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1 Why Quality Regulation? 

Unlinking price from costs – as is the general practice in modern regulation schemes - 

creates strong incentives for efficiency improvement as any cost saving directly translates 

into higher profits. However, both theory and practice suggest that, without additional quality 

regulation measures, these incentives eventually lead to perverse quality degradation.  

Even though quality reduction may cause additional cost for e.g. network users, the 

monopoly network operator may still find it more profitable to cut costs at the expense of 

quality. Quality of supply is just as important to consumers as prices. If standards of service 

fall but prices remain the same, consumers are effectively suffering from an increase in 

prices. In competitive industries, dissatisfied customers will then either demand lower prices 

or switch suppliers. Likewise, investors will be less willing to provide capital if they believe 

that companies spend too much or too little in service standards. A monopolistic firm, on the 

other hand, may try to collect the allowed revenue while reducing power and/or commercial 

quality. A quality regulation system intends to provide customers with guarantees of a high 

quality level. In this regard, the quality regulation can be considered by the company as a 

means to proof its commitment to providing a high level of quality. Quality regulation thus 

should not be considered as a threat, but rather as an opportunity for the network service 

providers to demonstrate its commitment towards high quality and performance. 

Another benefit of quality regulation is that it provides better guidance to the regulated 

companies in developing and implementing their quality policy. Even if providing high quality 

is important to the network service providers, this does not answer the question of how high 

this quality should actually be. If the companies intend to increase quality, this may conflict 

with the regulatory cap incentives for reducing costs. That is, providing higher quality will 

generally require higher costs. If these costs are not remunerated in terms of a higher price, 

quality increase will come at the cost of lower profits and in the extreme case, even financial 

losses. Thus, the regulated companies will be confronted with conflicting incentives. On the 

one hand, it wishes to provide high quality while on the other hand it is effectively punished 

for doing so. This has two important (related) consequences. Firstly, the regulatory system 

does not provide clear guidance on what level of quality to choose. Only installing regulatory 

caps does not signal the quality level expected by the regulator. Secondly, the companies 

are not provided with the necessary funds to invest in quality. The overall effect of these two 

problems is that it is difficult for the companies to adequately set up and implement a quality 

policy. The establishment of a quality regulation system solves these problems and the 

companies receive clear guidance on what quality levels they should provide and how 

meeting or not meeting these standards will affect their financial position. 
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2 Quality Dimensions  

Quality of supply has a number of different dimensions. In line with the classification of the 

Council of European Energy Regulators (CEER), these may by grouped under three general 

headings: commercial quality, reliability (continuity of supply) and power quality. We explain 

the three groups of quality below. 

2.1 Power Quality  

Power quality covers a variety of disturbances in a power system. It is mainly determined by 

the quality of the voltage waveform. There are several technical standards for power quality 

criteria, but ultimately quality is determined by the ability of customer equipment to perform 

properly. The relevant technical phenomena are: variations in frequency, fluctuations in 

voltage magnitude, short-duration voltage variations (dips, swells), short interruptions, long-

duration voltage variations (over- or under-voltages), transients (temporarily transient over-

voltages), harmonic distortion, asymmetry etc. In many countries power quality is regulated 

to some extent, often using industry wide accepted standards or practices to provide 

indicative levels of performance.   

2.2 Commercial Quality  

The second network quality aspect, commercial quality is related to the transactions 

between the network company and their customers. Examples of such transactions are the 

connection of new customers and installation of measuring equipment, regular transactions 

such as billing and meter readings, and occasional transactions such as responding to 

problems and complaints. 

2.3 Reliability 

The third network quality aspect, reliability, is the most important one as it lies at the heart of 

the network service. Reliability is a measure for the ability of the network to continuously 

meet the demand from customers. This can be divided into two elements: the first is related 

to assuring sufficient capacity on the long term (adequacy) so that the network service can 

be delivered. The second relates to whether this network service can actually be delivered in 

the short run i.e., customers can be supplied with electricity. Reliability is characterized by 

the number and duration of interruptions experienced by customers. Several indicators are 

used to evaluate reliability in electricity networks. The most common indicators to measure 

reliability are listed below.  All of them refer to a pre-defined period, usually one year. 

• SAIFI stands for System Average Interruption Frequency Index and measures the 

number of outages experienced by users. It is calculated by dividing the number of 

customer interruptions by the total number of customers served. The number of 

customer interruptions is the sum of the number of interrupted customers for each 

interruption. 
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• SAIDI stands for System Average Interruption Duration Index and provides a 

measure for the average time that customers are interrupted. It is calculated by 

dividing the total customer interruption duration by the total number of customers. 

Customer interruption duration is defined as the aggregated time that all customers 

were interrupted. SAIDI is a high level indicator representing the overall performance 

of the network. 

• CAIDI stands for Customer Average Interruption Duration Index and is a measure for 

the average time required restoring service to the average customer per interruption. 

It is calculated by dividing the customer interruption duration by the number of 

customer interruptions. 

• Momentary Average Interruption Frequency Index (MAIFI) is similar to SAIFI, but 

related to short interruptions (shorter than 3 minutes). The short interruptions can be 

considered as power quality too. 

• Energy Not Supplied (ENS) provides information about the lost supply of energy 

resulting from interruptions. 

• AIT stands for Average Interruption Time and provides information for the average 

time period (in minutes) in which a connected customer or distribution network is 

without electricity supply. The average time period is derived by the assumption that 

the interrupted load is equal to the average system load.  

Because they weight by individual customer numbers, SAIFI, SAIDI, CAIDI and MAIFI are 

mainly practical for the distribution networks. AIT is used for the transmission networks. Like 

SAIDI, AIT is expressed in minutes/period. The difference is that quality is weighted by 

energy instead of customer numbers. 
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3 Regulation of Quality of Supply  

Although traditional regulation schemes are criticized for their lack of incentives towards 

efficiency, at the same time they do not require explicit quality regulation. When capital 

investments are allowed a guaranteed return - as has traditionally been the case - the 

tendency for over-capitalization is strong. This again might result in higher quality levels. 

Indeed, it has been argued that rate of return regulation by itself could well be classified as a 

form of quality regulation. 

There is however some consensus that the high quality levels resulting from traditional 

schemes may in fact have been too high. Different studies suggest that historical quality 

levels are too high when customers’ willingness to pay for quality is taken into account1. This 

perhaps is the price to be paid for not having to engage into the difficulties of quality 

regulation. Under the new regulatory schemes more efficiency can be attained, but inclusion 

of quality regulation elements will be imperative. In the short term the regulator will need to 

make sure that no uneconomic degradation of quality occurs, and in the longer term he will 

need to provide incentives such that the level of quality converges towards a socially desired 

level. 

Considerable elements for regulation of quality of service are implicitly included in 

conventional regulatory procedures with respect to licensing, pricing, market and system 

rules etc. In addition, regulators have taken further steps to ensure that certain performance 

and quality standards are met. This involves mainly prescription of certain standards. 

Furthermore, however, some regulators decided to use financial incentives based on reward 

and penalty schemes.  

Below we discuss possible approaches for quality regulation.   

3.1 Performance Publication (Indirect Method) 

Performance publication is widely used by regulators. Here, the regulator requires the 

companies to disclose information about (trends in) its quality performance to the public. 

Overviews of the company’s quality performance are then provided, for example, in the 

company’s annual reports, in dedicated regulatory publications, or on the company’s or 

regulator’s website. Additionally, the regulator can oblige the regulated service provider to 

take into consideration the views of customer representation groups or include customers in 

the advisory or supervisory boards of the company. 

Performance publication is relatively simple to implement and requires limited regulatory 

involvement. The basic idea is to expose the company to public scrutiny by providing 

customers with information about the company’s performance. The assumption is that the 

company, considering its reputation or public image, would then be inclined to match its 

quality to customer demand (moral suasion). This reputation effect can be particularly strong 

                                                 

1
  See for example Telson (1975) or Bental and Ravid (1982). 
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in the case that the company is also operating in other businesses where a competition has 

been introduced. For example, the distribution company typically has associated companies 

that are active in the supply or generation business, usually also operating under the same 

(brand) name. In this case, if customers are dissatisfied with the services by the monopoly 

distribution service providers, they may be less inclined to procure supply services from its 

associated companies in the competitive markets. 

3.2 Standards  

Standards put a floor to the performance level of the company. Violation of the standard can 

lead to a fine or tariff rebate. Examples of such standards are ‘customer minutes lost’, 

‘percentage of customers with an outage’, or some aggregated quality index. In regulatory 

practice is distinguished between overall and guaranteed standards. Overall standards are 

levels of performance set by the regulator and companies must use their best endeavours to 

comply with them. They are not measured with respect to performance for individual 

customers. Guaranteed standards are levels of performance which must be achieved in 

each individual delivery of a specified service. Customers who fail to receive the required 

level of service under a guaranteed standard may be entitled to receive a penalty payment. 

Standards can be defined per region or zone. In this case, the standard is called a zonal or 

regional standard. For instance, zones with higher customer density (e.g. urban zones) may 

have a higher standard compared with less densely populated zones. The main problem of a 

standard is that it imposes a discrete (rather than continuous) relationship between quality 

and price. The company either pays a fine or it does not, depending on whether it violates 

the set standard. The question then is at what level the standard should be set, and what the 

level of the fine should be. These two need to be low enough to be defensible, and high 

enough to be effective. If they are set too high, the standard may severely punish the 

company for not meeting unrealistic targets. If the standard is set too low, it does not “bite” 

and quality degradation may occur. 

3.3 Quality Incentive Schemes   

Quality incentive schemes can be considered as an extension of a standard. Alternatively, a 

standard can be considered as a special case of a quality incentive scheme. Here, price and 

quality are closely related: each quality level is associated with a price adjustment. The 

company’s performance is compared to some quality target: deviations result in either a 

penalty or a reward. There are many variations of quality incentive schemes. Price and 

quality can be mapped continuously, in a discrete fashion, or a combination of these, the 

level of the penalty or reward can be capped, dead bands may be applied, etc. Figure 1 

shows some examples. The x-axis represents the measured quality level, the y-axis the 

penalty or reward. 
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Figure 1:  Examples of Quality Incentive Schemes 

Under scheme 1, after reaching a certain quality level, a fixed penalty is imposed. This is 

essentially an ordinary standard. Scheme 2 introduces a continuous relation between price 

and quality. At each level of quality, a corresponding penalty or reward is attached. Scheme 

3 is similar to scheme 2 except that the penalty and reward are now capped. The argument 

for this capping is that this reduces the financial risks to the company and customers. 

However, capping also has some drawbacks: If quality decreases, the company would only 

have to pay penalties to a certain point. After that, further quality degradation does not carry 

any financial effects. Similarly, capping the reward level will reduce the company’s incentives 

to improve further quality once the maximal reward has been reached.  

Scheme 4 is similar to scheme 2, but has a dead band. For quality levels within this band, no 

price adjustments are made. Quality can be thought of as consisting of two parts: the natural 

quality level, and (superimposed on it) a stochastic element. In the short term, these 

stochastic effects can lead to significant quality fluctuations and as a result, unintended 

penalty and reward fluctuations. Dead bands are used to dampen these effects. 

 

 


