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Overview

Capacity additions in electricity from renewable energy sources are crucial in order to decarbonise the energy system and achieve CO2 concentrations which are compatible with a 2º increase in temperatures. Furthermore, renewable energy targets have been set for 2020 in the EU and its member states and countries have submitted National Renewable Energy Action Plans indicating how they plan to reach those targets. Thus, a rigorous analysis of the main drivers and barriers to those capacity additions can shed light on the most appropriate policies to encourage them. 

Due to the need to provide policy recommendations and the concerns about the effectiveness and cost-efficiency of policies to support RES-S, the abundant empirical literature on the analysis of the determinants to RES-E has focused almost on this policy variable. An integrated framework in which all the determinants for RES-E investments are considered has been lacking. In contrast, our study considers most factors affecting investments in wind capacity additions in the EU.

Furthermore, the literature has mostly been restricted to case studies and the focus has been on the policy variable as a determinant, i.e., the impact of different RES-E support instruments on either electricity generation or electricity generation capacity, both for European Union Member States, the US, Japan and Australia. In contrast, there are few econometric studies on the topic (Carley 2009, Menz and Vachon 2006, Popp et al 2010, Mulder 2008 and Yin and Powers 2010). Our study belongs to this second category. However, existing econometric studies fail to consider all the relevant variables which affect capacity additions and they usually miss an important factor. We try to cover this gap in the literature.
The aim of this paper is thus to identify the sources of differences of renewable electricity (RES-E) capacity investments in the EU per technology and Member State. An econometric model is developed in which wind energy capacity additions per Member State are explained according to several explanatory variables included in the model. The results show key RES-E drivers and barriers country. Several policy implications are derived from these results.

Methods

The econometric study is based on cross-section linear regressions. The standardised coefficients allow us to directly compare the economic relevance of different factors. The dependent variable is accumulated capacity additions in wind electricity between 2006 and 2008 in the EU. Capacity additions are explained according to several explanatory variables: wind resource potentials (ADPOTWIN), support levels minus electricity generation costs (RESUPWIN), type of support scheme (TYPSUPWIN), administrative barriers (ADBARWIN), social support for wind electricity (ACCWIN), the general investment climate in the country (BCI), level of electricity demand (ELDEMPH05), the share of other low-carbon technologies (SHANUHY) and whether there have been major (CHANGESYS) or minor changes in the support scheme (ADAPSYS). Data for the explanatory variables refer to 2005 and are provided by different sources: International Energy Agency, European Commission, EU-funded research projects (OPTRES) and the European Wind Energy Association (EWEA). Although the object of analysis was originally the 27 EU countries, lack of data availability for some countries (Malta, Cyprus, Luxemburg and Slovenia) has led us to drop them from the model.

Results

We have performed different regressions for wind and solar, removing variables with high correlation with others. The results of the correlation matrix rule out the existence of multicolinearity problems. The results of the Ramsey-RESET, Breusch-Pagan/Cook-Weisberg and the Information Matrix tests rule out the existence of heterokedasticity, incorrect functional form and lack of normality in the distribution of errors. The estimates (table 1) show relatively high adjusted R squares and the variables are significant over a wide array of estimations.

Table. Regression results in alternative specifications (standardised coefficients).

	
	Model 1
	Model 2
	Model 3
	Model 4

	RESUPWIN
	0.1412651 

(0.75)
	0.255475 

(0.85)
	0.0062425

(0.03)
	0.1316533

(0.45)

	ADPOTWIN
	0.0331649 

(0.18)
	0.0399879

(0.22)
	0.0766233

(0.35)
	0.0941693

(0.42)

	TYPSUPWIN
	0.279578

(1.39)
	0.4155864

(1.29)
	0.2261796

(0.97)
	0.3964825

(1.18)

	ADBARWIN
	-0.3104208 (**)

(-2.48)
	-0.3082174 (**)

(-2.30)
	-0.3804091 (***)

(-3.35)
	-0.3911378 (***)

(-3.16)

	ACCWIN
	-0.1973304

(-1.21)
	-0.1728737

(-0.93)
	-0.2383483

(-1.42)
	-0.2138548 

(-1.11)

	CHANGESYS
	-0.3547094 (**)

(-2.94)
	-0.3446243 (**)

(-2.56)
	-0.3687264 (***)

(-3.47)
	-0.3580609 (***)

(-2.90)

	ADAPSYS
	-0.2992014 (**)

(-2.17)
	-0.327887 (**)

(-2.18)
	-0.2479363 (*)

(-1.98)
	-0.2760493 (*)

(-2.00)

	BCI
	0.7258225 (***)

(6.77)
	0.8461089 (***)

(4.54)
	0.7581277 (***)

(7.17)
	0.924263 (***)

(3.95)

	ELDEMPH05
	
	0.1988234

(0.66)
	
	0.2641884

(0.84)

	SHANUHY
	
	
	-0.1847238

(-1.23)
	-0.2207683

(-1.39)

	R2
	0.7254
	0.7351
	0.7436
	0.7600


Note: Standardised coefficients. t-statistics are in parentheses. Asterisks indicate: (*)p-value < 0.1, (**)p-value < 0.05,  (***)p-value < 0.01.

The results show that capacity additions are significantly and negatively related to administrative barriers and changes in the support scheme and positively and significantly related to the general investment climate. Although with the expected sign (with one exception), the other variables are not statistically significant.
Conclusions

The results have important policy implications, suggesting that, more than the level of support granted to renewable energy technologies and the wind resource potentials of each country, capacity additions are encouraged by the removal of administrative barriers and by greater regulatory stability, leading to lower investment risks.
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