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Abstract
1. Overview
Along with the recent waves of liberalization and deregulation in public utilities throughout Europe, the authorities are increasingly concerned about the efficiency of distribution sectors that due to their natural monopoly characteristics are not fully liberalized. Because of their considerable network economies, a direct introduction of competition is not optimal in sectors such as power, gas and water distribution. Instead, incentive regulation has been used to ensure (or maximize) the productive efficiency of the locally monopolistic companies. Everywhere in Europe, the traditional regulatory systems are being gradually replaced by incentive regulation schemes. Unlike the traditional contracting systems based on a reasonable Rate of Return, the incentive contracts are designed to induce incentives for reducing costs and increasing efficiency. Most incentive regulation schemes use benchmarking to evaluate the productive performance of the regulated companies in order to reward/punish them accordingly. Based on their efficiency performance, companies are allowed to keep some of their profits/savings through either differentiated price caps or adjustments in budget or network access fees. 

The effectiveness of such regulation systems relies upon the accuracy of estimated efficiency levels of individual companies. However, due to a great variety of available methods of efficiency measurement and the observed discrepancy of results across different methods, benchmarking practice requires a methodology to adopt a single model among several legitimate approaches and specifications. This task is particularly complicated in network utilities in which unobserved firm-specific factors might be confounded with inefficiency. These difficulties are so serious that have led some experts to renounce the whole idea of benchmarking as an unfair and unrealistic approach. However, benchmarking methods are increasingly used in similar network industries especially in the electricity sector. This tendency can be explained by the necessity of implementing a practical and effective incentive mechanism, which inevitably requires a method of benchmarking.

Noting the dominance of multi-utilities operating in electricity, gas and water distribution in Switzerland, an important question is whether the benchmarking methods can be applied to multi-utilities as well as single-output distributors. Obviously the problem of unobserved heterogeneity is more important in multi-output distributors that operate in several networks, each of which could have different types of cost drivers with specific characteristics. On the other hand, one might argue that given the actual tendencies for efficiency and competition, unbundling the multi-utilities into separate network operators for electricity, gas and water could be a solution, in which case regulation systems and benchmarking methods should be considered separately for electricity, gas and water. The horizontal unbundling of the multi-utilities have been subject to extensive policy debates both in the EU and Switzerland. However, according to the observed tendencies in the regulatory reforms, the multi-utilities especially those with moderate and small networks, will most probably remain dominant in the energy distribution industry in Switzerland. Moreover, the multi-utilities benefit from important synergies through combined provision of multiple outputs. There is suggestive empirical evidence that the provision of electricity, gas and water is a local natural monopoly, in which the multiple-output provision is more economical than separate operation. 

Therefore, it is important to explore the natural monopoly question before studying the possibilities of benchmarking and incentive regulation in multi-utilities, which is relevant only if the integrated multi-utilities constitute an optimal solution as opposed to complete horizontal unbundling. Considering this issue, this study attempts to address the following policy questions. First, what is the optimal structure of the multi-utility sector regarding the degree of separation and independence of different services. This question is in line with the important issue of natural monopoly raised by Baumol, Panzar et al. (1982), applied to local public services. In the presence of economies of scope a multi-output firm is more economical than separate specialized firms. The second question is how the productive efficiency of the companies can be ensured through incentive regulation and benchmarking. In particular, given the difficulties of such methods to measure the efficiency in presence of unobserved heterogeneity, and also because of the importance of such factors in multi-output distribution utilities, an empirical application could throw some light on the feasibility of efficiency analysis as a regulatory instrument.  
2. Methods
This paper explores the cost structure of the Swiss multi-output distribution utilities. The study is conducted in two stages. In the first stage, after a brief review of the methodological difficulties in efficiency estimation, the recent panel data extensions to the conventional econometric methods have been reviewed. Several previous studies (e.g. Greene, 2005a,b; Farsi, Filippini and Greene, 2006; Farsi, Filippini, Kuenzle, 2005) have shown that these recent developments can be helpful to achieve more reliable estimates of inefficiency in presence of unobserved and omitted factors. Some of these studies deal with single-network distributors such as electricity and gas. However to our knowledge there is no reported empirical application of these methods in the multi-utility sector. In this stage we also review the empirical evidence reported in the few existing studies on the economies of scope and scale in the multi-utility sector (Mayo, 1984; Sing, 1987; Piacenza and Vannoni, 2004;Fraquelli, Piacenza et al. 2004;  Farsi, Fetz and Filippini, 2007)
.
In the second stage, an extensive empirical analysis is used to explore the two questions mentioned above. This part consists of an econometric analysis of the cost structure of 34 Swiss multi-utilities operating from 1997 to 2005. A translog cost function and several econometric specifications are used. The model specification is based on a cost function with three outputs (distributed electricity, gas and water) and four inputs namely, labor, capital, electricity and gas. The model also includes a measure of customer density and several time indicators. The question of natural monopoly is investigated by testing the subadditivity of the estimated cost function and exploring the economies of scale and cost-complementarities that could be present between different outputs. In addition, the cost-efficiency of the studied multi-utilities is analyzed using stochastic frontier methods. Several stochastic cost frontier models including one of the recently developed panel data models namely, the True Random Effects model proposed by Greene (2005a), are applied to the data in order to estimate the cost efficiency across individual companies. The results have been compared across different econometric specifications.  

3. Results
The estimation results indicate significant cost complementarities across different networks. The results also confirm the findings reported in previous literature, indicating the presence of global economies of scale at most output levels as well as scope economies. These results, together with the evidence of the convexity of the cost function at least along some directions, provide suggestive evidence that the Switzerland’s multi-utilities are a local natural monopoly. Therefore, the horizontally integrated companies benefit from considerable synergies that would be lost if they are unbundled. These synergies are especially important for small and moderate-size companies. 
Regarding the estimation of cost efficiency the results indicate the importance of an adequate accounting for the firm-specific unobserved factors that are not necessarily associated with the firms’ productive performance. The distribution of the inefficiency estimates in the sample is depicted in Figure 1. The distribution densities have been smoothed using Kernel density method. As shown in the figure, the estimates of inefficiency vary significantly across various models.

Figure 1: Distribution of inefficiency estimates
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While highlighting the potential problems in benchmarking multi-utilities, this study shows that adequate panel data models can be used to identify the inefficient companies and quantify to certain extent, which part of their excess costs has been persistent and which part has varied over time. Moreover, if appropriately used, these models can provide reasonably well defined measures of inefficiency that can be useful for incentive regulation purposes. 
4. Conclusions
The policy implications of this study can be summarized as follows: First, regarding the issue of unbundling, the results of this study do not favor the horizontal unbundling of the distribution utilities for electricity, gas and water. In fact separate single-output companies could not fully exploit the economies of scope across the sectors. It should be noted however, that keeping separate accounts for different services i.e. accounting unbundling does not retain companies from using the synergies and can be helpful for enhancing the transparency of companies’ operation and improving the effectiveness of the regulator’s activities. Secondly, given the provided suggestive evidence of natural monopoly in multi-utilities and the evidence of economies of scale in all three sectors, this study does not favor the side-by-side competition model in Switzerland’s multi-utility sector. Third, large and integrated multi-utilities can benefit from the economies of scale. Therefore, provided a strong and independent regulatory system that can monitor prices and ensure productive efficiency, the results of this study provide suggestive evidence in favor of mergers and acquisitions in multi-utilities. Finally, the results indicate that the Swiss multi-utilities might have slight to moderate cost-inefficiencies. Therefore, it is crucial to ensure the cost efficiency of local monopolists by implementing incentive regulation systems and appropriate benchmarking methods.
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