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                    Abstract
The paper contributes to the debate on how to measure regions’ innovation performance. On the basis of the concept of regional innovation efficiency, we propose a new measure that eases the issue of choosing between industry-specific or global measures. We argue for the use of a robust shared-input DEA-model to compute regions’ innovation efficiency in a global manner, while it can be disaggregated into industry-specific measures.
We illustrate the use of the method by investigating the innovation efficiency as well as its change in time of German labor market regions. It is shown that the method treats regions that have industry structures skewed towards industries with high and low innovation intensities more fairly than traditional approaches.
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                    Notes
	However, there are also alternative measures based on the community innovation survey.


	A similar definition is put forward by Fritsch (2000) on page 415.


	Nomenclature Generale des Activites Economiques dans I’Union Europeenne (NACE).


	For a more elaborate introduction see Daraio and Simar (2007).


	The assumption inherent in the DEA-model is that the observations are sufficiently homogeneous to be compared in a benchmarking analysis.


	Note however that regions identified as being output-inefficient are also input-inefficient and vice versa.


	To address the point of whether CRS or VRS actually holds in a statistically robust fashion, one could also resort to the test procedure of Simar and Wilson (2002).


	The program code (written in R) is available from the authors upon request. The codes can be easily customized to the specifities of other settings.


	Note that zero values may characterize innovative outputs, which may lead to problematic results. As the DEA-model considers outputs with zero values as outputs of relative weakness, the endogenous weighting procedure of the basic DEA-model will automatically assign a zero output weight to such outputs. As such these industries will receive a (partial) efficiency score of zero.


	Note that, for instance, \(w_{k,r}^{t+1}y_{k,r}^{t}\) represents the efficiency estimate of region k in t benchmarked against the transformation technology (best-practice) in t+1.


	The idea of using the order-m method to identify outlying and/or atypical regions and exclude them from the subsequent analysis (as raised by an anonymous referee) was not pursued in this paper. The reason is that, as was noted by Wilson (1995), one should in general be careful with using the term outlier too loosely. In particular, a region with very high innovation efficiency may at first sight appear to be an outlier, but may simply represent a region that is actually highly efficient in terms of generating innovation and, thus, be a valid benchmark in the innovation efficiency evaluations.


	As to the number of computation rounds in the Monte Carlo simulation of the order-m DEA-approach, Daraio and Simar (2007) argued that, in most applications, any number higher than 200 is reasonable.


	Sensitivity analysis points out that the resulting innovation efficiency ranks of the regions are relatively robust with respect to alternative choices of value of m (i. e., we also considered m-values of 20, 30, 40, 60, 70, 80, 90, and 100). The outcomes of the DEA-models and the MPI-analysis based on other values of m are available upon request.


	Although not discussed, Cazals et al. (2002) and Jeong et al. (2010) showed that the order-m DEA-estimates also have attractive statistical properties in that they are consistent and have fast rates of convergence (i. e., a rate of convergence equal to \(n^{1/2}\)).


	We acknowledge that patents capture inventions rather than innovation. However, to stay consistent with the literature, we will use the term ‘innovation’.


	Schmoch et al. (2003) identify 44 sectors, however, no patents are recorded for one sector.


	The ratio measure strongly rank correlates to the residuals of a linear regression of logarithmized R&D employment and logarithmized innovation output (Rs = 0.99***). This method is frequently used when assessing the impact of regional factors on regions’ innovation performance.


	Note that we do not seek a measure with little correlation to the ratio. We present a methodology allowing to reduce the potential influence of industrial structures on regions’ innovation efficiency. The ratio serves as an orientation how regions’ efficiency would be based when ignoring industries’ variance in patent propensity when constructing an efficiency measure.


	Here, we only consider the catching-up component of this change, denoted as CU.


	Wilcoxon rank sum test 1999–2003: W = 2788, p-value = 0.002376; Wilcoxon rank sum test 2004–2008: W = 2696, p-value = 0.008348.


	For the computation of Moran’s I, we used direct neighborhood as basis for the spatial weight matrix.
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