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Introduction

The EU claims structural funding as one of its most effective, successful and far-reaching endeavors, and cites primarily anecdotal evidence in support of this claim.  In order to evaluate the true effectiveness of structural funds on regional economic health we embarked upon a statistical voyage of discovery.  We decided to give the EU the benefit of the doubt; our hypothesis was that EU structural funding has increased subnational prosperity.  We used for dependent variables aggregate change in GDP and unemployment; our independent variables included structural funding, national expenditure and private financing. Our study was focused on Italy and Spain, and our data were drawn from the period 1994-1999 for our independent and from 1995-2001 for our dependent variables.


We found that structural funding did indeed have a significant effect on GDP, as did the type of funding (Objective 1, 2 or 5b) and private investment.  Oddly, national expenditure did not significantly affect GDP growth, and our dummy variable for country showed no significance.  When we tested for significance with the unemployment data, we found that structural funds were not significant; however, both private and national funds were significant.  Here, too, we had an interesting find: national funds were significantly positively correlated with unemployment data.  Although these findings do indeed prove that structural funds were successful in improving regional GDPs in both Italy and Spain, they have a deeper significance in the questions they raise about the specific role in regional economic sectors of national spending and its interplay with EU-sponsored structural funding.

Data Gathering

We decided to focus on GDP and unemployment as the two main economic indicators that would provide the most complete look at the effectiveness of structural funds.  These two dependent variables were chosen because high GDP growth and decreasing unemployment are believed by many governments to be indicators of a growing, dynamic economy.  While other economic variables, such as growth in high-tech industry, would arguably better indicate a more diverse, healthy economy, the universality and accessibility of these two variables were factors in our choice of dependent variables.  Aggregate yearly GDP and annual rate of unemployment for the years 1995 – 2002 were found exclusively on Eurostat.  We did not run into any problems in the collection of this data as there were virtually complete GDP and unemployment statistics for all of the NUTS 2 regions of Spain and Italy during the aforementioned years.  

In order to turn our raw data into a workable dataset, we calculated the net change in both GDP and unemployment rate over a set number of years for each region.  We decided to organize the data by region-time period, with each case representing a region over a number of years.  The GDP and unemployment variables were calculated with a lag of one year from the beginning of the time period and two at the end, in order to allow the regional policy monies time to work.

The search for EU regional spending data proved far more challenging.  Initially, we began exploring the online database Eurostat for any structural funding statistics illustrating total monies distributed by NUTS-2 regions.  Even after emailing a question to the site, we were directed to the equally unhelpful Regional Policy website.  After exhausting EU websites and online database resources, we finally decided to hunt for the data at EIPA.  The library contained two sections relating to regional policy, one oriented towards Commission reports and one more slanted towards qualitative analysis.  Unfortunately, the quantitative data tended to be presented at national—instead of regional—levels.  However, after a prolonged search, we finally stumbled across a Commission report with charts depicting regional funding levels for the years 1994 – 1999.


The findings were valuable because they not only numerated the structural funding, but also broke it down into various funds and provided National Expenditure and Private Financing data (nine different categories in total).  This allowed us to discern whether growth could be attributed to certain EU funds, or other sources of capital altogether.  Certain parts of what we labelled “prosperity” could be explained by different sources of funding.


We chose to restrict our analysis to those years because the data for 2000 – 06 could only be found on the DG Social Cohesion CD, which proved to be rather worthless.  The data was not collated into charts, was not nearly as comprehensive as the EIPA data and, for nearly every region, referenced trans-regional funds without providing specific numerical data.


We focused on two different member state cases, employing NUTS-2 regions as our unit of analysis.  This level is significant because it is the level at which the EU distributes Structural Funds.  Initially we chose to compare Spain and Great Britain, because their national wealth and economic focus (agriculture vs. industry) differ.  However, the British data, once entered into a spreadsheet, presented severe problems.  The independent datasheets seemed to indiscriminately combine some NUTS-2 regions. We decided, as a replacement, to use Italy. Although it did not offer the contrast Spain and Britain did, Italy and Spain are both major recipients of structural funding, and provide useful test cases for measuring the success of regional policy.


While the structural fund data was divided by region for the 1994-1999 period for both objectives 1 and 5b, objective 2 data was not.  Instead, it was divided only for the 1994-1996 years, while the 1997-1999 data was aggregated.  Excluding the 1997-1999 objective 2 cases was not an option since we would have had to ignore all data for these years.  We disaggregated the data by multiplying the earlier year regional totals by the percentage increase in EU structural funds from the 1994-1996 years to the 1997-1999 years.  We assume that, although the total amount of funding given to a country may increase from one time period to another, the percentage of that national number given to any region will stay the same.  Because the EU makes its structural calculations at the beginning of each six-year budgetary period we believe this is a low risk assumption.

Why Regression?

We employed linear regression in our data analysis.  Linear regression is one of the most widely accepted statistical methods for testing for causal relationships, and is appropriate here because our economic dependent variables are continuous but non-complex.  Similarly, our independent variables are a mix of continuous and dichotomous variables, which makes linear regression far more appropriate than other methods, such as comparison of means tests.  This is particularly true because the independent variables of most interest are continuous, allowing for meaningful coefficients, while the controls are dichotomous dummy variables.  While some of the information found in our analysis could be gleaned in other ways, linear regression is the most efficient and accurate way of testing for relationships – including direction – between this specific set of variables.

Regressions of Lagged GDP Growth

	Independent Variables
	Coefficients
	Significance

	Private Financing
	-.0001
	.006

	Objective 1 Dummy
	-.1152
	.001

	Objective 2 Dummy
	-.2305
	.000

	Structural Funds (natural log)

	.0441
	.000

	Constant
	.2988
	.000


Adjusted R-Squared: .6970

The results of these regressions are somewhat surprising; in parts, they may be indicative of a complicated causal back-and-forth. Structural funds have a significant positive correlation (at a .000 level) with Lagged GDP: as structural funds increase, so does GDP.   Structural Funds and Private Financing (significant at a .007 level) together with the Objective 1 and 2 dummies (both also significant at the .001 level) explain .69 percent of GDP fluctuation.  National Expenditure, oddly, is not significantly correlated with GDP; moreover, its coefficients are negative, indicating that as GDP went up, NE may well have gone down.  Private financing was another oddball in this and in the other regressions we ran: as it increased, GDP seemed to slightly decrease.  This may be case of reversed causality; it is possible that more private financing is necessary in cases where there is less capital floating around.  


The conclusion that follows obviously from these results is that while EU structural funding is very significant in producing regional GDP growth, national government spending has no effect at all on this growth.  The principle of additionality, which underpins EU structural funding, ought to ensure that EU structural funds are applied to growth programs in addition to, not instead of, national funding.  Yet if they were actually applied in this way, both national and EU funds would be significant for GDP growth. The non-significance of national expenditure would be explained, however, if national governments do not in fact follow the additionality principle.  This might even explain the (non-significant) downward coefficients for national expenditure: GDP growth was in response to increases in EU funding plus decreases in national funding.  

Additionality is difficult for the EU commission to monitor in member states that do not want to divulge their spending statistics; it is also unenforceable.
 Both Italy and Spain have been remiss in their additionality duties and Spain indicated that specifically for 1995-99 it “could not guarantee [it] would maintain [its] structural expenditure at the same level” because “circumstances ...permit...additionality to be waived”(JEC 7).
  For both countries the percentage of structural funds to public funds did increase in 1995-99, in Spain from 13-23 percent and in Italy from 10-12.5 percent (JEC 8).  Thus member state inattention to the additionality principle is a possible explanation for our results: it explains how there can exist a high correlation between structural funds and GDP growth along with no correlation between national spending and GDP growth.  

Lagged Unemployment

	Independent Variables
	Coefficients
	Significance

	Private Financing
	-.0002
	.001

	Objective 1 Dummy
	.0926
	.074

	Objective 2 Dummy
	.1743
	.000

	State Dummy
	-.2089
	.000

	Total National Expenditure
	.0003
	.001

	Constant
	-.3419
	.000


Adjusted R-Squared: .5791

 The regression using lagged unemployment as the dependent variable produced somewhat different results than those produced when focusing on lagged GDP.  In contrast to the model in the previous section, structural funds did not prove significant. However, total national expenditure is very significant, as are private financing, both objective dummy variables and the state dummy variable. The dummy variables function as controls in both tests, but it is interesting to note that while the state variable was insignificant for GDP, it is significant for unemployment, indicating a difference between Italy and Spain that is otherwise unaccounted for.  

The coefficient for total national expenditure indicates a significant positive relationship between lagged rates of unemployment and national money spent.  As the national government spends more, unemployment seems to rise. It does not make sense that as national governments spend more, unemployment rates increase.  A more feasible, though still speculative, explanation is that national governments spend more when unemployment rises (or declines more slowly) in order to fight unemployment.  The casual mechanism is reversed; rather than total national expenditure leading to higher unemployment, unemployment leads to increased national spending.  Given that national governments are very concerned with unemployment for electoral reasons, this makes intuitive and cognitive sense.  However, further study is warranted.

As in the lagged GDP model, private financing is significant.  The relationship is negative, suggesting that as private financing increased, unemployment decreases.  This is far from groundbreaking, but remains interesting, particularly given some perverse statistical effects from outliers in the Italian cases.
  

Unlike in the GDP model, structural funds are not significant.  There is not sufficient evidence to conclude that structural funds improved the employment outlook at a regional level.  However, as structural funds are allocated based on GDP for the purposes of growth and are not tied to unemployment figures, this is not overly remarkable.  However, because the GDP model did suggest that structural funds did generally improve the economies of regions it is somewhat unexpected that there would be no meaningful relationship found.

Conclusion

Based on our results, regional funds do positively affect the economic health of regions as measured by lagged GDP.  Structural funds are doled out based on GDP, so it is unsurprising that they positively affect growth.  However, structural funds do not appear to improve unemployment rates, and another form of public expenditure, national spending appears to increase when unemployment gets worse.  So while the structural funds appear to do their job and promote growth, they leave other sectors of the economy, and other indicators of economic growth such as unemployment, relatively unchanged.
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� While we first ran regressions of structural funds against GDP growth, the residual plots of these reressions were signficantly skewed and indicated an exponential relationship.  Unsurprisingly, we found that taking the log of structural funds and regressing this against lagged GDP produced a normal residual pattern (see residual charts below).


� “Court of Auditors: Special Report No. 6/99 concerning the principle of additionality, together with the Commission’s replies.  (Submitted pursuant to Article 248/4, second paragraph, EC).”  Official Journal of the European Communities, 9/3/2000. Page 2.  In the words of this report, “the absense of any sanctions in cases where the Member States are in breach of their obligations has not encouraged them to observe the relevant provisions”(JEC 3).  


� “Italy has sent in no verification of additionality data between 1988 and 1999 for Objective 2” and an audit taken in 1995 showed that Spain had so far failed to observe the principle at all in objectives 3 and 4, while Italy was at best spotty in both those objectives.  (JEC 7)


� See tables in the appendix for reference
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