
Regulation of Network Infrastructure Investments: An Experimental Evaluation
Bert Willems, Tilburg University, bwillems@uvt.nl, +31 13 466 2588
Bastian Henze, Tilburg University 

Charles Noussair, Tilburg University 

Overview

This paper reports the results of an experiment that evaluates three regulatory schemes for network infrastructure, in terms of their ability to generate efficient levels of capacity investment. We compare the performance of (1) price cap regulation, (2) a regulatory holiday for new capacity, and (3) price cap regulation with long term contracts and a secondary market. 

We find that the price cap regulation outperforms the regulatory holiday as the latter creates an incentive to underinvest relative to optimal levels. Long term contracts also fail to improve on single price-cap regulation, and can provide misleading signals about future demand and thus reduce investment.

Methods

In the research reported here, we construct a laboratory experimental environment to evaluate the performance of a regulatory holiday, and a system of forward contracting in the form of auctions of Long Term Financial Transmission Rights (LT-FTR’s), against a baseline of price cap regulation. 
The experiments took place in 12 sessions conducted at Tilburg University. The experiment was computerized and used the Ztree platform (Fischbacher 2007). There were four sessions conducted under each of three treatments. Eight subjects were recruited for each session. Five of the eight were selected to participate based on their performance on a quiz testing comprehension of the instructions. The top performer was assigned the role of network operator and the other four the role of network users. Subjects participated in three independent sequences of periods. Initially, there was a twelve period training sequence which did not count toward participants’ earnings, followed by two 30 period sequences which did count. The data from the last 30-period sequence is used for the analysis in this paper.

The criteria for evaluation are investment and welfare levels. The overall level and distribution of surplus are measured under each regulatory scheme and compared to the social optimum, the behavior of an unregulated monopolist, and a profit-maximizing firm acting within each scheme. We also compare prices, and the relative share of the surplus that network operators, users, and the regulating authority receive, between the three systems.
Results

Our baseline treatment is an industry with a price cap on fees for use of its capacity. Given that the environment is complex, users have some market power, and there is no way for a firm to anticipate the unpredictable changes in demand, so that inefficiency might be expected. Indeed in the baseline treatment, the realized surplus is roughly 10% below the optimal level.
We find that a regulatory holiday fails to close this gap and, on the contrary, causes it to widen. This is predicted by the simulation analysis that we have conducted that assumes an optimizing monopolist. The removal of a price cap on marginal units causes the firm to slow capacity expansion relative to the Baseline treatment, in order to reduce the quantity of access units supplied to the market to closer to the monopoly level. This behavior serves to increase prices and shift rent away from consumers and to the firm. Efficiency losses are almost exclusively due to suboptimally low investment in capacity, and are reflected in dynamic rather than allocative inefficiencies.
Forward auctioning also generates lower surplus than the price cap. In contrast to the inefficiencies under the regulatory holiday, these inefficiencies were unanticipated from our simulations. Capacity expansion is slower and prices are higher than under the price cap alone, as well as in comparison to the simulation. The addition of the market for long-term financial transmission rights leads to very high bids in the spot market on the part of some hedged demanders, making spot prices high and unpredictable, and generating some allocative inefficiency. The low investment in capacity increases also exerts upward pressure on spot prices, which are no longer subject to a price cap. However, in this treatment, the profit that the network operator receives is determined by the prices in the LTFTR market, since the revenue from the spot market is rebated to the holders of LTFTR. Because not all demanders choose to participate in the auctions for LTFTR, and some of those who do withhold their demand effectively, prices in the LTFTR market are low. This provides a misleading market signal that future demand is weak, and appears to cause the firm to be reluctant to invest.

Conclusions

Regulatory holidays and LTFTR are institutional features that have been proposed to increase capacity investment by a regulated monopoly. They are supported by solid economic intuition that they will perform well. However, such intuition relies on specific assumptions about how agents will interpret and use institutions, and these assumptions may or may not be satisfied. The two systems were not successful, and indeed were counterproductive, in our setting. In our view, these results show the value of laboratory experimental tests of new policies before they are applied in the field.
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