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Introduction


The European Union operates an extensive regional policy designed to reduce the economic disparity between Europe’s wealthiest and poorest regions. It spends over a third of its budget of approximately $110 billion on such programs. Most of the programs assist the economies of regions with industrial decline and reconversion, rural regions with declining agricultural production, and urban areas in need of renewal. With consideration to the cost of these programs, it is important to ask a basic question: does this EU spending at the regional level actually increase prosperity at the regional level? 

Our broad hypothesis is that structural funding has helped the economies of the recipient regions. While it is difficult to determine exactly how much the funds have helped or do a rigorous cost-benefit analysis to determine if the funding was worth it, we did find significant evidence to support this hypothesis.

Research Design


We attempted to look at all of Europe’s 257 NUTS 2 regions, our level of analysis. While this created some difficulties, we decided that the opportunity to avoid sampling and use the entire “geographic universe” of data was worth pursuing. One drawback was we were forced to use a more limited temporal domain, but the great diversity between the regions of Europe made this seem worthwhile. In addition, the large number of cases makes our results more generalizable.

Variables

In order to test our hypothesis we used the following variables:

Dependent Variables:

Change in GDP from 1999 to 2002

Change in PPP per capita from 1999 to 2002

Unemployment in 2003

Independent Variables:



Objective 1 funding to each region



Objective 1 funding per capita to each region

Objective 2 funding to each region



Objective 2 funding per capita to each region

A dummy variable to distinguish between NUTS1 and NUTS2 regions



1999 regional GDP



PPP per capita for 1999



Unemployment in 1999

Gross domestic product, purchasing power parity, and unemployment rates are all useful and widely accepted measurements of economic prosperity. GDP measures the total wealth produced in a region, perhaps the most commonly used measure of prosperity. Unemployment rates explain job creation, an important goal of EU regional policy. Purchasing power parity measures change in real income and the ability of consumers to spend. PPP controls for disruptive changes in currency exchange rates.

Objective 1 funds, given to regions whose GDP falls at or below 75% of the EU average, represent a little more than two-thirds of EU spending on structural funds. We consider both the absolute and per capita figures for Objective 1 funding. Objective 2 monies are given to regions experiencing industrial, structural, and economic decline and make up 11.5% of EU expenditure on structural funds.

 Finally, a dummy variable differentiating between NUTS 1 regions and NUTS 2 regions was created to account for how disaggregated the data on structural spending was.
Data Gathering

We acquired our data from the EUROPA website and from Eurostat.  Our group members divided the task of collecting data and entered all the numerical information into a Microsoft Excel spreadsheet.  Data for structural funding was obtained from the EUROPA website, which contains reports on every region that received Objective 1 or Objective 2 funding from 2000-2006. 

The biggest pitfall in compiling the data was that for a few countries data was available only on a country-wide or NUTS 1 level. It would have been preferable to have all of the data on the NUTS 2 regional level since structural spending is determined on that level, making it the logical basis for our analysis. This lack of precision made it harder to detect the effects of the funding. We considered throwing out the countries that did not have data on the NUTS 2 level, but decided to try and retain our goal of analyzing the entire EU25 and created the dummy variable to try and account for the discrepancy.

The data we found was already in a straightforward format. It was not necessary to recode or combine any column vectors to produce the desired variables, beyond the creation of per capita variables. We recorded the structural funds by hand and entered the data into a spreadsheet, and all other data came from Eurostat information downloaded into Microsoft Excel. The Excel spreadsheets were converted into SPSS format and merged with the structural funds data to create our data set. 

Tests

To test our broad hypothesis, we created three more specific null-hypotheses.

H01: Objective 1 funding has no effect upon GDP

H02: Objective 1 funding has no effect upon consumer welfare (PPP)

H03: Objective 2 funding has no effect upon unemployment

We tested six models using combinations of the aforementioned variables. Each model places a dependent variable (an economic indicator) against our main independent variable, structural funding, as well as control variables. 

The first two tests are of null-hypothesis 1. To analyze the effects of Objective 1 funding on regional wealth, we tested the change in GDP from 1999 to 2002 against Objective 1 funding per capita. In the first model we looked at the aggregate level of Objective 1 funding to a region, but when we decided that a region’s population would affect the concentration of the Objective 1 funding, we determined that funding per capita would be a more reliable indicator. Nonetheless, we kept our first model as a test case. Additionally, we included the GDP of each region for 1999 and the regional dummy variable as controls. Here are the basic forms of the two models tested:

1: ΔGDP99-02 = f (Obj.1, Region, GDP99)

2: ΔGDP99-02 = f (Obj.1/capita, Region, GDP99)

The second two tests analyze null-hypothesis 2. To analyze the effects of Objective 1 funding against regional consumer welfare, we tested the change in PPP per capita from 1999 to 2002 against Objective 1 funding, and again against Objective 1 funding per capita. These models are essentially the same as the first two, and both include similar controls. The basic forms of the models are shown here:

3: ΔPPP/capita99-02 = f (Obj.1, Region, PPP/capita’99)

4: ΔPPP/capita99-02 = f (Obj.1/capita, Region, PPP/capita’99)

The final two tests analyze null-hypothesis 3. These last tests focus on the effects of Objective 2 funding upon levels of unemployment across the EU regions. To test if EU Objective 2 funding has affected unemployment levels since 1999, we tested the level of unemployment in 2003 against, first, Objective 2 regional funding and 1999 unemployment, and, second, against Objective 2 funding per capita and 1999 unemployment. Here are the basic forms of the models tested:



5: Unemployment03 = f (Obj.2, Unemployment99)

6: Unemployment03 = f (Obj.2/capita, Unemployment99)

In each test we ran a simple linear regression. While other tests may have been more nuanced, linear regression was the simplest method of identifying simple causal relations. We were concerned about the possible endogeneity of some of the variables, but since there was no colinearity, and since we lacked the software to run endogeneity tests, we decided that a simple linear regression was our best option. Our only major concerns were colinearity and heteroskedastiscity, but tests of colinearity and residuals assuaged these concerns.

Results & Analysis

The results for Tests 1 and 2 can be seen in Tables 1 and 2. Unsurprisingly, the results show that the aggregate Objective 1 funding is not a significant variable that affects change in GDP.  However, Table 2 shows that per capita Objective 1 funding does have a significant, positive effect on change in GDP from 1999 to 2002. The direction of the coefficient for the Objective 1 per capita variable provides strong evidence that there is indeed an economic benefit in the receipt of EU Objective 1 funding.

The results for tests 3 and 4 can be seen in Tables 3 and 4. Just as in Tests 1 and 2, our suspicion that Objective 1 funding is more significant when related to population size is confirmed. Objective 1 funding per capita, but not aggregate Objective 1 funding, is significantly correlated to change in PPP per capita from 1999 to 2002. As in Test 2, the direction of the coefficient for the Objective 1 per capita variable is positive, so there is a positive relationship between Objective 1 funding and consumer welfare.

The results for Tests 5 and 6 can be seen in Tables 5 and 6. Again, as in all the previous tests, we find significant correlation when the funding per capita is analyzed. In the case of Objective 2 funding and changes in unemployment we find that Objective 2 funding per capita does indeed have an impact on the level of unemployment in 2003 for the EU regions that receive it. The negative coefficient indicates that the relationship is an inverse one: increases in Objective 2 funding per capita result in decreases in unemployment. In other words, Objective 2 funding appears to reduce unemployment.

It is worth noting the low R-squared values in the predictions of GDP and PPP per capita growth. These measures are difficult to predict, and we were unable to verify consistent data on the NUTS 2 level for a variable that could have explained more of the variance. For example, the amount of post-secondary education is often used to explain economic growth, but the data for education at the NUTS 2 level was so sparse that using it would have prevented us from using the majority of the cases. The R-squared values for Tests 5 and 6 were much higher since the dependent variable was the absolute level of unemployment in 2003, which should be close to the level in 1999.

The failure of Tests 1, 3 and 5 versus the success of Tests 2,4 and 6 indicates that the per capita effects of EU Objective 1 and Objective 2 funding is more important than the absolute levels of funding. Another possibility is that changes in population in each region have a distorting effect upon the results in Tests 1, 3 and 5. Since Tests 2, 4 and 6 all concern per capita variables, the possibility of this distortion is eliminated.

Finally, and most importantly, the results of the tests all indicate that EU regional funding does indeed have a positive effect upon sub-national prosperity. As our tests suggest, Objective 1 funding has positive effects on regional GDP per capita and on PPP per capita, while Objective 2 funding decreases unemployment levels.

Conclusion


We faced several concerns related to the data set we were able to gather and analyze. First, our variables on structural funding cover the years 2000 through 2006, while our data on economic indicators, such as GDP, are available only through 2002 or 2003. Thus, we cannot know how much of the funding was spent during the time of the independent variable data. However, it is reasonable to assume that the spending from 2000-2003 was roughly proportional to the spending from 2000-2006. Second, we were able to use only a limited number of economic indicators. An ideal study would include more variables to measure economic prosperity.  Investment expenditure, disposable income, and the GINI coefficient would be useful variables, but these were unavailable at the regional level. As mentioned before, some of our data was not disaggregated to the NUTS 2 level, but we believe we accounted for that problem. Despite these problems, our study still provided significant conclusions confirming our hypotheses.


Though our hypothesis was accepted, it is difficult to determine the practical policy implications of our findings. We know that a correlation does indeed exist between structural funding and increased economic prosperity, but our study has no way of indicating how much of an effect any given amount of spending will enhance such economic prosperity. However, since the funds are linked with economic growth and therefore achieve, at least to some extent, their goal of reducing the disparity between Europe’s regions, it seems reasonable that the regional monies continue to be granted to appropriate regions at least at current levels.


Further studies might include the aforementioned variables as ways of measuring economic prosperity. The temporal range of the study might also be improved. Another study might reach further into history to gain a deeper understanding of the impact of EU structural funds on local and regional economies.

Appendix

	Table 1: Test 1 – Linear Regression of GDP Growth 1999-2002 (DV: ΔGDP99-02)

	Variable
	Coefficient
	Standard Error 
	Standardized Coefficient
	T
	Significance

	Constant
	.131
	.020
	
	6.699
	.000**

	Obj.1
	-.00000262
	.000
	.111
	1.481
	.140

	GDP 99
	-.000000245
	.000
	-.084
	-1.000
	.319**

	Region Dummy
	.048
	.018
	.176
	2.099
	.037**

	
	
	
	
	
	


	R
	R-square
	Adjusted R-square
	Std. Error of Estimate

	.249
	.062
	.045
	.07749


* - p <.1

** - p<.05

	Table 2: Test 2 – Linear Regression of GDP Growth 1999-2002 (DV: ΔGDP99-02)

	Variable
	Coefficient
	Standard Error
	Standardized Coefficient
	T
	Significance

	Constant
	.127
	.020
	
	6.497
	.000**

	Obj.1/capita
	25.877
	10.894
	.166
	2.375
	.019**

	GDP 99
	-.0000000598
	.000
	-.051
	-.592
	.555

	Region Dummy
	.036
	.018
	.183
	12.001
	.047**

	
	
	
	
	
	

	R
	R-square
	Adjusted R-square
	Std. Error of Estimate

	.287
	.082
	.066
	.07725


* - p <.1

** - p<.05

	Table 3: Test 3 – Linear Regression of Change in PPP per capita (DV: ΔPPP/head99-02)

	Variable
	Coefficient
	Standard Error
	Standardized Coefficient
	T
	Significance

	Constant
	.197
	.020
	
	10.083
	.000**

	Obj.1
	.0000001082
	.000
	.004
	-.046
	.963

	PPP/capita 99
	-.00000311
	.000
	-.311
	-3.909
	.000**

	Region Dummy
	.01082
	.011
	.074
	1.004
	.317

	
	
	
	
	
	

	R
	R-square
	Adjusted R-square
	Std. Error of Estimate

	.326
	.106
	.090
	.05073


* - p <.1

** - p<.05

	Table 4: Test 4 – Linear Regression of Change in PPP per capita (DV: ΔPPP/head99-02)

	Variable
	Coefficient
	Standard Error
	Standardized Coefficient
	T
	Significance

	Constant
	.180
	.02
	
	9.201
	.000**

	Obj.1/capita
	17.797
	7.770
	.190
	2.290
	.023**

	PPP/capita 99
	-.00000242
	.000
	-.243
	-2.933
	.004**

	Region Dummy
	.0104
	.010
	.072
	1.003
	.317

	
	
	
	
	
	

	R
	R-square
	Adjusted R-square
	Std. Error of Estimate

	.392
	.154
	.138
	.04909


* - p <.1

** - p<.05

	Table 5: Test 5 – Linear Regression of Unemployment 2003 (DV: Unemployment03)

	Variable
	Coefficient
	Standard Error
	Standardized Coefficient
	t
	Significance

	Constant
	.198
	.452
	
	.438
	.662

	Obj.2
	.000
	.001
	-.015
	-.398
	.691

	Unemployment ’99
	.920
	.041
	.840
	22.304
	.000**

	Region Dummy
	NA
	NA
	NA
	NA
	NA

	
	
	
	
	
	

	R
	R-square
	Adjusted R-square
	Std. Error of Estimate

	.842
	.710
	.707
	2.98658


* - p <.1

** - p<.05

	Table 6: Test 6 – Linear Regression of Unemployment 2003 (DV: Unemployment03)

	Variable
	Coefficient
	Standard Error
	Standardized Coefficient
	t
	Significance

	Constant
	1.101
	.364
	
	3.028
	.003**

	Obj.2/capita
	-2392.043
	1294.235
	-.067
	-1.848
	.067*

	Unemployment ’99
	.767
	.031
	.885
	24.460
	.000**

	Region Dummy
	NA
	NA
	NA
	NA
	NA

	
	
	
	
	
	

	R
	R-square
	Adjusted R-square
	Std. Error of Estimate

	.904
	.817
	.814
	1.95979


* - p <.1

** - p<.05
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