importance of "openness" for economic performance. We find that, along with technology and agglomeration, among European regions openness also matters. Moreover, we were careful in trying to pick the effects of openness on performance and not the other way around, or some spurious correlations.

This has natural policy implications. Particularly, actions aimed at making a region less "provincial" can be quite important. As a first step in this kind of study, we did not distinguish whether openness is produced by spillovers due to mobile and internationalized human capital, the presence of multinational corporations, or other factors. These can be topics for future and more focused research, which require new data collections. However, the experience of some of the fast growing regions of the world today (e.g., the Asian Tigers, Ireland, or Israel) indicates that these factors are Number of airplane passengers embarked and disembarked in the region lagged four periods (1986-1988 for 1998-2000 and 1983-1985 for 1995-1997 [in 000] POP it-2 Population lagged two periods (1992-1994 for 1998-2000 and 1989-1991 for 1995-1997) 

[in 000] AREA i Area of region [in Km 2 ] MTW it-2
Motorways length lagged two periods (1992-1994 for 1998-2000 and 1989-1991 for 1995-1997) 

  4 presents our analysis and results of the two-equation model with the estimated direct and indirect effects of openness. Section 5 concludes.

  our time dimension into two periods

  a few indicators justified empirically by this correlation, but also

  (1) with respect to OLS, and in IV(2) with respect to IV(1). The test computes the statistic (α α α α

  our equation for regional performance (1) with KPAT as the TECH regressor. The second equation explains KPAT as a function of the same covariates in (1) with HRSTE in lieu of TECH, viz.

  the direct effect is unaffected because the impact of LANG on income in IV(2) is practically zero. The indirect effect is 0.156*0.905*0.461*0.454 = 0.030.

  . At the same time, not only has scientific and technological knowledge grown worldwide during the 1990s, but more countries and regions in the world have become relevant producers of knowledge, technologies, and innovation. As a result, an open region has more opportunities to tap into external knowledge inputs.

  equations. When we eliminated them the results did not change. The results of this estimation are similar to those in Table

Table 1 . List of variables

 1 

	correlated with one another. In short, there may be underlying factors that account for
	the extent to which some regions are more open than others, and we found that these
	factors matter.
	F o r
	P
	e
	e r
	R
	e
	v i e
	w
	O n l
	y
	24

it Share of annual arrivals of non-residents in the region who are accommodated in establishments other than hotels, e.g. campings or hostels

Country dummies

Dummies for European country of the region: AT, BE, DE, ES, GR, FR, IT, NL, PT, UK. Default dummy groups Denmark and regions from Finland, Ireland, and Sweden, which had too few regions to make separate country dummies.

Table 2 . Descriptive Statistics

 2 ** p < 0.01, ** p < 0.05, * p < 0.10. Heteroskedastic consistent Standard Errors in parenthesis. All regressions include country dummies and the time dummy. IV(I) uses all covariates as instruments, but log(LANG it ) and log(HRSTE it ) or log(KPAT it ), and it replaces them by log(UNILAB95 i ) and log(LANG18 it ). IV (II) also excludes log(HOTEL it ), log(POP it ), log(MTW it ), and replaces them by log(PASS it-4 ), log(POP it-2 ), log(MTW it-2 ).

	Variable	Mean	Standard Deviation	Minimum Maximum	Number of observations
	Y it	36.641	9.954		18.131	88.278	248
	HOTEL it	0.659	1.049		0.049	8.819	248
	LANG it	0.469	0.213		0.100	1	248
	HRSTE it	300.374	299.790		8.878	2312.540	248
	KPAT it	1050.594	1581.912		1.251	10718.990	248
	DENS it	0.348	0.753		0.003	5.921	248
	POP it MTW it TOURISM F o 2579.451 342.163 0.276 r AT i 0.036	2188.926 347.791 0.168 0.187		245.233 0 0.001 0	11020.200 2719.333 0.857 1	248 248 248 248
	BE i	P 0.048	0.215			0	1	248
	DE i ES i FR i	0.310 e 0.137 e 0.464 0.345 r 0.065 0.246			0 0 0	1 1 1	248 248 248
	GR i IT i	0.048 0.145	0.215 R 0.353		0 0	1 1	248 248
	NL i	0.048	e 0.215	0	1	248
	PT i UK i Other countries	0.020 0.077 0.065	0.141 0.267 0.246	0 v i 0 e 0	1 1 1	248 248 248
	TIME t LANG18 it	0.560 0.351	0.497 0.194			0 w 0	1 0.955	248 217
	UNILABS95 i PASS t-4 POP it-2	31.152 2556.446 2845.112	46.792 4671.946 2326.758		1 0 236.567	461.000 O 30452.199 n l 10867.600	217 164 164
	AREA i MTW it-2	24821.251 30453.358 323.551 307.332		415 0	154311.906 y 1929.667	164 164

[in Km] i = regions, t = two periods, 1995[in Km] i = regions, t = two periods, -1997[in Km] i = regions, t = two periods, or 1998[in Km] i = regions, t = two periods, -2000. . 

Annual variables averaged over the three years in the period. Sources of data is Eurostat REGIO, unless otherwise indicated. *

Table 4 . Determinants of Regional Performance & Technological Capabilities

 4 ** p < 0.01, ** p < 0.05, * p < 0.10. Heteroskedastic consistent Standard Errors in parenthesis. Instruments, see Table3.

	----

*

estimation of (1) and (2): 1) only non-UK regions and English as foreign language; 2) by period; 3) after removing fixed regional effects

  ** p < 0.01, ** p < 0.05, * p < 0.10. Heteroskedastic consistent Standard Errors in parenthesis. Instruments, see Table3. ( §) LANG defined as in Table2but for people who speak English rather than any other language. All the other variables (including instruments) are unchanged. (^) Because of few observations, in 1995-1997 we lumped the dummies for BE, NL, PT in the default category. Similarly for AT in 1998-2000. (+) Dependent variables are the OLS residuals of a regression that employs all the regional dummies as covariates.

	Parameters	IV(2) Only non-UK regions, English as LANG ( §)	IV(2) (^)	IV(2) Dep. Var. net of fixed regional effects (+)
				1995-1997	1998-2000
				log(Y it ) equation	
	Const	3.986 *** (0.290)		4.266 *** (0.953)	3.604 *** (0.376)	4.094 *** (0.259)
	α OPEN	0.122 (0.097)		0.091 (0.313)	0.298 ** (0.146)	0.171 * (0.089)
	α HOTEL α LANG α KPAT	0.969 ** (0.410) 0.031 (0.410) (0.039) 0.161 *** F o r	1.278 * (0.660) -0.278 (0.660) (0.127) 0.161	0.688 *** (0.151) 0.312 ** (0.151) (0.064) 0.155 **	0.951 *** (0.205) 0.049 (0.205) (0.042) 0.158 ***
	α DENS	0.058 * (0.032) P	0.076 (0.196)	0.061 * (0.037)	0.077 ** (0.036)
	α POP α MTW	-0.137 ** (0.056) -0.028 (0.021)	-0.152 * (0.227) -0.017 (0.034) r e e	-0.096 (0.078) -0.051 * (0.028)	-0.122 ** (0.058) -0.033 * (0.019)
	α TOURISM Const β OPEN β HOTEL β LANG	-0.044 *** (0.015) 4.753 ** (2.083) 1.352 *** (0.511) 0.468 ** (0.190) 0.533 *** (0.190)		-0.022 (0.098) R log(KPAT it ) equation 7.622 (2.894) e 0.875 (1.712) 0.590 (1.703) v i e -0.064 * (0.037) 5.140 * (3.010) 1.093 (0.753) 0.422 ** (0.202) 0.410 (1.703) 0.573 *** (0.202) w	-0.022 (0.017) 6.524 *** (1.994) 0.891 * (0.471) 0.564 ** (0.276) 0.436 (0.276)
	β HRSTE β DENS β POP β MTW	3.694 *** (1.197) 0.033 (0.239) -2.765 ** (1.321) (0.119) 0.077		3.957 (4.414) 0.057 (1.593) -3.239 (5.538) (0.382) 0.170	3.692 *** (1.401) 0.114 (0.176) -2.894 * (1.503) O n l (0.145) 0.232 y	3.641 *** (1.144) 0.083 (0.232) -2.836 ** (1.285) (0.107) 0.176
	β TOURISM	0.135 (0.085)		0.158 (0.645)	0.176 (0.223)	0.085 (0.080)
	N. of obs.	150		77	87	164

*

See however Shang-Jin and Yi (2001).

We could not use employment in the denominator because it had many missing observations in REGIO.

Since Eurobarometer provides the date of birth of the interviewees, we computed the shares of individuals who were 27 or older in 1995 and 1998. However, we cannot take into account the individuals who died. Since LANG and LANG18 are shares, the time period is small, and the largest variation in our data is across regions and not over time, this error is negligible.

We also experimented with the other controls discussed in the previous section, including a measure of capital formation in the region. They turned out to be insignificant in both equations, and they produced no appreciable change in the results.
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We replaced it by population in the workforce age. Since, as we shall see, our regressions are log-log, we can always interpret our estimated parameters as impacts on the region GDP. To be sure, this may also raise the issue that regional GDP is the result of many other influences beyond labor productivity in a narrow sense. Since we do not have very many observations we could not employ a vast array of controls.

However, time and country dummies can take care of these factors, especially because most of the controls that we would need are likely to be correlated with one another.

< O1 -Economic Development < O -Economic Development, Technological Change, and Growth, O30 -General < O3 -Technological Change|Research and Development < O -Economic Development, Technological Change, and Growth, O47 -Measurement of Economic Growth|Aggregate Productivity < O4 -Economic Growth and Aggregate Productivity < O -Economic Development, Technological

Change, and Growth, R11 -Regional Economic Activity: Growth, Development, and Changes < R1 -General Regional Economics < R -Urban, Rural, and Regional Economics

 [START_REF] Fagerberg | Technology, Growth and Unemployment across European Regions[END_REF]