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1. Illustrative Application: Costs and Benefits of the NMa 

This section presents the results of the application of the framework to measure certain costs and 
benefits of the NMa. The analysis presented here should not be interpreted as a full application 
of the framework to the NMa. For practical reasons, this section is limited to a few case studies. 
The selection of costs and benefits measured here has in part been driven by the (limited) 
availability of public-domain data. Furthermore, a full application using some of the more 
sophisticated techniques described would be beyond the scope of this report. 

The case studies are therefore included in the report merely for illustrative purposes. The 
objective is to show how the framework and some of the tools described in this report can be 
used in practice for CBA—for example: 

• which types of costs and benefits are most suitable for quantification? 
• which quantitative techniques can be used and how? 
• how can the relevant data be obtained and interpreted?  
• how can the various costs and benefits be compared? 

1.1 Direct costs of regulation 

The costs incurred by firms in compliance with the Competition Law will broadly consist of the 
following categories: 

• costs of general compliance programmes and training for firms internally. These costs 
will have been highest in the first years of the Competition Law. Ongoing compliance 
costs may be lower; and 

• costs related to specific proceedings under the Competition Law. 

The MEA regularly undertakes a study into a sub-set of the second category, namely the 
administrative costs that firms incur when filling in notification forms, dealing with information 
requests, etc. Table 1.1 shows the size of these costs as measured in 2002, totalling €2.38m. 

Table 1.1: Administrative costs of firms in relation to Dutch Competition Law, 2002 

Cost item Cost (€m) 

Notifications of agreements under Article 6 0.62 

Notifications of mergers 1.25 

Complaints 0.35 

Appeals 0.16 

Total 2.38 

Source: EIM (2003). 

These administrative costs are likely to underestimate substantially the true costs incurred by 
firms in specific investigations, in particular those that go to the in-depth stage. Relatively little 
is known about these costs. They may of course vary significantly between cases. 

A recent study for the International Bar Association and American Bar Association found that a 
typical, multi-jurisdictional merger generates, on average €3.3m in external merger review costs. 
Of these, 65% are legal fees, 19% are filing fees and 14% are fees for other advisers (PwC 
2003). Using figures reported in that study, OXERA estimates that a merger notified in a single 
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jurisdiction in the EU, such as the Netherlands, may incur, on average, costs to firms as reported 
in Table 1.2. Costs related to in-depth inquiries under Article 6 (agreements) or Article 24 (abuse 
of dominance) of the Competition Law may be of a similar order of magnitude as the costs of an 
in-depth merger investigation. 

Table 1.2: Estimate of the ‘typical’ cost to firms of a merger investigation notified in a 
single EU jurisdiction such as the Netherlands (€) 

Type of cost First-stage merger In-depth merger review 

Internal 20,000–40,000 80,000–120,000 

External 110,000–160,000 600,000–900,000 

Total 130,000–200,000 680,000–1,020,000 

Source: OXERA calculations based on PwC (2003). 

Taking a sub-set of the average number of cases that the NMa has dealt with each year, a very 
rough approximation of the cost to firms can be obtained, as explained in Table 1.3.  

Table 1.3: Rough approximation of annual costs to firms in relation to a sub-set of 
Competition Law proceedings (average over period 2001–2003, €) 

Type of case Number dealt with by 
NMa (average per year) 

Estimated cost per case 
(€) 

Total costs (€m) 

Notifications of 
agreements 

84 130,000–200,000 10.9–16.8 

Notifications of mergers 95 130,000–200,000 12.4–19.0 

Reports based on 
reasonable suspicion of 
contravention of 
Competition Law (in-depth) 

9 680,000–1,120,000 6.1–10.1 

In-depth merger reviews 2 680,000–1,120,000 1.4–2.2 

Total   30.8–48.1 

Source: NMa annual reports and OXERA calculations. 

This estimate suggests that firms spent at least €30m–€48m each year on these types of 
proceedings under the Competition Law. This does not take into account expenditure by firms on 
other proceedings (eg, complaints and appeals), nor does it account for the general compliance 
costs that firms incur. In comparison, the administrative cost of the NMa itself was 
approximately €22m in 2003 (not including DTe, Transport Chamber and Healthcare Authority 
costs). 

These calculations have been included for illustrative purposes only. A much more precise 
estimate of firms’ compliance costs could be obtained through specifically targeted surveys 
among firms. 
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1.2 Case study 1: cartel investigation in the shrimp market 

This section explains how the welfare effects of detecting and prohibiting a cartel agreement can 
be quantified. It describes the econometric analysis undertaken by OXERA to quantify the 
impact of the shrimp cartel in the Netherlands.1 It is structured as follows:  

• section 1.2.1 describes the shrimp value chain; 
• section 1.2.2 describes the main characteristics of the cartel; 
• section 1.2.3 describes the cartel scenarios; 
• section 1.2.4 describes the dataset used for the econometric analysis; 
• section 1.2.5 explains the methodology for the econometric analysis;  
• section 1.2.6 describes the model specification; 
• section 1.2.7 presents the regression results; and 
• section 1.2.8 quantifies the welfare effects. 

1.2.1 The shrimp value chain 
Figure 1.1 presents the shrimp value chain in the Netherlands consisting of the primary 
production, the fish auction house, the industrial processing, and the retailing. Primary 
production (catching and landing shrimp) is controlled by fisheries. In 2000 the Dutch shrimp 
fleet consisted of approximately 225 cutters. In that year, around 90% of the Dutch shrimp fleet 
were affiliated to one of the four Dutch Product Organisations (POs): PO Vissersbond, PO West, 
PO Texel, and PO Wieringen. These sell the landed North Sea shrimp catch at the fish auction 
house on behalf of their members. There is no legal obligation to auction North Sea shrimp, but 
in practice in the Netherlands, almost the entire supply is sold in one of the fish auction houses. 

Figure 1.1: The shrimp value chain 

 Fisheries 

Fish auction 

Wholesalers 

Supermarkets, fish shops and restaurants 

End-consumer  
 

In a fish auction house, the master sells the fish in the traditional Dutch way. This means that 
they start with a high price and then call out successively lower prices until someone accepts the 
price, and buys the fish, or until the reservation price is reached. In the latter case the fish is 
withdrawn from the market and frozen, and POs try to sell it at the next auction.  

                                                 
1 The cartel also had a number of German and Danish members. The analysis presented in this section focuses on the benefits of 
the Dutch cartel only. 
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In practice, during the period investigated, almost the entire supply from the Dutch POs was 
purchased by eight wholesalers, which were part of the agreements described in more detail in 
section 1.2.3. These wholesalers also form Vebega, an association that aims to promote the 
shrimp wholesale trade.  

The Dutch wholesalers are also active buyers of shrimp in Germany and Denmark, where shrimp 
is not sold at auction—shrimp fisheries enter into fixed contracts with individual wholesalers, 
which include obligations to supply and purchase shrimp. In 2000 two of Vebega’s members, 
Heiploeg and Klaas Puul, accounted for 85–90% of the North Sea shrimp supplied in the 
Netherlands and imported from Germany and Denmark. Heiploeg, the larger of these two 
traders, had a share of 55–60%. 

Wholesalers acquire the shrimp at the fish auction and then process it, which involves 
transporting, shelling, partially freezing, and storage. Wholesalers sell the shrimp to, among 
others, supermarkets, hotels, and restaurants, which bring the product to the end-customer. 

1.2.2 The NMa investigation 
The NMa established that the four Dutch POs, together with the three German POs, the Danish 
fish PO and the Dutch wholesalers association, Vebega, had engaged in practices that constitute 
an infringement of Section 6(1) of the Dutch Competition Law and Article 81 of the EC Treaty.2  

The Dutch, German and Danish POs and Vebega agreed on fishing quotas and minimum prices 
from November 1997 to December 2000. The NMa concluded that such agreements had the 
purpose of restraining competition and that they affected trade between EU Member States, in 
particular between the Netherlands, Germany and Denmark.  

The agreements were reached within the framework of the ‘Trilateral Consultations’, meetings 
that were organised by the POs in the Netherlands, Germany and Denmark from the beginning of 
the 1990s. The agreements were different from a ‘typical’ cartel, in that two vertical layers in the 
value chain were involved. The horizontal cooperation occurred on both sides of the market, not 
only between the POs, but also between the buyers (the wholesalers united in Vebega) involved 
in them. Vebega was represented at the Trilateral Consultations on a regular basis. Evidence 
obtained by the NMa indicates that the Dutch wholesalers made proposals to the Trilateral 
Consultations regarding catch limits and minimum-price guarantees. 

As also pointed out by the NMa, it appears from the involvement of the Dutch wholesalers in the 
cartel that they preferred the certainty of a constant supply of shrimp—even if at a relatively high 
price compared with prices without the cartel—which limited the impact of seasonal fluctuations 
in consumer demand and the desired size of the (deep-frozen) stock. 

According to the NMa, all Vebega members and the members of the POs complied with the 
agreements made. In the event that a member of a PO did not comply with the agreements, a 
monetary sanction was imposed by the PO involved.  

In January 2003 the NMa imposed fines totalling €13.8m on POs and wholesalers for the price 
and quantities agreements, and for the attempt to prevent the entry of a non-Vebega wholesaler 
to the Dutch fish auction(s) between October and November 1999.3 

                                                 
2 Case No. 2269/330, North Sea Shrimp Sector. 
3 From October to November 1999, the Dutch POs engaged in certain practices aimed at making market entry difficult for new 
parties. 
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1.2.3 Cartel scenarios 
The NMa decision states that, since the beginning of the 1990s, and, in any event, since 
November 1997, agreements were made between the representatives of the Dutch, German, and 
Danish POs on the maximum catch quantity, as well as the minimum price to be charged. The 
NMa decision also states that the agreements to limit the catch were still in force at the time the 
NMa statement of objections was drawn up (December 2000), and that statements from parties 
involved indicated that this was also the case for agreements relating to minimum prices. An 
NMa study on shrimp prices after the cartel period indicates that the agreements to limit the 
catch were terminated after the publication of the NMa decision in January 2003. On the basis of 
these indications, the following four cartel scenarios can be identified. 

• Cartel from November 1997 until December 2000—this scenario assumes that the parties 
entered into the cartel agreement in November 1997 and terminated the agreement after 
the publication of the NMa statement of objections in December 2000. 

• Cartel from (at least) January 1993 until December 2000—this scenario assumes that the 
parties entered into the agreement in the early 1990s and terminated the agreement after 
the publication of the NMa statement of objections in December 2000. The reason for the 
start date is that the dataset used by OXERA runs from January 1993 to July 2004 (see 
sub-section 1.2.4). 

• Cartel from November 1997 until January 2003—this scenario assumes that the parties 
entered into the cartel agreement in November 1997 and terminated the agreement after 
the publication of the NMa decision in January 2003. 

• Cartel from (at least) January 1993 until January 2003—this scenario assumes that the 
parties entered into the cartel agreement in the early 1990s and terminated the agreement 
after the publication of the NMa decision in January 2003. 

1.2.4 Data description 
The dataset used for the econometric analysis contains monthly revenues and quantities of 
shrimp auctioned in the fish auction houses in the Netherlands (aggregated across the auction 
houses) for the period January 1993–June 2004 (ie, 138 observations).4 The analysis below 
focuses on the quantity variable. The hypothesis is that quantities were lower during the cartel 
period than before or after the cartel. Furthermore, the cartel may also have resulted in a 
reduction in the variance of the variable quantity.  

Monthly price data was not available. Prices can be derived by dividing monthly revenues by 
monthly quantities, but were not further used in the econometric analysis. Revenues and prices 
were not analysed in greater depth for the following reasons. 

• The prices that can be derived from revenues and quantities are weighted average prices 
over time. The fact that prices are weighted by quantity means that the prices already 
contain a quantity element, thereby distorting the time-series analysis of the price 
variable.  

• No consistent results can be expected for an analysis of the revenue data. On the one 
hand, depending on the sign of the elasticity, a reduction in quantity may have resulted in 

                                                 
4 Data was obtained from Buijs, D. and De Jong, J.J. (2003) and from Productschap Vis (the Fish Association in the 
Netherlands). 
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lower or higher revenues. On the other hand, the agreement on the minimum price of 
shrimp may have resulted in a certain price floor that may have led to higher revenues 
than would have been the case in the absence of the cartel.  

Figure 1.2 shows quantities and revenues of shrimp for the period January 1993 to June 2004. 
Both quantity and revenue time series seem to show a seasonal pattern, with peaks in the period 
August–October and lows in February–March. 

Figure 1.2: Quantities (tons) and revenues (€) in the fish auction 
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Source: Buijs, D. and De Jong, J.J. (2003), and Productschap Vis (the Fish Association in the 
Netherlands). 

Table 1.4 presents a comparison of the mean and the variances of the quantity variable for the 
periods when the cartel agreement was in place for each scenario (the cartel period) and when it 
was not (the non-cartel period). The variance (or standard deviation) gives an indication of how 
closely the individual monthly quantities are spread around their mean value. 
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Table 1.4: Mean and variance of quantities (tons) 

 Mean1 Variance2 No. of observations

Scenario 1     

Period before and after cartel 827 577* 75 

Cartel period (November 1997–January 2003) 785 439 63 

Scenario 2    

Period after cartel 864 524 17 

Cartel period (January 1993–January 2003) 800 518 121 

Scenario 3     

Period before and after cartel 813 557* 100 

Cartel period (November 1997–December 2000) 792 401 38 

Scenario 4     

Period after cartel 810 506 42 

Cartel period (January 1993–December 2000) 806 525 96 

Notes: 1 The null hypothesis (Ho) is that the mean of quantities during the non-cartel period – mean of 
quantities during the cartel period = 0. The alternative hypothesis (Ha) is that Ha ≠ 0. 2 The null 
hypothesis (Ho) is that the variance of the quantities during the non-cartel period – the variance of 
quantities during the cartel period = 0. The alternative hypothesis (Ha) is that Ha ≠ 0. * The difference is 
significant at a 5% level. 

Under all four cartel scenarios, the average quantity of shrimp auctioned is lower during the 
cartel period than during the non-cartel period. The mean is estimated at 785–806 tons for the 
cartel period and at between 810–864 tons for the non-cartel period. However, application of the 
t-test shows that the difference between the mean during the cartel and non-cartel periods is not 
statistically significant.5  

It is possible that the difference in mean is distorted by the difference in the length of the time 
period considered and the presence of seasonal effects. The cartel period covers several calendar 
years containing the full cycle of seasonal patterns of high volumes of shrimp in the periods 
August–October and low volumes in February–March, while the non-cartel period is shorter and 
in scenario 2, for example, covers only one-and-a-half years.  

To make a like-for-like comparison, the average quantity of shrimp auctioned has also been 
compared for periods of equal length—for example, the mean quantity in the period February 
2003–June 2004 (scenario 2) has been compared with that of February 1993–June 1994, the 
mean of February 1994–June 1995, etc. This alternative analysis shows that the average quantity 
auctioned during February 1993–June 1994 and February 1998–June 1999 was significantly 
lower than the quantity auctioned during the non-cartel period of February 2003–June 2004. In 
order words, in a few years during the cartel period, the average monthly quantity was indeed 
significantly lower than the average monthly quantity after the cartel period. These results are 
only indicative—a more sophisticated times-series analysis would be required to assess the full 
extent of the cartel’s impact (see below). 

                                                 
5 Dividing the mean estimate by its standard deviation results in a ‘t-statistic’. This statistic may be compared with tabulated 
values. If the t-statistic falls below its tabulated critical value, the explanatory variable concerned is not viewed as ‘statistically 
significant’. 
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Table 1.4 also shows that the variance in quantity was lower during the cartel period than in the 
non-cartel period. The difference in variance was significant at the 5% level for scenarios 1 and 
3. This may indicate that the cartel was successful in reducing volatility in quantity. The 
difference in variance was not significant for the longer time periods (scenarios 2 and 4). 

1.2.5 Methodology for the econometric analysis 
Broadly speaking, there are two approaches to modelling the effect of a cartel on quantities and 
prices. One approach would be to estimate a demand model function for shrimp, which would 
allow tracking the actual prices before and after the cartel period. This approach requires data on 
prices and quantities, and other variables that may influence the supply and demand of shrimp, 
such as the weather conditions, the prices of substitutes (eg, other types of shrimp or fish), and 
the demand of end-consumers. These variables were not available. 

Therefore, the second approach was used: the autoregressive integrated moving average 
(ARIMA) methodology, also known as the Box–Jenkins (BJ) methodology (Box and Jenkins 
1978). The emphasis of ARIMA models is on analysing the probabilistic, or stochastic, 
properties of economic time series on their own under the philosophy of letting the data speak 
for itself. Unlike demand function regression models, in which the Yt (in this study the variable 
‘quantity’) would be explained by a number of different regressors (for example, prices, costs, 
weather conditions, etc), in the BJ-type time-series models, the idea is that Yt is explained by 
past, or lagged, values of Yt itself and stochastic error terms.  

Depending on the characteristics of the data, an ARIMA model can include an autoregressive 
process (AR), a moving-average (MA) process, or a combination of these two. An ARIMA 
model with one-month-lagged variables can be written as: 

1111 −− +++= tttt YY ευεβα  Equation 1 

This means that Y at time t is equal to a constant plus the one-month-lagged value of Yt, plus a 
moving average of the current and past error terms. To identify the model with the best fit, a 
number of questions need to be answered. 

• Are the times series stationary? The AR and MA processes can only be estimated for 
times series that are stationary. Broadly speaking, a stochastic process is said to be 
stationary if its mean and variance are constant over time and the value of covariance 
between two time periods depends only on the distance or lag between the two, and not 
on the actual time at which the covariance is computed. Stationarity can be tested by 
applying the Dickey–Fuller test (Dickey and Fuller, 1979). If the time series are not 
stationary, they can be made so by taking the first differences (∆Yt = (Yt – Yt-1) or 
differences of higher order if necessary.  

• Does the data follow a purely AR process, a purely MA process or an ARMA process? 

• What are the number of autoregressive terms and the number of moving-average terms 
(ie, what are the number of lags that should be included: 1, 2, 12 months, etc)? 

The main tools for identifying the appropriate ARIMA model are the autocorrelation function 
(ACF), the partial autocorrelation function (PACF), and the resulting correlograms, which are 
plots of ACFs and PACFs against the lag length. Having chosen a particular ARIMA model and 
estimated its parameters, the next step is to assess whether the chosen model fits the data 
reasonably well. A simple test of the chosen model is to see whether the residuals estimated from 
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this model are ‘white noise’—ie, whether the error terms do not contain autocorrelation. The BJ 
methodology is an iterative process—often various models will need to be estimated and 
compared in order to find the most appropriate. 

1.2.6 Model specification 
This section describes the result of the time-series analysis using the ARMA methodology. The 
MacKinnon, White, and Davidson model specification test was applied to choose between a log-
linear regression model (where the log of the regressor is a function of the logs of the regressors) 
and a linear model (where the regressor is a linear function of the regressors) (Mackinnon, White 
and Davidson, 1983). The test indicated that a log-linear was the correct model.  

Application of the Dickey–Fuller test indicated that the quantities and revenues in logs are 
stationary. Following the BJ methodology, the plot of the autocorrelation functions of the 
quantities of shrimp auctioned was analysed to determine the appropriate specification for the 
ARIMA model and various AR, MA, and ARMA models were estimated. The results indicated 
that quantity variable follows an autoregressive process. The analysis resulted in two AR models 
with reasonable fit.  

The first model is an AR (12) where the quantity of shrimp is a function of the quantities in the 
previous 12 months:  

tttttt QQQQQ εφφφφα ++++++= −−−− 1212332211 ln.....lnlnlnln  Equation 2 

where Qt is the quantity of shrimp auctioned in a given month (eg, February), Qt–1 is the quantity 
of shrimp auctioned in the previous month (January), and so on. The coefficient φ1 represents the 
percentage change of the quantity auctioned in a certain month (February) if the quantity 
auctioned in the previous month (January) changes by 1%; φ2 represents the percentage change 
in Qt if the quantity auctioned two months before (December) changes, and so on.  

As explained above, the quantity variable shows a seasonal pattern. This is taken into account in 
the first model by regressing quantity against the quantities in the past 12 months. The model is 
therefore likely to pick up seasonal effects—ie, correlation between the quantity at time t and 12 
months ago.  

The second model takes the seasonal effects into account more explicitly by including dummy 
variables for the different months (ie, the dummy variable for January takes the value 1 for 
January 1993, January 1994, etc, and the dummy variable for February takes the value 1 for 
February 1993, February 1994, etc) This is a common approach to correcting for seasonal effects 
in time-series analysis. In addition to the monthly dummies, an AR term of first order 
(ie, AR (1), the quantity in the previous month) was included since the quantity appears to be 
affected not only by the seasonal pattern but also by the quantity in the previous month—other 
lagged variables of quantity (2 to 12 months) were not found to be significant.  

The specification for the second model is:6 

t
NovFebJan

tt DDDQQ εδδδβα ++++++= − 112111 .....lnln  Equation 3 

where DJan is the dummy for January, etc, where the dummy variables represent the seasonal 
effects on Q. The coefficient β1 represents the percentage change of the quantity auctioned in a 
                                                 
6 To avoid perfect multicollinearity, one of the monthly dummy variables was dropped.  
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certain month (eg, February) if the quantity auctioned in the previous month (January) changes 
by 1%.  

To determine the effect of the cartel on the quantity of shrimp, a dummy variable that takes the 
value of 1 for the months when the cartel agreement was in place and zero otherwise is 
introduced in both model specifications (1) and (2). Thus, the new equations to be estimated are: 

ttttt
Cartel

iScenariot QQQQDQ εφφφφχα +++++++= −−−− 1212332211, ln.....lnlnlnln   Equation 5 

t
NovFebJanCartel

iScenariott DDDDQQ εδδδθβα +++++++= − 1121,11 .....lnln  Equation 6 

where DCartel Scenario is the dummy for the cartel under the particular scenario (i = 1,…4). The 
value of (eθ – 1) * 100% (where θ is the coefficient of the agreement dummy) represents the 
percentage deviation of the quantity auctioned during the cartel period with respect to that 
auctioned in the period when there was no cartel.7 The same specification is used for evaluating 
the effect of the agreements on revenues. 

1.2.7 Regressions results 
Models (4) and (5) were estimated for each of the four cartel scenarios. The results are presented 
in Equations (6) and (7), which only include the variables that had a significant impact on 
quantities. The dummy for the cartel in scenario 2 appeared to be significantly different from 
zero in both model (4) and model (5), indicating that the cartel agreement was probably in place 
between January 1993 and January 2003. The cartel dummy was not significant for the other 
scenarios.  

12
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Note: * Coefficient is significant at the 5% level. ** Coefficient is significant at the 10% level. 

The regressions passed the relevant diagnostic test on autocorrelation,8 but did not pass the test 
on heteroscedasticity, thereby invalidating the standard errors associated with these coefficients 
and hampering the assessment of whether particular variables were statistically significant.9 
                                                 
7 The dummy is not a continuous variable but dichotomous (it takes a value of 0 or 1). This means that the relative change in Q as 
a result of the dummy variable can be calculated by taking the antilog (the base e) of the estimated dummy coefficient, 
substracting 1 from this and multiplying the result of this by 100%. See Halvorsen and Palmquist (1980). 
8 Ordinary least squares assumes that the disturbance term relating to any observation is not influenced by the disturbance term 
relating to any other observation. If there is such a dependence, there is autocorrelation. Although autocorrelation does not affect 
the expected values of the coefficient estimates, it would invalidate the standard errors associated with these coefficients. In other 
words, autocorrelation would hamper the assessment of whether particular variables were statistically significant. Autocorrelation 
can be detected by looking at the correlogram of the error terms—high correlation between the disturbances indicates that there 
may be autocorrelation. In addition, the Breusch–Godfrey Lagrange multiplier (LM) test was employed (Breusch, 1978, and 
Godfrey 1978). Both regression models (6) and (7), passed the LM test at the 5% level. 
9 The regression of model (6) and (7) did not pass the test on heteroscedasticity. Heteroscedasticity occurs when the classic 
assumption of a constant error variance across observations does not hold. In particular, problems of statistical inference based on 
least-squares estimates tend to arise when this error variance is a function of the values of the explanatory variables. Although 
this should not affect the expected values of the coefficient estimates, b1, b2 and b3, it would invalidate the standard errors 
associated with these coefficients. As a consequence, heteroscedasticity would hamper the assessment of whether particular 
variables were statistically significant. The White-correction was applied to obtain heteroscedasticity-consistent variances and 
standard errors. These showed that the coefficients of the dummies and other variables are significant. Furthermore, application 
of the Ramsey regression specification error test (RESET) indicated a problem of omitted variables in model (6). However, as 
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Therefore, the White-correction was applied to obtain heteroscedasticity-consistent variances 
and standard errors. These showed that the coefficients of the dummies and other variables were 
indeed significant. Model (7) produces a slightly better fit indicated by a higher R2.10 The 
coefficient of the dummy in model (6) indicates that, on average, quantity was structurally 
around 16% lower during the cartel period than after the cartel period. The results of model (7) 
indicate that quantity was around 12% lower than after the cartel period.  

The fact that the dummy is significant is a strong indication that the cartel resulted in a structural 
reduction in the quantity of shrimp auctioned in the Netherlands. Although it cannot be ruled out 
that there may have been other events which affected the quantity of shrimp during the period 
January 1993–January 2003, it is unlikely that these events occurred during exactly the same 
time period as the cartel, and therefore unlikely that they significantly affected the estimate of 
the coefficient of the dummy. 

1.2.8 Welfare effects 
The welfare effects will be based on a range of quantity reductions and price elasticities. The 
analysis in the sections above indicate that the quantity during the cartel period January 1993–
January 2003 was 12–16% lower than after the cartel period.11 A recent study estimates the price 
elasticity of the demand for shrimp at at least –1.92 (Buijs and De Jong 2003). Another study 
estimates the long-run elasticity at around –0.63 (Salz and De Wilde 1990). Although these 
estimates are not necessarily reliable, they give a wide range and can therefore be used to 
illustrate the order of magnitude of the welfare effects.12 

The static welfare effect of the cartel consists of two elements: the deadweight loss and the 
redistribution of surplus from consumers to producers. Assuming linear demand and constant 
marginal costs, these can be calculated as follows: 

Deadweight loss = 0.5 (Pcartel–Pnon-cartel) * (Qcartel–Qnon-cartel) 

Redistribution = Qcartel * (Pcartel–Pnon-cartel) 

Where P and Q are price and quantity, respectively. The average price after the cartel is 
estimated at €2.80 per kg and the average quantity per month at 864 tons (10,368 tons per year). 
Assuming an elasticity of –0.63, a quantity reduction of 12% results in a price increase of 19%—
ie, a price of €3.33 per kg.  
This leads to the following yearly welfare effects: 

Avoided deadweight loss: 0.5 (3.33–2.80) * (10,368,000–9,123,848) = €329,700 (per 
year) 

Avoided redistribution: 9,123,848 * (3.33–2.80) = €4,835,635 (per year) 

The calculations for the other scenarios (higher elasticities and quantity reductions) follow the 
same logic and are presented in Table 1.5. The avoided deadweight loss is estimated at between 
                                                                                                                                                             
long as these variables are not correlated with the cartel dummy (which is unlikely to be the case), the coefficient of the cartel 
dummy is not affected and remains unbiased. Model 7 did not show any problems of omitted variables. 
10 The R2 provides a measure of the ‘explanatory power’ or ‘goodness of fit’ of the model, or the extent to which the relationship 
posited fits the data. An R2 of 1 indicates a perfect fit, whereas an R2 of 0 indicates no explanatory power. The adjusted R2 for 
model (6) was 0.73 and for model (7) 0.78. 
11 This range does not take into account the confidence intervals for the two estimates. In other words, in practice, the range may 
be slightly larger. 
12 Prices are often endogenous and therefore the product of demand- and supply-side factors; this makes it difficult to assess the 
relationship between prices and quantities. It is not clear whether the studies referred to have sufficiently avoided this problem, 
for example by using instrumental variables. 
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€49,766 and €1,161,216, and the avoided redistribution effect at between €729,908 and 
€6,096,384. 

Table 1.5: Yearly welfare effects of the detection of the shrimp cartel 

 Quantity reduction 
of 12% and price 
elasticity of –0.63 

Quantity reduction 
of 16% and price 
elasticity of –0.63 

Quantity reduction 
of 12% and price 
elasticity of –1.92 

Quantity reduction 
of 16% and price 
elasticity of –1.92 

Pafter-cartel (€/kg) 2.80 2.80 2.80 2.80 

Pcartel (€/kg) 3.13 3.50 2.88 3.03 

Qafter-cartel  10,368,000 10,368,000 10,368,000 10,368,000 

Qcartel  9,123,848 8,709,120 9,123,848 8,709,120 

Avoided dead-weight 
loss (€/year) 

329,700 1,161,216 49,766 193,536 

Avoided 
redistribution effect 
(€/year) 

4,835,635 6,096,384 729,908 2,032,128 

Source: OXERA calculations.  

It should be noted that the estimates in Table 1.5 are intended only as an illustration of how the 
order of magnitude of the welfare effects of a cartel can be estimated—the estimates are 
dependent on the elasticities used, and other assumptions regarding the nature of the demand 
curve and the cost structure in the shrimp sector. A quantity reduction of 16% results in an 
avoided deadweight loss of €1,161,216 per year and an avoided redistribution effect of 
€6,096,384 per year (assuming a price elasticity of –0.63). It should be noted that these welfare 
effects are calculated on a per-year basis,13 do not take into account any indirect benefits (eg, the 
benefit of deterring other companies from entering into cartel agreements),14 and are estimated at 
the level of the auction. Whether the post-cartel price reductions will be passed on to end-
consumers will depend on the degree of competition in the wholesalers’ and retailers’ market. 
The cost-pass-through rate will lie between 0.5 and 1, depending on the degree of competition. 
In a market characterised by perfect competition, 100% of the price reduction will be passed on. 
In a monopoly market (ie, with only one provider), 50% will be passed on (assuming linear 
demand).  

The Herfindahl index (HHI, see note to Table A1.1)) for the wholesale market is estimated at 
3,962, indicating that this market is highly concentrated.15 The retail market is likely to be 
unconcentrated. In other words, due to high concentration at wholesale level, it is unlikely that 
the whole welfare effect estimated above will be passed on to end-consumers—at least 50% 
would be passed on the end-consumers. 

1.3 Case study 2: mobile call termination charges  

This section discusses the welfare effects of the inquiry by the NMa (and OPTA) into mobile call 
termination charges, which was concluded in December 2003. It should be noted that very little 

                                                 
13 The total benefit of detecting the cartel amounts to the discounted value of the yearly benefits in the future. 
14 Another effect is that, due to increased competition after the termination of the cartel, inefficient market participants are likely 
to exit the market making the industry overall more efficient and possibly increasing total output. 
15 Heiploeg and Klaas Puul had at their disposal 85– 90% of the North Sea shrimp supplied in the Netherlands and imported from 
Germany and Denmark. Heiploeg, the larger of these two traders, had a share of 55–60%. This results in a Herfindahl index of at 
least 3,962. 
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information on this case is available in the public domain, and no formal NMa decision was 
made (or published). The analysis in this section is therefore more qualitative than quantitative. 

1.3.1 The case 
In December 2003, the five mobile network operators (MNOs)—T-Mobile (formerly Ben 
Nederland), Orange (formerly Dutchtone), KPN Mobile, Telfort, and Vodafone—as well as 
Tele2, a mobile virtual network operator (MVNO), informed the NMa and OPTA of their 
proposal to reduce call termination charges and simplify the way they were set. MNOs 
committed to reduce wholesale charges at an annual rate of 15% per year over a three-year 
period concluding in 2005. The new tariffs and proposed dates for the adjustment are presented 
in Table 1.6.16 

Table 1.6: Proposed adjustment of mobile call termination charges (€ cents per minute) 

Operator January 1st 2004 December 1st 2004 December 1st 2005 

KPN Mobile, Vodafone 15.5 13.0 11.0 

Orange, Telfort, T-Mobile, and Tele2 17.5 14.7 12.4 

Source: OPTA (2003), p. 1. 

Since 1999, OPTA had expressed concerns about the level of charges that MNOs set for 
terminating calls on their respective networks. In August 2002 the NMa finalised an in-depth 
investigation initiated a year earlier into the charges. It concluded on the basis of both 
quantitative and qualitative analysis that MNOs have a dominant position for terminating calls 
on their own network.17  

Once dominance was identified, it was necessary to establish whether MNOs had abused their 
position by setting mobile termination charges (MTCs) above the competitive level, which 
contravenes Section 24 of the Dutch Competition Law. The NMa left the initiative for further 
action to OPTA following the agreements set out in the cooperation protocol signed between 
OPTA and the NMa in 2000. According to this protocol, OPTA intervenes first, and the NMa 
can intervene if and when the regulator’s intervention does not alleviate the abuse. However, 
legal proceedings led to a lack of clarity concerning the instruments that OPTA could use to 
tackle complaints of excessive termination charges and, following an increase in their level, the 
NMa took over the investigation again in March 2003, leading to a proposal by the MNOs in 
December 2003, which was accepted by the NMa. 

1.3.2 The call termination service 
Call termination is a wholesale service that is an essential part of the mobile service and involves 
the conclusion of calls initiated by the end-users of other network providers. Figure 1.3 
illustrates the call termination process. The end user, a, connected to network A (fixed or mobile 
originating network) calls the end-user, b, connected to the mobile network B (receiving mobile 
network). To terminate the call, network operator B must provide the interconnection service to 

                                                 
16 With respect to the tariff structure, the operators proposed to charge a flat rate, which meant that they would no longer 
discriminate between set-up and conveyance tariffs, and peak and off-peak charges. If tariffs are found to be inefficiently high 
after 2005, OPTA will intervene and order that they be lowered. 
17 The NMa concluded that there are network-specific call termination markets. The national market for call termination and the 
retail market for mobile telephony were rejected as relevant markets.  
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network operator A. Under the ‘calling party pays’ principle that is applied in the Netherlands, A 
pays B a tariff for this service, known as a mobile call termination charge.18  

Figure 1.3: Call termination process 

A B

TerminatingEnd-user a End-user b

 

Source: OPTA (2002), p. 3. 

The NMa considered mobile call termination to be a separate market, distinct from other mobile 
services, in line with the EC Commission recommendation on relevant markets in the electronic 
communications sector.19 Each mobile phone is connected to one network and the only way to 
access it is through the SIM card, which is owned by the MNO providing the telephony service. 
An operator would not be willing to share the right to access an end-customer, and it is 
technically impossible to access a specific network subscriber in an alternative way. As such, 
each individual MNO is, in effect, a monopolist of call termination on its own network.  

From a demand-side perspective, customers might be willing to switch between MNOs to the 
extent that the selection of telephony supplier depends on the mobile call termination charges. If 
this is the case, an increase in the MTC charged by an MNO will induce its subscribers to switch 
to telephony providers charging lower MTCs. However, as explained above, the subscribers of 
an MNO do not have to pay for terminating an incoming call and are therefore not directly 
affected by the wholesale charges set by their telephony providers.  

1.3.3 Were MTCs in the Netherlands problematic?  
No information is available in the public domain on the extent to which termination charges were 
considered excessive by either the NMa or OPTA. However, there are some other indications 
that the level of charges may indeed have been problematic. One is the comparison of charges 
across Europe. Although there are differences between mobile providers in underlying costs as a 
result of the frequencies applied and the associated standards (GSM900/GSM1800), and the 
costs associated with obtaining the frequency licences, in Europe, the mobile networks have 
similar cost structures. Table 1.7 shows the average mobile termination tariffs charged by 
national operators in the EU for the period 2000–03. In contrast with most EU countries, in the 
Netherlands call termination charges increased during the period of analysis and at the highest 

                                                 
18 Another way of charging for mobile call termination is using the ‘receiving party pays’ principle, under which mobile users 
pay for the mobile component of the calls they receive. This access pricing principle is used in the USA. 
19 Commission of the European Communities, Commission Recommendation of 11 February 2003 on relevant product and 
service markets within the electronic communications sector susceptible to ex ante regulation with Directive 2002/21/EC of the 
European Parliament and of the Council on a common regulatory framework for electronic communication networks and 
services, C(2003)497, February 11th 2003. 
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rate (8.7%). As a result, in 2003 they were the highest among the Member States after Portugal, 
reaching 22 cents per minute (23% higher than the EU average).  

Table 1.7: Call termination charges on mobile networks (€ cents per minute)1 

Country 2000 2001 2002 2003 Annual rate of growth, 
2000–03 (%) 

EU15  21.0 18.5 18.4 17.9 –3.9 

Portugal 23.7 23.7 20.7 27.8 4.0 

Netherlands  15.7 15.7 21.3 22.0 8.7 

Italy 18.6 22.8 21.3 20.7 2.7 

UK 22.0 21.8 22.4 20.1 –2.3 

Greece 27.2 23.5 22.4 19.8 –7.7 

Belgium  16.9 20.0 18.8 5.4 

Spain 23.7 20.7 22.0 18.7 –5.9 

Sweden 17.8 12.9 16.9 16.8 –1.5 

France 24.7 19.7 19.6 16.2 –10.0 

Denmark 34.3  16.1 16.1 –17.2 

Germany 16.5 16.1 16.2 15.7 –1.2 

Ireland 18.4 17.8 16.2 15.1 –4.9 

Austria 13.8 13.8 15.5 14.5 1.2 

Luxembourg 16.7 13.4 13.4 13.4 –5.4 

Finland 20.5 20.3 12.8 13.0 –10.8 

Note: 1 MTCs for 2002 and 2003 are simple averages of the tariffs charged by the operators in each 
country.  
Sources: European Commission reports on the implementation of the telecommunications regulatory 
package: European Commission (2000), ‘Report on the Implementation of the Telecommunications 
Regulatory Package’, 6th report, Annex 1; European Commission (2001), ‘Report on the Implementation 
of the Telecommunications Regulatory Package’, 7th report, Annex 1 & 2, p. 84; European Commission 
(2002), ‘Report on the Implementation of the Telecommunications Regulatory Package’, 8th report, 
Annex 1, p. 42; and European Commission (2003), ‘Report on the Implementation of the 
Telecommunications Regulatory Package’, 9th report, Annex 1, p. 28. 

Another indication that MTCs in the Netherlands may have been excessive follows from the 
calculations made by OPTA. It was estimated that, between 2001 and 2002, MNOs received 
around €1.04 billion per year for providing the termination service to fixed and mobile operators 
and that this was around 40% higher than if prices had been cost-based (OPTA 2002, p. 15). 

1.3.4 Do high termination charges lead to a reduction in welfare?  
In the absence of competitive pressure from other MNOs and subscribers, operators would have 
an incentive to set wholesale prices above marginal costs at the profit-maximising (monopoly) 
level. However, operators may transfer these excessive profits to their own customers—for 
example, through subsidies on calls from mobile phones and on handsets. The size of the transfer 
will depend on the competitiveness of the retail market. If it is fully competitive, all the excess 
profits would be competed away. However, where a single operator or a group of operators have 
market power, the transfer will be only partial. 
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By subsidising mobile users, MNOs may internalise the benefits generated by network 
externalities. Network externalities refer to the notion that a network will become more valuable 
to a consumer the more subscribers it has. This is because the more consumers join a network, 
the greater the benefits for existing subscribers because they will have a larger number of people 
to call and be called by. Figure 1.4 presents the effect of network externalities. The ‘marginal 
private benefit’ line represents the benefit that a new subscriber derives from joining the network 
and, as a result, it is equivalent to the network access demand curve. The dotted line represents 
the value that existing customers attribute to new customers (ie, the marginal external benefit), 
and c represents the cost of joining the network (if the price of joining the network equals the 
marginal cost of providing the service). New subscribers will join the network up to S1, where 
the benefits of subscribing have been exhausted with respect to the costs. 

Figure 1.4: Network externalities in telecoms 

Marginal cost

Optimal price

Number of subscribers

€

c

p

Marginal external 
benefit (=b)

Marginal 
private benefit 
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Marginal social benefit (= a + b)

Marginal private benefit (= a)

S1 S2

Infra-marginal 
subscribers

Optimal 
number of 
subscribers  

Source: Competition Commission (2002a), p. 227. 

The benefit that the marginal customers generate for all the network users (fixed and mobile) is 
represented by the marginal social benefit, which results from the marginal private benefit plus 
the positive externality. Network users benefit from network externalities as the level of mobile 
penetration increases and approaches the (social) optimum, S2. To achieve the social optimum, 
the cost of accessing the network must be subsidised up to the point at which customers pay 
price p for accessing the network.  

Owing to interconnection, the increase in the number of mobile users also benefits fixed-line 
users. It is argued that it might be efficient that the latter share the cost of subsidising mobile 
customers, where the optimal level of subsidy is reached when ‘the external benefit to fixed 
subscribers of a marginal increase in the subsidy to mobile subscribers is equal to the dead-
weight loss incurred’ (Bomsel et al 2003). However, the transfers from fixed to mobile users 
have a distributional effect that might be a matter of concern to the regulator. 
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Whether the network effects indeed mitigate the concerns about excessive MTCs is an empirical 
question. The UK Competition Commission has been rather sceptical about the potential benefits 
of excessive charges.20 In its final report on the investigation of MTCs, the Competition 
Commission concluded that excessive termination charges have a limited impact on the 
recruitment of new, or the retention of existing, customers. Instead they encourage an above-
optimal level of churn of mobile users, or upgrades of existing customers’ handsets. As a result, 
according to the Competition Commission, customers of fixed-line networks would be funding 
an ineffective subsidy. As explained in section 3.2.6 of Part I, mobile termination tariffs that are 
at the monopoly level result in allocative inefficiency by reducing the number of calls from fixed 
network users and off-net subscribers at a suboptimal level. 

Furthermore, as penetration increases, network externalities are reduced as the additional value 
generated by new subscribers to the existing networks falls. At high levels of mobile penetration, 
a new subscriber is likely to be a customer switching from another network, and hence will not 
create the same beneficial network externality. Similarly, in the Competition Commission’s 
view, the value of new subscribers to the operators also falls, given that these customers tend to 
make relatively fewer calls to mobiles themselves and generate fewer incoming calls.  

1.3.5 Effectiveness of the intervention 
From reports of OPTA and the NMa on the case, it might be concluded that the intervention took 
longer than expected as a result of regulatory uncertainty (see OPTA 2003 and NMa 2002, pp. 
35–6). In 2002 OPTA issued the policy rules regarding the regulation of mobile terminating 
tariffs. These rules were temporary as they were going to be replaced by the Dutch 
Telecommunications Act in the first half of 2004, which implemented the new European 
Electronic Communications Framework.21 During the second half of 2002, OPTA made 
decisions in compliance with its policy rules in a number of disputes, some of which were 
suspended by the Rotterdam District Court, which argued that OPTA was not authorised to 
assess the reasonableness of the termination charges.  

As explained above, the NMa took over the investigation of the charges of call termination on 
mobile networks and in 2003 declared it could order their reduction under threat of penalty if 
they were found to be excessive. In December of that year, mobile operators submitted the 
proposal for tariff reduction, as presented in Table 1.6.  

Therefore, the NMa’s (or OPTA’s) intervention seems to have been delayed by some time, 
although the pace at which the proposed tariff reductions are now taking place is in accordance 
with the timeframe stipulated in OPTA’s policy rules (see OPTA 2003, p. 3). As both the general 
and sector-specific regulatory bodies dealt with the case, there may have been some duplication 
of direct costs—both regulators were working towards ensuring regulatory compliance. 

It is unlikely that this situation will arise again in future, given the powers granted to national 
regulatory bodies in the new European Commission Directives, which for OPTA have now been 
embodied in the (amended) Telecommunications Act 2004. In markets where competition 
between providers is not possible, such as the mobile call termination market, the new European 
Electronic Communications Framework recommends regulatory authorities to apply ex ante 
regulation in order to maintain prices at an efficient level. 

                                                 
20 Competition Commission (2002a). See also Jenkins and Mautino (2003). 
21 The Dutch Telecommunications Act came into force in May 2004. 
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The NMa accepted the proposal by the MNOs rather than pursuing its investigation under the 
Dutch Competition Law. The acceptance of the proposal had the advantage of generating direct 
benefits of lower charges and of avoiding further direct costs of lengthy proceedings. 

1.4 Case study 3: merger decision in the energy market 

1.4.1 Background on the case 
This section analyses the welfare effects of the NMa decision (NMa 2003b) on the merger 
between Nuon and Reliant Energy Europe (hereafter referred to as Reliant). Reliant is active in 
the area of generation, and wholesale and retail supply of electricity. Nuon is active in the areas 
of transport, and wholesale and retail supply of energy (electricity, gas, and heat); the generation 
of electricity; the distribution of water; the sale, rent, and maintenance of central heating and heat 
water installations; advice on energy applications; and water purification.  

The NMa found that, as a result of the overlap between Nuon and Reliant, the merger would 
result in higher prices in the area of generation and wholesale supply of electricity; it therefore 
decided that the merger could only be allowed on the condition that Nuon auction 900 MW of its 
total firm capacity every five years, in line with criteria set by the NMa. According to the NMa’s 
analysis, this would significantly reduce the overlap in activities between Nuon and Reliant and 
address the competition concerns of the merger. In other words, the merger, in the way it was 
proposed by the relevant parties, was de facto prohibited. 

The NMa defined the relevant market as that for generation and wholesale supply of electricity 
in the Netherlands, and in analysing the competitive effects of the merger, it took into account:  

• the different demand and supply conditions in particular time periods; and  
• imports of electricity from Germany and Belgium into the Netherlands.  

The electricity market has a number of specific characteristics that are relevant to a merger 
assessment. Electricity cannot be economically stored, and demand and supply therefore have to 
be balanced on a continuous, second-by-second basis. Furthermore, demand for electricity varies 
throughout the day—the typical daily profile of demand in the Netherlands consists of a rapid 
rise in the early hours of the morning, to a level which is sustained throughout the day, before 
decreasing during the evening. As a result of this demand profile, demand is referred to in terms 
of the baseload (the average level of demand across the whole day, seven days a week) and the 
peak load (the demand during the highest demand periods—ie, weekdays between 07.00 and 
midnight). As a result of the demand profile, some generating stations will only operate during 
the peak periods, while others may operate throughout the whole day, meaning that the market 
power held by electricity generators can differ throughout the day depending on the number of 
peak- and baseload stations a generator owns and the supply and demand conditions at a 
particular point in time.  

In the Netherlands, electricity is produced by coal-fired, nuclear, and gas power stations and 
‘decentralised units’ (which include wind energy, and electricity produced from biomass and 
waste). Coal-fired and nuclear power stations have relatively low marginal costs but are not 
generally able to increase or decrease the level of production quickly. The production of 
decentralised units is geared to industrial demand for electricity and therefore cannot easily be 
changed. Gas power stations have relatively higher marginal costs but can adjust the level of 
production to meet demand more easily. 
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The merit order can be used to describe the ranking of different power stations on the basis of 
their short-run marginal costs. Typically, power stations are despatched to meet demand 
according to their position in the merit order, with the stations with lowest marginal cost being 
used first to meet the baseload demand, and more expensive stations being utilised as demand 
increases. Power stations with high marginal costs will usually be used only during periods of 
peak demand. The last generator to be despatched at any given point in time is referred to as the 
marginal generator and is effectively able to set the market price. Reliant owns some base plants, 
a small number of mid-merit plants, and some peaking plants, while Nuon owns only some base 
and mid-merit plants. 

The scope for market power for a particular electricity generator depends on its position in the 
merit order. Generators further up the merit order are more likely to be the marginal generator 
and can easily adjust their marginal price or level of production in order to set higher prices or 
restrict supply when demand is high.  

Given that Nuon and Reliant are active in the same market, a merger between them would by 
definition result in a reduction in the number of market participants and therefore higher 
concentration. The NMa estimated a pre-merger HHI of 1,754, and a post-merger HHI of 1,974. 
In general, a market with an HHI index of 1,800 is considered highly concentrated (see note to 
Table A1.1). In other words, the market before the merger was already concentrated, and would 
become more so as a result of the merger. This structural change raises potential competitive 
concerns. By eliminating the competitive constraint between Nuon and Reliant, the merger could 
weaken to a significant degree the strength of the overall competitive constraints acting on one or 
both of the two parties. The prices charged by the merged entity may increase relative to their 
pre-merger level. This competitive effect is known as the unilateral effect of the merger. 

The NMa used two energy models to quantify the unilateral effects of the merger.  

• The Frontier model—this models the supply of electricity on the basis of factors such as 
marginal costs, production capacity, and ownership of the different electricity generators 
in the Netherlands, and takes into account the interconnections between the Netherlands, 
and Belgium and Germany by adding to the model virtual generators representing 
Belgium and Germany. Data on minimum and maximum demand in the Netherlands 
results in a demand range, which is subsequently split into a number of demand levels—
the demand is assumed to be the fully inelastic, short-run demand. The generators are 
deployed to supply electricity depending on the individual merit order. The model allows 
some participants to exploit their market power by setting prices above marginal cost in 
the event that demand is higher than supply. However, by engaging in such strategic 
behaviour, generators risk pricing themselves out of the market given that other 
generators higher up in the merit order may decide to offer their electricity. In this 
process, the profit resulting from a generator’s strategy depends on the expected strategy 
of its rival generator. 

• The ECN model—this simulates competition between generators in the north-western 
European market on the basis of a Cournot model. Some of the participants are permitted 
to behave strategically. They determine supply for a given demand such that profits are 
maximised given the expected supply from rivals. The non-strategic participants are 
assumed to offer electricity when their marginal costs are below the market price. 
Demand is calculated on the basis of historical data on demand and assumptions about 
the slope of the demand curve (on the basis of a price elasticity of –0.1 and –0.2). 
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The results of these models were used to quantify the effects of the merger. It is beyond the 
scope of this report to analyse the models in detail or to undertake new modelling work to assess 
the effects of the merger. 

1.4.2 Welfare analysis 
Table 1.8 shows the post-merger price increases predicted by the two models used by the NMa. 
The Frontier model estimates the price increase at around 13% on average, while the ECN model 
provides an average price increase estimate of around 6% on the basis of a price elasticity of  
–0.2, and around 10% on the basis of a price elasticity of –0.1. 

Table 1.8: Estimated price increase as a result of the merger between Nuon and Reliant 

 Pre-merger 
price (€/MWh) 

Post-merger 
price (€/MWh) 

Price increase 
(%) 

Frontier model, average median, weighted by volume 43.7 49.5 13.3 

ECN model, average (based on price elasticity of –0.2) 44.9 47.5 5.9 

ECN model, average (based on price elasticity of –0.1) 44.9 49.6 10.4 

Note: Prices are average prices covering base and peak load.  
Source: NMa (2003b). 

The static welfare effects of the price increase after the merger consist of two elements: the 
deadweight loss; and the redistribution of surplus from consumers to producers (see also section 
A2.2). Assuming linear demand, these can be calculated as follows: 

Deadweight loss = 0.5 (Ppost-merger–Ppre-merger) * (Qpost-merger–Qpre-merger) 

Redistribution = Qpost-merger * (Ppost-merger–Ppre-merger) 

A price increase of 5.9% would result in a reduction of 1.18% in the consumption of electricity, 
assuming a price elasticity of –0.2. The energy consumption in the Netherlands was around 
107,000,000 MWh in 2001;22 a reduction of 1.18% therefore translates into a consumption of 
105,737,400 MWh. This leads to the following welfare effects: 

Deadweight loss: 0.5 (47.5–44.9) * (107,000,000–105,737,400) = €1,641,380 (per year) 

Redistribution: 105,737,400 * (47.5–44.9) = €274,917,240 (per year) 

The calculations for the price increases of 10.4% and 13.27% are presented in Table 1.9. The 
deadweight loss is likely to lie between €1.6m and €8.2m per year, and the redistribution effect 
between €275m and €612m per year.23  

                                                 
22 In 2001, the generators in the Netherlands produced 90,000 KWh and the difference between import and export amounted to 
around 17,000 KWh (source: NMa 2003b). 
23 The NMa also estimated the redistribution effect at around €600m (see NMa 2003b, section 170).  
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Table 1.9: Welfare effects of the prohibition of the merger between Nuon and Reliant 

 Price increase of 
5.9% 

ECN Model 

Price increase of 
10.4% 

ECN Model 

Price increase of 
13.27% 

Frontier model 

Price increase of 
13.27% 

Frontier model 

Ppre-merger (€/MWh) 47.5 44.9 43.7 43.7 

Ppost-merger (€/MWh) 44.9 49.6 49.5 49.5 

Price elasticity –0.2 –0.1 –0.21 –0.11 

Qpre-merger (MWh) 107,000,000 107,000,000 107,000,000 107,000,000 

Qpost-merger (MWh) 105,737,400 105,887,200 104,160,220 105,580,110 

Dead-weight loss  
(€ per year) 

1,641,380 2,615,080 8,235,362 4,117,681 

Redistribution effect 
(€ per year) 

274,917,240 497,669,840 604,129,276 612,364,638 

Note: 1 The Frontier model assumes a short-run elasticity of zero. For these calculations, an elasticity of  
–0.1 and –0.2 is assumed.  
Source: NMa (2003b) and OXERA calculations.  

1.4.3 Case study conclusion 
The welfare analysis indicates that the de facto prohibition of the merger mainly prevented a 
large redistribution effect (ie, a transfer of surplus from consumers to producers) and a relatively 
limited deadweight loss effect. The NMa decision does not indicate that any of the merging 
parties have argued that the merger would result in certain efficiencies that could potentially 
offset the increase in prices.  

The figures resulting from the analysis above are based on average price increases24 and assumed 
elasticities and should therefore be considered very rough estimates of the welfare effects. 
Moreover, they only give an indication of the static welfare effects of the prohibition of the 
merger based on an analysis of unilateral effects and do not take into account any possible 
dynamic effects—ie, the possible longer-term negative impact of high concentration on 
innovation and efficiency in the electricity sector. Furthermore, there may also be indirect 
benefits of the prohibition of the merger. The negative decision may make companies in the 
electricity sector more aware of the possibility of scrutiny by the NMa, thereby possibly 
encouraging compliance with competition law and policy in general. 

1.5 Conclusion 

The analyses in this section are included for illustrative purposes, with the objective of showing 
how the framework and the various tools described in this report can be used in practice for 
CBA. The following lessons can be drawn. 

• Section 1.1 shows, at a very high level, how the direct costs of firms in relation to the 
Competition Law can be estimated (at least in terms of orders of magnitude). 

• The case study in section 1.2, on the shrimp cartel case, demonstrates how econometric 
analysis based on time-series data can be used to assess the output and welfare effects of 
a cartel intervention. 

                                                 
24 The welfare analysis uses average median price increase while the Frontier model also estimated average minimum and 
maximum prices. In its decision, the NMa indicated that it is likely that the prices post-merger will lie between the minimum and 
maximum prices. Taking the average median prices therefore seems reasonable.  
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• The case study in section 1.3 on mobile call termination charges illustrates how the 
effects of an investigation into excessive charging can be assessed, both quantitatively—
estimating the degree to which charges might have been excessive—and qualitatively—
showing that, based on micro-economic theory, the overall welfare effects in this case 
may have been different from other monopoly pricing situations. 

• The case study on the energy merger in section 1.4 shows how economic modelling can 
be used to assess, first, the price-increasing effects of the merger (in this case this analysis 
had already been undertaken), and second, the welfare-increasing effects of action against 
that merger. 

From these analyses some tentative conclusions can be drawn on at least some of the costs and 
benefits of the NMa. It seems that the annual direct costs of the NMa are approximately €22m 
for the government and €30m–€48m for the private sector. One cartel intervention appears to 
have resulted in an annual redistribution of wealth from producers to consumers in the range of 
€0.7m–€6.1m, and an annual allocative efficiency gain to society of up to €1.2m. For the merger 
case assessed here, these two effects were in the order of €275m–€600m (redistribution) and 
€1.5m–€8m (allocation) per year. 
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2. Illustrative Application: Costs and Benefits of OPTA 

This section presents the results of the application of the framework to measure certain costs and 
benefits of OPTA. The analysis presented here should not be interpreted as a full application of 
the framework to OPTA. For practical reasons, this section is limited to a small selection of case 
studies. The selection of costs and benefits measured has in part been driven by the (limited) 
availability of public-domain data. Furthermore, a full application using some of the more 
sophisticated techniques described would be beyond the scope of this report. The case studies are 
therefore included in the report merely for illustrative purposes. The objective is to show how the 
framework and some of the tools described can be used in practice for CBA—for example: 

• which types of costs and benefits are most suitable for quantification? 
• which quantitative techniques can be used and how? 
• how can the relevant data be obtained and interpreted? and 
• how can the various costs and benefits be compared? 

2.1 Direct costs of regulation 

2.1.1 Administrative costs of OPTA 
Figure 2.1 shows the total administrative costs for OPTA over the last five years. This budget 
has gradually increased, from €11m in 1999 to €17.8m in 2003. OXERA has been informed that 
close to 95% of the OPTA budget can be allocated to telecommunications, and just over 5% to 
postal services. Figure 2.1 shows that this increase in budget has been reasonably in line with an 
increase in the size of the Dutch telecommunications industry (as measured by the total 
turnover). OPTA has also seen an increase in its powers and responsibilities under the new EU 
Electronic Communications Directives. 

Figure 2.1: OPTA total costs, 1999–2003 
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Source: OPTA Annual Reports 1999–2003; industry size figures taken from the Central Bureau of 
Statistics. 

2.1.2 Survey of compliance costs of firms 
OXERA undertook a survey among telecommunications companies in the Netherlands in order 
to obtain data on their compliance costs. A questionnaire was sent to 13 telecoms companies 
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active across the different segments of the market—fixed line, mobile, cable and carrier pre-
select (CPS) services. Eight companies returned the questionnaire—ie, the response rate was 
62% and the respondents represent around 70% of the total market in terms of turnover. 
Although CPS providers are not directly subject to market regulation, they operate in regulated 
markets and are therefore likely to incur certain costs such as the costs of following regulatory 
affairs, and possibly the costs of providing statistics to the regulator.  

The full text of the questionnaire is included in Appendix 3. The companies were asked to 
provide estimates of their compliance costs for the year 2002 or 2003, or for a ‘typical or average 
year’. For the purposes of this survey, respondents were asked to provide rough estimates—it 
was not deemed necessary to provide answers as exact as would be required for tax or audit 
purposes, for example. 

Compliance costs were defined as those costs that companies would not incur if the were not 
subject to regulation. In other words, the relevant compliance costs of regulation are incremental 
costs of compliance. These are the costs that arise solely due to regulation, excluding those that 
are part of firms’ good business practice, and include the opportunity costs of compliance 
work—ie, the value of resources that are devoted to compliance but could have been used 
elsewhere. The fees paid by the regulated firms to the regulator were not included—these are 
counted as direct costs of OPTA, as presented in Figure 2.1.  

A number of business areas where compliance costs could be expected to arise were presented in 
the questionnaire, as detailed below. 

• Compliance department—companies subject to market regulation often have a specific 
compliance or regulatory affairs department responsible for following regulatory 
developments, maintaining a relationship with the regulator, and making sure that the 
company complies with regulation. It is possible that these compliance departments also 
undertake activities that they would consider relevant even in absence of regulation. 
Companies were asked not to include these activities in the estimate of compliance costs. 
However, respondents indicated that these activities are likely to be very limited.  

• Accounts department—it is likely that most of the activities in the accounts department 
would also be carried out in absence of market regulation. However, it is possible that the 
accounts department undertakes certain activities to comply with regulation and 
supervision, such as the requirement of accounts separation for regulated and non-
regulated activities. Costs incurred by these activities can then be considered compliance 
costs. Some of the respondents indeed provided estimates of compliance costs incurred 
by the accounts department. However, these were relatively small. 

• IT department—as in the case of the accounts department, most of the costs of the IT 
department are unlikely to be attributable to compliance with regulation. However, there 
may be some activities, such as those related to the collection of certain data for the 
regulator, which can be considered compliance costs. Most of the respondents provided 
either no or very low estimates of the costs of the IT department. Given the high capital 
intensity, the ongoing IT costs are likely to be small. However, the one-off IT costs of 
implementing new regulation may be significant if new systems or substantial changes to 
the existing systems are required. An example of a significant one-off cost provided by 
one of the respondents is the introduction of number portability. 
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• Other relevant costs—these include the costs of internal and external advice, such as that 
provided by lawyers and economists; the time spent by senior management on regulatory 
affairs; corporate communication; and other costs categories.  

2.1.3 Results of the survey 
For some of the respondents, the cost of the compliance or regulatory affairs department was the 
most important cost category. However, for the CPS and some of the mobile telephony 
companies, the cost of external advice was higher than the cost of the compliance department. 
CPS companies are often relatively small and typically have one full-time equivalent (FTE) in 
their regulatory affairs department. 

The questionnaire asked the companies to state significant one-off compliance costs separately. 
The estimates of typical or average compliance costs therefore do not include one-off 
compliance costs (eg, costs due to the implementation of specific measures such as the 
introduction of number portability).  

Most of the respondents pointed out that compliance costs had remained fairly stable over the 
past few years, but had recently increased or were expected to increase as a result of the 
resources required for completing the questionnaires sent out by OPTA in relation to the market 
analyses under the new Electronic Communications Directives.  

The survey results indicate that the average compliance costs are around 0.3% of the turnover of 
the regulated companies. This translates into a cost of around €50m for all regulated telecoms 
companies (covering fixed-line, mobile, CPS, and cable).25 It should be noted that this is a rough 
estimate since the companies were asked to provide rough estimates; however, it gives a useful 
indication of the order of magnitude of the compliance costs. The compliance costs vary from 
0.1% to 0.4%; the smaller companies tend to have a higher percentage of compliance costs—the 
larger companies benefit from economies of scale.  

Table 2.1 presents a ‘typical’ breakdown of the different cost categories based on an unweighted 
average of the estimates provided by the respondents. It shows that the compliance and/or 
regulatory affairs department and external advice are the most important cost categories. 

Table 2.1: ‘Typical’ breakdown of compliance costs of telecoms companies (%) 

Category of cost Share in the total compliance costs  

Compliance/regulatory affairs department 45.0 

Accounts 7.5 

IT 10.0 

Internal advice 10.0 

External advice 20.0 

Management 7.5 

Total  100.0 

Source: OXERA survey on compliance costs. 

The compliance costs estimated on the basis of the OXERA survey can be compared with a 
recent study into the administrative burden resulting from regulation, including telecoms 

                                                 
25 The turnover of the regulated sector consisting of fixed-line, mobile, CPS, and cable was estimated at around €16.5 billion in 
2002. Source: OPTA and OXERA. 
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regulation, in the Netherlands (EIM 2003). The administrative burden was estimated at €67m—
ie, slightly higher than the compliance costs estimated by OXERA.  

The EIM study estimates the administrative burden of the information requirements resulting 
from the telecoms regulation, rules and specific decisions. Although the study only focuses on 
the administrative burden of information requirements, the term ‘information requirements’ 
appears to be broadly defined and includes, for example, the costs incurred in following 
regulatory developments and costs related to activities necessary for the preparation of a dispute 
before the court or OPTA. In other words, the administrative burden is, to some extent, similar to 
the concept of compliance costs. However, the EIM study does not make clear what 
counterfactual is used in estimating the costs. As explained above, it is possible that, even in the 
absence of certain rules, companies will continue to carry out specific activities or to collect 
certain elements of information—for example, because it is considered good business practice, 
or because certain elements of information are also required for management purposes. The costs 
of those activities cannot be considered compliance costs. 

It is interesting to compare the estimates of compliance costs in the telecoms sector with those of 
other sectors. There are a number of studies available quantifying the costs of financial 
regulation. Franks, Schaefer and Staunton (1998) estimate the costs for securities firms to 
average 1.2% of operating expenses, and for asset managers to average 3.1%. Similar figures 
have been published by the UK Financial Services Authority (FSA) (FSA 2003), which states 
that a survey of UK regulated firms shows that compliance costs average 1.6% of operating 
costs. These percentages are expressed in terms of operating costs rather than in terms of 
turnover, and would be slightly lower if expressed in terms of turnover. However, even if 
expressed in terms of turnover, the compliance costs in the financial services sector is still likely 
to be higher than in the telecoms sector, since the scope of financial regulation is generally wider 
than that of telecoms regulation. 

Furthermore, it is useful to compare the compliance costs (€50m) or administrative burden 
(€67m) with the costs incurred by OPTA (ie, €15.3m in 2002 and €17.8m in 2003). This shows 
that the regulators’ costs make up only a fraction of the total costs of regulation. The compliance 
costs exceed the regulators’ costs by a factor of 3 or 4. That is, for every €1 spent by the 
regulator, firms spent another €3–€4 to ensure compliance. The ‘4:1 ratio’ has also been 
observed—for example, in the financial services sector—and is regarded as a rule of thumb 
(Franks, Schaefer and Staunton 1998).  

2.2 Overall effects of OPTA regulation on the telecommunications market 

2.2.1 Indicator analysis 
This section illustrates the overall impact of OPTA on the telecommunications market, using 
indicator analysis described in section A2.1. This approach is based on studying the behaviour of 
suitably constructed market indicators around specific regulatory events that OPTA (or the 
government) has instituted which could be expected to have an impact on some aspects of 
market performance. If the regulation has indeed had a tangible impact, this should be 
observable from the indicators. Moreover, the purpose of the analysis is to isolate the impact of 
OPTA as a regulator, rather than the impact of regulation in general. As explained in section 4.2, 
a relevant counterfactual for such analysis is a situation in which the competition law is enforced 
by the NMa, instead of sector-specific rules enforced by a specialised regulator. 

It is important to point out that such an event study may be carried out at various levels of 
sophistication. At the most simplified level, an indicator trend may be analysed qualitatively by 
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observing whether regulatory events appear to have been associated with any clear structural 
changes in the time series of the indicator. However, all market indicators are naturally 
influenced by other factors, and therefore purely qualitative analysis has obvious limitations in 
terms of the ambiguity of the conclusions that can be drawn. More sophisticated quantitative 
techniques would be needed to control for outside influences. Such techniques often require an 
extensive set of data to be used in econometric estimations. Such data has not been available for 
the purpose of this report. 

2.2.2 Regulatory framework in the Netherlands 
OPTA was established as the telecommunications and postal market regulator in August 1997. 
Its remit as a sector regulator extends to all aspects of the provision of telecommunications 
services in the Netherlands. Therefore, undertaking a comprehensive analysis of OPTA’s 
performance should include analysing the impact of OPTA on each of the segments of the 
telecommunications market. However, to keep the analysis tractable, this section will only focus 
on the market for fixed telephony—this is arguably the activity for which most concerns about 
monopoly pricing and competition arise. 

The analysis within this market focuses on core aspects of performance that are of particular 
interest to the regulator, and have been specifically targeted by regulatory instruments. The 
following key aspects are identified: 

• end-user prices—the evolution of end-user prices for fixed telephony provides a signal of 
the benefits of regulatory actions to the users of telecommunications services; 

• price for interconnection—prices of interconnection services signal the ability of new 
competitors to provide services utilising or accessing the incumbent’s network; and 

• entry/access to network—market behaviour is affected by the degree of competition in 
the market. The dynamics of the entry and exit in the telecommunications market is a key 
indicator of the effectiveness of competition. 

Before 1997, some important steps towards privatisation and liberalisation of the 
telecommunications market in the Netherlands had already been taken. After the establishment 
of OPTA, the regulatory framework underwent further changes—some of the most important of 
which are described in Table 2.2. Most of these changes reflect active regulatory interventions 
that characterise the role of a dedicated sectoral regulator. A more reactive stance could have 
been expected under regulation through competitor complaints and market reviews by the NMa 
(which is one of the counterfactuals against which the costs and benefits of OPTA can be 
assessed). 



|O|X|E|R|A|   

  28   

Table 2.2: Main regulatory developments instituted by OPTA in relation to fixed telephony 

Regulatory event Date Description 

Establishment of OPTA August 1997 OPTA established as the regulator for telecommunications 
and postal sectors 

Rebalancing of KPN’s tariff 
structure 

July 1998 OPTA allowed KPN to increase its fixed (access) charges to 
a cost-reflective level. The variable (call) charges were 
simultaneously lowered  

Introduction of price-cap 
regulation 

July 1999 A price cap was introduced on KPN fixed-telephony 
charges—mainly local, national and fixed-to-mobile calls—
for a three-year period from July 1st 1999 to July 1st 2002. 
This was on the basis of RPI – 5.3% 

Decision on interconnection tariffs 
(EDC–IIB) 

December 1999 OPTA determined that the EDC cost-determination 
methodology was not appropriate. Therefore, a ‘bridging 
tariff’ framework was established for the period of July 2000 
to July 2001  

Introduction of carrier pre-
selection (CPS) 

January 2000 CPS services were made available, whereby KPN 
customers can choose an alternative service provider for 
their phone calls  

New policy rules for 
interconnection 

July 2001 A new regulatory method for calculating interconnection 
tariffs was introduced, based on bottom-up long-run 
incremental cost  

New price-regulation framework 
for fixed telephony 

July 2002 The previous three-year price cap was replaced by an 
inflation-based ‘safety cap’ (RPI – 0%) for the services 
previously covered by the price cap. To be applied from July 
1st 2002 to July 1st 2006 

The sub-sections below review evidence based on a number of performance indicators related to 
the three core areas of service provision identified above. The changes in the trend of the 
indicators around specific regulatory events may act as signals of the regulator’s ability to 
enforce particular regulatory objectives. If no improvement is detected over time in areas that 
have been targeted by new regulation, this could potentially be an indication of the regulation or 
the regulator being ineffective. 

2.2.3 End-user prices 
A fundamental aim of regulation is to prevent firms in monopolistic industries from charging 
consumers excessive prices and creating a loss of economic welfare. Therefore, end-user prices 
are arguably one of the most important indicators of the effectiveness of a particular regulatory 
framework.  

Measuring the average price of a telephone call is not straightforward; the actual price paid for a 
call depends on both the type of caller and the time of call (time of the day as well as day of the 
week on which the call is made). In addition, multiple price plans are often offered to customers, 
which differ in terms of the levels of fixed monthly charges and variable per-minute tariffs. 
Therefore, the impact of a change in pricing schedule does not necessarily have an unambiguous 
impact, as consumers with different usage patterns will be affected differently. 

For this reason, it is common practice to measure the impact of price changes against specific 
‘caller profiles’—ie, hypothetical customers with different annual call patterns. This 
methodology allows comparisons of price changes over time and across countries, and 
identification of the impact of market developments on specific consumer groups.  
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OPTA often uses several caller profiles that reflect the calling patterns of some of the main 
market segments, including a profile for an ‘average caller’. This profile represents the number 
of calls that OPTA estimates an average caller makes during a year, and how many minutes these 
calls last. The profile breaks the calls down according to the number of minutes of local, national 
and international fixed-line calls and calls to mobiles, made at both peak and off-peak times. 
Combining this data with the respective prices of calls made at these times, it is then possible to 
calculate the annual spending that would be associated with the average caller profile. One way 
to assess the price developments for fixed telephony in the Netherlands is therefore to focus on 
the impact on this hypothetical average caller. 

Figure 2.2 presents the evolution of the average price per minute of KPN’s calls for the OPTA 
average caller. For the purposes of comparison, the figure also includes two dashed lines 
showing the inflation-adjusted price corresponding to the prices at 1998 and 2002—in other 
words, these are the developments of nominal prices that would correspond to the real prices per 
minute remaining constant at the 1998 and 2002 level. If the nominal price remains below the 
dashed line, this indicates that the average price per minute has decreased in real terms. 

Figure 2.2: Average price per minute of KPN’s calls, based on  
OPTA average caller profile 
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Source: KPN company information; OXERA calculations based on OPTA profiles. 

Two regulatory events that are especially relevant for the level of end-user prices are also 
highlighted in Figure 2.2. These are the beginning and the end of the RPI – X price cap period, in 
July 1999 and July 2002 respectively. The impact of the price-cap period can be seen in the 
figure; the downward trend in prices clearly accelerated between 1999 and 2000, and continued 
to fall until the first part of 2002. Compared with the level in the beginning of 1998, the average 
price per minute for the average caller in 2002 dropped from €0.149 to €0.133. This is equivalent 
to a nominal price reduction of 12%. The more rapid price reduction during the price-cap period 
compared with the earlier years suggests that, in the absence of the regulation, this price 
reduction might not have occurred. 

Since 2002, the trend towards price reduction has been reversed, and the average price per 
minute for the average caller increased to €0.145 in 2004. This may be attributed to the 
replacement of the price cap by an inflation-based safety cap in July 2002. Even so, the price 



|O|X|E|R|A|   

  30   

paid by an average caller is still approximately 3% lower in 2004 than it was in 1998 on a 
nominal basis. Adjusting for inflation, this translates to a reduction in real price of 17%. 
Furthermore, the increase since July 2002 is still less than the increase in the RPI, which 
suggests that the current safety cap may not have been binding thus far (that is to say, there 
appear to be other factors that keep the price below the allowed cap). 

A more in-depth analysis of the effects of regulation on price would also take into account any 
changes in cost levels. Technological developments mean that costs of telecommunications tend 
to decrease over time. Under an RPI – X price cap these cost decreases are (at least to some 
extent) reflected in price reductions. Under the safety cap regime there is no direct mechanism to 
achieve this (other than competitive pressure and the incentives that even monopolists have to 
pass on cost savings—see section A2.2). 

Apart from the average level of prices, the structure of prices—in particular, the relative levels of 
fixed and variable charges—is also important. A tariff structure based on a low fixed charge and 
high usage charges would be preferred by an infrequent user, while higher subscription charges 
combined with low usage charges would be preferred by a high-usage customer. Therefore, the 
changes in the tariff structure will also determine the relative impact on different types of caller. 

Figure 2.3 shows the ratio of fixed subscription charges to variable usage charges for KPN and 
four other European telecommunications incumbents. The ratios are calculated for annual usage 
based on the OPTA average caller profile. In a competitive market, this ratio could be expected 
to be higher to reflect the underlying cost structure (high fixed costs, low marginal costs). The 
incumbent operators have traditionally subsidised low fixed fees with artificially high variable 
charges, so in a more competitive environment these operators are expected to be forced to 
increase their fixed charges to a more cost-reflective level. 

In the case of KPN, the tariff rebalancing allowed in 1998 can be seen as a significant increase in 
the ratio between 1999 and 2000. The comparison with the other European operators shows that 
the tariff structure offered by KPN is characterised by high fixed charges relative to variable 
usage tariffs. 

Figure 2.3: Ratio of fixed charge to usage charge  
based on the OPTA average caller profile 
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Source: Teligen Fixed-telephony Basket; OXERA calculations based on OPTA profiles. 

2.2.4 Interconnection charges 
The market incumbent, in this case KPN, charges interconnection fees to other firms for access 
to its network in order to originate or terminate calls. These charges represent an important 
determinant of the final end-user prices, as the firms using the network have to charge a price 
that is sufficiently above the access charge to allow a normal return being earned on provision of 
the service. Given the important role of the prices of interconnection in the functioning of the 
market, regulation of interconnection is an important element of OPTA’s regulatory remit.  

Figure 2.4 shows the evolution of the interconnection charges for termination in the Netherlands. 
A clear downward trend is observed in the price series from the latter part of 1998. The two 
major regulatory decisions affecting interconnection pricing within this period took place in 
December 1999 and July 2001 (see Table 2.2 above). Of note is that Figure 2.4 suggests that in 
both years following the regulatory decisions, the interconnection prices actually fell to a lesser 
extent compared with the previous year. 

Figure 2.4: Price of interconnection (termination) in the Netherlands (€ cents/minute) 
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Source: European Commission (2003a). 

Figure 2.5 reviews the interconnection charges in comparison with other European countries. 
The chart shows that there has been a steady downward trend in the prices of interconnection in 
the other countries as well. The prices in the Netherlands appear to have been historically at the 
higher end of the scale compared with other European countries, although the difference has 
been diminishing over time.  
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Figure 2.5: Comparison of local interconnection charges (€ cents/minute) 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

1998Q1 1998Q4 1999Q4 2000Q4 2001Q3 2002Q3 2003Q3

Finland France Germany Italy Netherlands Sweden UK
 

Source: European Commission (2003a). 

Apart from the level of interconnection charges, an important consideration is the margin 
between the interconnection charge and the KPN end-user tariff. This margin is a determinant of 
the room for competition from other service providers that use the KPN network. If KPN reduces 
the end-user price without a corresponding reduction in the interconnection charge, competitors 
will find it increasingly difficult to continue to earn sufficient returns on the services. This is an 
example of a margin squeeze situation. 

Figure 2.6 shows the margin between the average end-user tariff on fixed-line calls and the 
single transit interconnection charge. Between 1998 and 2000 the end-user tariffs fell much more 
rapidly than the interconnection prices; the margin decreased from seven cents in 1998 to only 
two cents in 2000. 

As a part of introducing the new basis for calculating interconnection charges in July 2001, 
OPTA also developed a margin squeeze test, which it reviews on an ongoing basis to prevent 
KPN from engaging in anti-competitive pricing behaviour. Figure 2.6 shows that after the large 
reductions described above, the margin has largely remained constant since the end of 2000. This 
could signal a successful regulatory intervention from OPTA in preventing a margin squeeze 
situation. 
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Figure 2.6: Margin between the average KPN end-user tariff and the single transit 
interconnection charge (€) 
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Note: The margin is calculated as the difference between the average variable usage tariff per minute, 
and the single transit per-minute charge for interconnection. 
Source: Teligen T-basket, November 2003; European Commission (2003a); and OXERA calculations. 

2.2.5 Entry to the market 
The ability of new competitors to enter the telecommunications market and gain access to the 
incumbent’s fixed network is central to the effectiveness of competition. A first indication of the 
effectiveness of competition can be obtained from an observation of KPN’s market share in 
different market segments—see Table 2.3. In 2001, the position of KPN was still very strong in 
the market for local calls, but it had decreased more in the markets for national and international 
calls. The main competitors to KPN are CPS providers and the cable companies. By the end of 
2003, however, KPN’s market share had fallen further in each of these areas. 

Table 2.3: KPN market share in fixed telephony (% of revenue) 

Market segment 2001 Q1 2002 Q4 2003 Q4 

Local calls 85–95 80–85 75–80 

National calls 70–80 65–70 60–65 

International calls 60–70 50–55 45–50 

Source: OPTA annual report, 2003. 

It is also informative to compare the position of KPN in the Netherlands to that of other 
European telecoms incumbents in their national markets for fixed telephony. Such as comparison 
is presented in Figure 2.7. These figures suggest that KPN’s market share in its home market was 
reasonably high in 2002 compared with other European countries (only in Greece, Germany and 
Ireland do the incumbents have higher market shares in local telephony). A more recent 
comparison is not available. 
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Figure 2.7: Market shares of European incumbents in their national  
fixed-telephony markets, 2002 (%) 
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Source: European Commission (2003a). 

The market share figures do not provide a full picture of the competition in the market. 
Figure 2.8 shows the HHI for the market of fixed telephony in the Netherlands. The 
concentration as measured by the HHI has been decreasing steadily over the period 1998–2002, 
indicating a possible increase in competition in the fixed-telephony market. Moreover, a step 
change is observed between 2000 and 2001, which might be a result of the introduction of CPS 
service licences at the start of 2000. Given the reduced market share of KPN at the end of 2003, 
it is likely that the current HHI will be lower. 

Figure 2.8: Market concentration in fixed telephony: 
HHI for the Netherlands, 1999–2002 
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Source: OPTA. 
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Figure 2.9 provides further evidence of the impact of CPS providers on competition in the 
market for fixed telephony in the Netherlands. The prices offered by the cheapest CPS providers 
have been consistently below the KPN standard tariff, based on the OPTA average caller profile. 
This provides a clear indication that CPS is indeed a source of competition in the market. 

Figure 2.9: Comparison of average price per minute  
for KPN and CPS providers (€ cents) 
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Source: KPN company information; and OXERA calculations based on OPTA profiles. 

2.2.6 Conclusions on the general impact of OPTA 
From the above analysis there are some tentative findings that OPTA intervention has indeed 
resulted in more competitive market behaviour. 

• Fixed-telephony prices have decreased significantly, and this seems to be at least partly 
related to the introduction of the RPI – X price-cap in July 1999. The replacement of this 
price cap by an RPI – 0% ‘safety cap’ has led to a price increase in absolute terms 
(although not necessarily in real terms). 

• Interconnection charges are still at the higher end of the scale when compared with other 
EU Member States, although they have decreased over time. The margin squeeze test 
introduced by OPTA in July 2001 appears to have halted the trend of a decreasing margin 
between wholesale and end-user charges set by KPN. 

• KPN still has a high market share in fixed telephony, although this has been gradually 
decreasing, even in the segment of local calls. The introduction of CPS appears to have 
had a beneficial effect on competition, particularly for long-distance calls. 

2.3 Regulatory risk as an indirect cost of regulation 

Another type of cost associated with regulation may arise in the form of regulatory risk. 
Regulatory risk refers to the additional risk borne by regulated companies directly as a result of 
them operating within a regulatory framework. Regulatory risk increases the regulated 
companies’ cost of capital, and can therefore be considered a cost.  
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This section presents an illustrative analysis of how changes in regulation may affect the cost of 
capital, using the incumbent, KPN, and the regulator, OPTA, as examples. How such changes 
could be identified is then discussed. For the purposes of this analysis, the risk is measured using 
the capital asset pricing model (CAPM) framework. Again, the relevant counterfactual for this 
analysis would be a situation in which KPN is operating under the current regulatory framework, 
but the NMa still applies the Competition Law. As described below, distinguishing the effects of 
regulation from the effects of the regulator on regulatory risk can be difficult in practice. The 
approach here is illustrative, but suggestions are provided on how such distinctions could be 
achieved. Furthermore, the telecommunications sector was affected by unusually volatile market 
conditions during 1998 and 2001, which further complicates estimating betas with precision over 
this period. 

This section briefly reviews the motivation for the CAPM, and explains how regulation may 
affect regulated companies’ risk profile. Two approaches then analyse the potential changes in 
the risk faced by KPN arising from regulation. First, an analysis is conducted whereby the beta 
coefficient of KPN is examined cross-sectionally, compared with the betas of fixed-line 
telecommunications companies from other countries, as well as in terms of changes over time. 
Second, the time series of KPN’s beta is analysed statistically, using an event study 
methodology. 

2.3.1 Beta as a measure of risk 
The beta coefficient from the CAPM is the most commonly used measure of risk. The CAPM 
establishes the expected return on an asset above the risk-free rate as a linear function of its beta:  

 ERi – Rf = βi(ERm – Rf) 

where: ERi is the expected return on an asset; Rf is the risk-free rate; and ERm is the expected 
return on a market portfolio. Beta is defined as the regression coefficient of the return on an asset 
on the return on the market portfolio: 

 βi = covariance(Ri,Rm)/variance(Rm)  

Beta measures the extent to which the returns on a security move with the market as a whole, and 
is therefore a measure of non-diversifiable risk—the risk that is left even if an investor holds a 
well-diversified portfolio that eliminates all idiosyncratic risk related to company-specific 
events. A corollary of this is that, according to the CAPM, a particular risk will only be priced in 
the market if it increases the covariance between the returns on an asset and the return on market 
portfolio. 

To analyse the determinants of the beta, the above equation can be rewritten as follows: 

 βi = 2

*

m

miim

σ
σσρ
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This shows that the beta of an asset is a product of the correlation coefficient between the share 
and the market, and the ratio of their standard deviations. The ratio of the variances can be 
thought of as the total riskiness of the stock relative to the market.26 By multiplying the volatility 
ratio by the correlation coefficient, beta only considers the risk that cannot be diversified away 

                                                 
26 Within the CAPM framework, investors are assumed to always prefer stocks with a lower variance of return for a given 
expected return. Therefore, volatility can be thought of as the total risk of a stock. 



|O|X|E|R|A|   

  37   

by holding the market portfolio. This decomposition of beta into two separate components is 
useful, as it may give further insights when analysing the behaviour of betas over time.  

The beta estimated from the stock-market data as defined above produces the equity beta of the 
company. The equity beta measures two types of risk that affect a company’s shareholders: 
fundamental business risk of the company’s operations, and financial risk of the company 
defaulting on its debt. However, in measuring the impact of regulatory risk, the important 
element is the impact of regulation on the fundamental risk characteristics, not the financial risk 
arising from the chosen capital structure.  

Therefore, in order to eliminate the financial risk from the estimated equity beta, the company’s 
asset beta has to be calculated by adjusting for the level of the company’s indebtedness. The 
asset beta can be calculated based on the equity beta as follows:27  

 βA = βE*(1 - g) 

where: g denotes the level of gearing; βA is the asset beta; and βE is the equity beta. 

2.3.2 Impact of regulation on risk 
The risks associated with regulated companies are likely to differ from those of unregulated 
companies. This is because the type of regulation and supervision determines to what extent 
regulated companies are exposed to market risks—the more (less) exposure to market risks, the 
higher (lower) the beta. Based on the CAPM definition of risk, it is possible to identify two 
conceptually different ways in which regulation may have an impact on the risk of a company: 

• The first type of risk arises from the regulatory framework. This comprises risks from 
events that are external to both the firm and the regulator, but which have an impact on 
the regulated company’s returns because of the structure of the regulatory framework. 
Such factors may include macroeconomic shocks, such as unanticipated demand or cost 
changes, which may affect the profits of the regulated firm.  

• The second type of risk arises from regulatory uncertainty—events may be under the 
control of the regulator, but uncertainty exists concerning the way the regulator will 
intervene in response to such events. Therefore, regardless of the regulatory framework, 
the regulator itself may introduce higher risk by behaving in a manner that makes 
regulatory outcomes unpredictable.  

As regards the first type of risk, predictions about the impact of different types of regulation on 
risk can be made from economic theory. In general, the betas of regulated companies can be 
expected to be lower than those of unregulated companies. This is due to the regulator’s role in 
the process; the regulator generally has an objective to ensure the continuation of supply of the 
regulated service, which effectively requires making sure that the companies continue to make 
sufficient profits to stay in business. This element of guarantee reduces the regulated companies’ 
exposure to adverse market conditions, and therefore reduces the risk of investing in the 
company. Because the returns of the company are likely to be less responsive to the 
developments in the total market, this should be reflected in lower betas for these companies. 

Differences can also be identified in the ways that types of regulation affect risk. In theory, the 
beta of a company operating under a low-powered regime, such as a rate-of-return regulation, 
                                                 
27 This derivation of the asset beta implicitly assumes that the beta of a company’s debt is equal to 0. This is a standard 
assumption used in the literature. For further discussion see Alexander, Mayer and Weeds (1996) and Brealey and Myers (2001). 
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should be (close to) zero. This is because within this regulatory framework investors are in 
principle guaranteed a constant return—the regulator should ensure that, regardless of the market 
conditions, investors will always earn the company cost of capital. However, in practice this 
theory is unlikely to hold perfectly. The regulatory process might not account for all cost and 
demand fluctuations perfectly, and some risk will remain, even under rate-of-return regulation. 

Under price-cap regulation, the regulated company is exposed to higher risk. The price cap is 
normally fixed for a longer period, such as five years, during which the company will be unable 
to respond to unanticipated demand and cost shocks, and its profits are likely to be correlated 
with market fluctuations. Therefore, from the theoretical point of view, price-cap regulation 
could be expected to lead to a higher risk, and a higher correlation with the market (ie, higher 
beta). 

Alexander, Mayer and Weeds (1996) present a comprehensive overview of the risks arising from 
the regulatory framework, and examine these relationships empirically. They find that more 
stringent regulation indeed appears to be associated with higher market risk for the regulated 
companies, and companies under price-cap-type regulation seem to be exposed to much higher 
levels of risk than companies under rate-of-return regulation. Across all companies used in their 
analysis (ie, across countries and industry sectors), the average asset beta for companies under 
price-cap regulation was 0.71, while it was only 0.32 for companies under rate-of-return 
regulation. 

In the context of the current analysis, however, the second type of risk is can be considered more 
important. This is the risk that is introduced by the actions of the regulator, rather than the 
regulatory framework; it received considerable attention in the UK after the first privatisations of 
network industries (see, for example, Bishop, Kay and Mayer 1995 and Helm 1995). Although 
this type of risk is more difficult to examine empirically, Robinson and Taylor (1998) present 
evidence suggesting that inconsistent regulatory interventions may indeed have led to higher 
required returns from the UK electricity distribution companies.  

Therefore, if clear changes in beta are observed that seem to be associated with new regulatory 
authorities taking office, or the existing regulators implementing explicit policy changes, this 
could be taken as a signal of an increase in risk due to regulatory uncertainty. 

2.3.3 Estimation of betas 
This sub-section reviews the details of estimating betas. Several commercial databases exist that 
regularly calculate beta values for companies, which in principle could be used in this analysis. 
However, such databases rarely hold consistent data for companies from different countries, or 
over long periods of time. Therefore, to ensure that all betas used in the analysis are comparable 
and estimated on consistent basis, OXERA has produced estimates for this analysis. 

Estimating beta coefficients is simple in theory—as shown above, beta is a regression coefficient 
of the returns on a stock on the returns on a market index, and is therefore easily obtainable from 
stock-market data. However, in practice, the statistical estimation of betas is subject to well-
documented difficulties. A thorough review of these issues is presented in Wright, Mason and 
Miles (2003).  

For the purposes of this example, two main choices need to be made for producing beta estimates 
for companies.  
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• The frequency of datain principle, returns measured over daily, weekly or monthly 
intervals can be used in the estimation, and, theoretically, all measurement intervals 
should result in the same beta estimate. In practice, however, the choice of estimation 
interval is a trade-off between two problems. Short-interval estimation introduces 
systematic biases for betas of highly traded and infrequently traded shares. In turn, when 
longer intervals are used, the number of data points in the time series is reduced, and 
betas have to be estimated over longer periods of time.  

• Proxy the market portfolioin many countries several stock-market indices exist that 
could be used as proxies for the market portfolio. In most cases the choice is between a 
market-wide index including the majority of publicly traded shares in the country’s stock 
market, and a large-company index which only includes the shares of the largest 
companies by market value. Although large-company indices may not always be a perfect 
proxy of the total market wealth, from a theoretical perspective using large-company 
indices should produce more accurate beta estimates. This is because these companies are 
often traded more frequently, and therefore are not affected by potential time lags in the 
price-adjustment process.28 

This study follows the recommendations from Wright, Mason and Miles (2003) and Alexander, 
Mayer and Weeds (1996), and calculates betas based on one year of daily return data, and using 
national large-company indices as proxies for the market portfolios. The data for estimating 
betas for this study is taken from the Thomson Financial Datastream database. The data used 
comprises total returns on companies and indices, which include dividend payments as well as 
capital gains. Betas are calculated based on the returns over each calendar year. Therefore, the 
annual time series for each company comprises annual beta estimates measured over non-
overlapping time periods. 

As detailed above, the asset rather than equity beta is the relevant parameter for comparison 
between companies. In order to calculate the asset beta, a measure is required for the company’s 
level of gearing. Datastream also holds accounting data collected on consistent basis, which 
allows comparable gearing estimates to be made for all firms in the sample. For the purposes of 
this study, gearing is measured on a book-value basis: 

 g = total debt/(total debt + book value of equity) 

The gearing is therefore measured at the financial year-end, which generally corresponds to the 
end of calendar year.29 To calculate the asset beta, the annual equity beta is adjusted using an 
average gearing over the financial year. 

A more detailed time series is produced for KPN, which comprises beta estimates at the end of 
each month. This is constructed by estimating the equity beta on the last trading day of each 
calendar month, based on the preceding 12 months’ data. For the asset beta adjustment, average 
gearing measured over the financial year is assigned to each month within that period. 

                                                 
28 Theoretically, the market portfolio in CAPM analysis refers to a portfolio of global wealth, and therefore a global share index 
should be used to proxy the market portfolio. However, significant evidence exists on ‘home bias’ in domestic equity holdings, 
whereby domestic investors mainly hold domestic assets. Therefore, it is common practice to use domestic market indices in beta 
estimation. 
29 All companies in this sample apart from BT have a December financial year-end. BT’s financial year ends on March 31st.  
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2.3.4 Estimation of the impact of regulation on risk 
Based on the theoretical analysis presented above, two types of impact could potentially be 
isolated from regulation when studying the behaviour of KPN beta over time:  

• whether there have been any permanent changes in the level of KPN beta. For example, 
the change in regulatory framework from rate-of-return regulation to RPI - X could be 
associated with an increase in beta;  

• impacts caused by inconsistent regulatory interventions by OPTA, which would increase 
the uncertainty about future regulatory outcomes.  

However, the two types of impact are to some extent linked, and cannot always be separated 
empirically.  

The last five years have been turbulent for the telecommunications sector. Therefore, in studying 
the impact of OPTA regulations on KPN’s beta, it is essential to control for the effect of other 
external influences. One way of doing this is to benchmark the changes in the KPN beta against 
the betas of other telecommunications companies operating under similar conditions. Market 
events are likely to have affected the majority of companies in a similar manner, and therefore 
the comparison is informative about the ‘average’ behaviour in the telecommunications sector. 
For this type of exercise, it is essential that the comparator companies are similar in terms of 
operations and operating environment. Apart from the specific industry events outlined above, 
betas of companies are affected by structural factors related to the markets in which they operate. 
These factors include ownership structure (government involvement), market competition, and 
structure of the industry. 

The obvious comparators for KPN would be the other large EU telecommunications incumbents. 
Although significant differences still exist between the national telecommunications markets 
within Europe, these markets do display similarities in terms of business conditions and 
macroeconomic influences. These companies also operate under increasingly harmonised 
European regulations. As well as the European firms, it is also helpful to undertake comparisons 
against US telecommunications firms. The regulatory approach in the USA has traditionally been 
different from that in Europe, and this type of comparison could therefore provide more useful 
information about the differences in regulatory risk. 

Table 2.4 lists the comparator companies used in the analysis, and reports the period of 
estimation and the national stock-market index that was used in calculating the beta for each 
company. Tables 2.5 and 2.6 report the estimated equity and asset betas for the companies. 
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Table 2.4: Sample description 

Name of company  Country Market index Period of estimation 

KPN Netherlands Amsterdam AEX 1996–2003 

BT UK FTSE 100 1995–2003 

France Telecom France CAC 40 1998–2003 

Deutsche Telecom Germany M-DAX  1997–2003 

Telefonica Spain Madrid SE  1995–2003 

TeliaSonera Sweden Affardsvärlden General 2001–2003 

AT&T USA Dow Jones Industrial Average 1995–2003 

ALLTEL Corp. USA Dow Jones Industrial Average 1995–2003 

BellSouth Corp. USA Dow Jones Industrial Average 1995–2003 

Note: Not all companies had sufficient data available for calculating betas for the full period from 1995 to 
2003. For those companies, the estimation is undertaken from the first day of stock-market listing. 
Source: All data for beta calculations is taken from Thomson Datastream.  

Table 2.5: Estimates of equity betas 

 BT DT TeliaS. Telefon. FT KPN ALLTEL AT&T BellS. 

1995 1.3 n/a n/a 1.1 n/a n/a 0.8 1.1 1.0 

1996 1.3 n/a n/a 1.1 n/a 0.9 1.1 0.9 1.3 

1997 1.1 0.9 n/a 1.2 n/a 0.8 0.7 0.8 1.0 

1998 0.7 1.1 n/a 1.3 0.9 0.8 0.5 0.8 0.4 

1999 1.2 1.3 n/a 1.4 0.9 1.7 0.7 0.9 0.7 

2000 1.8 1.3 n/a 1.8 2.2 2.5 0.7 0.9 0.5 

2001 1.8 1.2 1.1 1.5 1.9 1.9 0.6 1.0 0.4 

2002 1.2 1.8 1.3 1.5 2.1 0.8 0.9 1.1 1.2 

2003 1.3 1.4 1.2 1.4 1.1 0.6 1.0 0.7 1.1 

Average 
1998–2003 

1.32 1.36 1.22 1.48 1.52 1.37 0.73 0.91 0.71 

Source: Thomson Datastream and OXERA calculations. 
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Table 2.6: Estimates of asset betas 

 BT DT TeliaS. Telefon. FT KPN ALLTEL AT&T BellS. 

1996 1.27 n/a n/a 0.54 n/a 0.65 0.61 0.48 0.76 

1997 0.90 0.33 n/a 0.58 n/a 0.60 0.40 0.56 0.61 

1998 0.61 0.45 n/a 0.57 0.49 0.59 0.27 0.63 0.25 

1999 0.96 0.56 n/a 0.60 0.51 1.15 0.35 0.73 0.40 

2000 0.88 0.56 n/a 0.83 0.99 1.49 0.37 0.63 0.24 

2001 0.26 0.55 0.77 0.74 0.57 0.81 0.33 0.57 0.21 

2002 0.10 0.74 1.00 0.65 0.08 0.27 0.48 0.56 0.59 

2003 0.30 0.51 0.98 0.63 0.01 0.22 0.50 0.37 0.64 

Average 
1998–2003 

0.52 0.56 0.91 0.67 0.44 0.76 0.39 0.58 0.39 

Source: Thomson Datastream and OXERA calculations. 

Figure 2.10 depicts the companies’ asset betas over the period 1997–2003 in a graphical format, 
comparing the unweighted average asset betas of the European and US companies included in 
the sample. Although the two have converged more recently, the average beta of the US 
companies’ has been consistently below the European average, this is somewhat expected, given 
that regulation in the USA has traditionally been less high-powered than in Europe. 

Figure 2.10: Comparison of asset betas 
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Source: Thomson Datastream and OXERA calculations. 

A more interesting feature is presented in Figure 2.11, which compares the behaviour of KPN’s 
beta to that of other European fixed-line telecoms operators. The figure shows the average beta 
as well as the lowest and the highest betas of the other companies in the sample. The betas for 
the European companies display a ‘hump’ between 1998 and 2001, suggesting that some market-
wide influences were affecting the European fixed-line operators’ betas during this period. 
However, the behaviour of the KPN beta over this period is significantly more volatile; prior to 
2000, KPN was close to average, but the hump between 1998 and 2002 is significantly larger 
than the European average. Indeed, during the three years from 1999 to 2001, KPN had the 
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highest asset beta among the major European fixed-line operators. However, the distribution of 
betas has widened significantly since 1999. 

Figure 2.11: Asset beta of KPN relative to the European average 
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Source: Thomson Datastream and OXERA calculations. 

Figure 2.12 presents the evolution of KPN’s beta in more detail, based on a monthly series of 
one-year betas. Two observations can be made from the figure:  

• the indebtedness of KPN increased significantly between 1999 and 2002, reflected by the 
divergence in the equity and asset betas; and  

• the volatility in the beta appears to coincide within the period when the more stringent 
price cap was in operation.  

As explained below, several factors as well as regulation influenced the KPN beta over the price-
cap period. Therefore, more detailed analysis is required to establish the statistical properties of 
the time series, and to highlight other potential explanations to the beta volatility.  
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Figure 2.12: Behaviour of KPN asset beta and equity beta over time, 1996–2003 
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Source: Thomson Datastream and OXERA calculations. 

2.3.5 Discussion of the results 
The quantitative and qualitative results presented above provide clear evidence of a period of 
unusually high volatility for KPN during 1999 and 2002, which coincides with the price-cap 
period. In order to analyse the behaviour of the betas in more detail, it is useful to examine the 
changes in the time series by breaking the analysis down to: 

• sector- and market-wide influences; and 
• KPN-specific company events. 

If the main influence on the beta appears to have been sector-wide, the specific impact from 
regulation is likely to have been minor. 

To understand the behaviour of KPN’s beta more clearly, it is useful to look more closely at the 
actual returns over this period. Figure 2.13 plots the total return index for KPN, Amsterdam 
AEX, and a composite index for EU fixed-line telecommunications operators. Several market 
patterns that have influenced the KPN beta can be observed. 

• First, there appears to be a large sectoral influence in KPN’s performancethe KPN 
returns seem to have co-varied much more with the EU fixed-line telecommunications 
index than with the Amsterdam AEX index. The return index for KPN tracked the EU 
telecommunications index very closely up to the beginning of 2000. This suggests that 
sector-specific changes in volatility are likely to have had a large impact on KPN’s beta. 
The telecommunications market seems to have been affected by extreme price volatility 
between 1998 and 2002.  

• Second, although the sector index rose significantly, doubling in the six months from 
September 1999, the increase in KPN’s share price was considerably sharper, tripling 
over the same period.  

These observations suggest not only that the behaviour of KPN’s beta was affected by market 
factors influencing the whole telecommunications sector, but that KPN’s share price was also 
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affected by company-specific events. These events might include the impact of higher regulatory 
risk, although this has to be investigated further. 

Figure 2.13: Returns on KPN, Amsterdam AEX and EU fixed-line telecommunications 
indexes, January 1996–December 2003 
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Source: Thomson Datastream and OXERA calculations.  

As explained above, in order for the beta of an asset to change, one of two things has to happen: 
a change in the volatility of the returns of the asset relative to the market portfolio, or a change in 
the correlation between the returns on the asset and the market portfolio. Therefore, to 
breakdown the analysis further, it is useful to consider the behaviour of these two components 
separately. 

Figure 2.14 shows the return volatility for KPN and for the AEX index, calculated over two 
months of daily returns. The figure highlights a significant divergence in the volatility of the two 
series between March 1998 and September 2002—before and after this period the volatilities of 
the two series had been very similar, and relatively closely correlated. This suggests that the 
increase in the volatility of KPN’s returns relative to the returns on AEX had a major impact on 
KPN’s beta. 
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Figure 2.14: Volatility of KPN and AEX returns, March 1996–December 2003 

0.000

0.025

0.050

0.075

0.100

Mar-96 Oct-96 May-97 Dec-97 Jul-98 Feb-99 Sep-99 Apr-00 Nov-00 Jun-01 Jan-02 Aug-02 Mar-03 Oct-03

KPN volatility AEX volatility
 

Note: Volatility expressed as standard deviation of daily returns, calculated over two months. 
Source: Thomson Datastream and OXERA calculations. 

Figure 2.15 plots the behaviour of the correlation coefficient between the KPN and AEX returns 
over time. The coefficient is also measured over two months of daily data. As expected when 
measuring the correlation over short time-periods, the series appears fairly volatile. However, 
what is more significant is the lack of any consistent upward or downward trend over time—the 
two-month correlation has fluctuated steadily around the average of 0.6. This suggests that 
neither the sector- nor firm-specific influences present over this period have affected the way 
KPN’s returns are correlated with the AEX returns.  

Figure 2.15: Correlation coefficient for KPN and AEX returns,  
March 1996–December 2003 
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Note: Correlation coefficient measured over two months of daily returns. 
Source: Thomson Datastream and OXERA calculations. 
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The analysis presented in this section suggests that the changes in beta appear to have been 
driven by the changes in relative volatility reported above. Several explanations can be put 
forward for this, most of which have already been discussed above: 

• the boom and bust of Internet and telecoms companies on the stock markets, and the 
prevailing uncertainty about technology companies’ future prospects; 

• uncertainty about the value of third-generation mobile licences; 
• KPN’s high level of indebtedness, and uncertainty about financial viability; and 
• the newly established regulatory authority (OPTA in 1997), which might have caused 

uncertainty in the markets concerning regulatory outcomes.  

As noted, attempting to obtain evidence from betas measured over such a volatile period is 
difficult. This is especially so in telecommunications, which was one of the sectors most affected 
by the technology boom and bust. Therefore, it is not possible to establish in this study whether 
OPTA’s regulations have contributed to increasing the risk for investors investing in KPN. 
However, the evidence presented above is not inconsistent with such an impact having occurred. 

2.3.6 Conclusions on regulatory risk analysis 
The main results of the analysis of regulatory risk can be summarised as follows.  

• From a theoretical perspective, regulation is likely to have an impact on the regulated 
company’s cost of capital. Empirical evidence confirms that such a relationship exists. 

• Excluding the period 1998–2001, the beta of KPN has been close to the European 
average. This is consistent with the regulatory framework in the Netherlands not creating 
significantly higher regulatory risk compared with other European countries.  

• The telecommunications sector as a whole was affected by significant price volatility 
between 1998 and 2002, for a variety of reasons. During this period, the sectoral volatility 
was significantly higher than the overall market volatility.  

• The volatility of KPN’s share price was even higher than the sectoral average, suggesting 
that company-specific factors were also affecting its performance. The peak in volatility 
roughly coincides with the price-cap period between July 1999 and July 2002. The 
overall market volatility in the Netherlands, proxied by the AEX index, was significantly 
lower over the same period. This volatility difference has a direct impact on KPN’s beta.  

• The correlation between KPN returns and the returns on the AEX index does not display 
any clear trend between 1996 and 2003, suggesting that the changes in KPN’s beta over 
this period have mainly been driven by the increased volatility of KPN’s share price. 

• Because of the extreme market conditions affecting both determinants of KPN’s beta (ie, 
the correlation coefficient and the relative volatility), it is difficult to draw any inferences 
on the impact of regulation on risk based on qualitative analysis. The above results are 
not inconsistent with the proposition that regulation was one of the factors affecting the 
volatility. 
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2.4 Benefits of the price cap on local telephony 

2.4.1 The counterfactual 
Section A2.2 discusses, the framework of partial equilibrium analysis in the context of studying 
the impact of regulators and regulation on economic welfare. Within this framework, the welfare 
effects of moving from one market equilibrium to another can be approximated, based on 
simplifying assumptions and a stylised analysis of the market structure. This section presents an 
illustration of this methodology, estimating the welfare benefits of having OPTA as an enforcer 
of the price cap on KPN in fixed telephony. 

It is not straightforward to assess the counterfactual in terms of a likely market outcome in the 
absence of OPTA as a regulator enforcing the price cap. Various factors need to be taken into 
account. 

• Competitive pressures on KPN still appear to be relatively low in fixed telephony. In 
2002 KPN had a market share of 90% in local calls, and up to 80% in national calls, as 
shown in Table 2.3. Therefore, it could be argued that there is some potential for KPN to 
revert to monopolistic pricing in the absence of effective regulation, at least in the short 
term (it should be noted that according to information provided by OPTA, KPN’s market 
share is now somewhat lower). 

• However, over time, it could well be that competing firms—including cable and CPS 
providers—would gain substantial market share from KPN at a greater pace than they 
currently do (at the lower price level). 

• In addition, in the counterfactual situation, the NMa might step in and scrutinise KPN’s 
charges under the abuse-of-dominance provisions. It is not clear how effective such 
intervention would be, as discussed in section 4 (Part I). One complication is that, 
because of the cost structure of telecommunications, it is difficult to assess the true levels 
of marginal cost, and the value of the asset base, which fundamentally determine the 
‘competitive’ level of prices. This would make it more challenging for a less-informed 
and relatively reactive supervisor such as the NMa to observe anti-competitive pricing 
behaviour by KPN. 

However, despite these complications, some useful insights can be obtained by estimating the 
expected first-order effects of the absence of the price cap—ie, the static allocative and 
distributional effects of the increase in price to monopoly levels. 

2.4.2 Qualifying the welfare gains from regulation 
As described in section A2.2, a monopolist will seek to maximise its profits by restricting output 
below the competitive level. The welfare implications of a change from a competitive price level 
to the monopoly outcome are presented diagrammatically in Figure 2.16, which reproduces the 
familiar market representation in Appendix 2. 
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Figure 2.16: Impact of monopoly pricing on consumer welfare 

MR

MC
Margin

Current price

Monopolist’s profit-maximising price

Deadweight loss

Redistribution from consumers to the monopolist

Qm Qc

Pc

Pm

 

The shaded areas reflect the welfare effects that need to be estimated. The diagram also 
highlights the fact that KPN might already be earning a margin over the marginal cost (MC), 
either because the current market equilibrium is not necessarily the competitive outcome, or 
because the margin is such that it covers other common costs incurred by KPN. This initial 
current margin is important in determining the welfare impact of moving from the current level 
of prices to the profit-maximising level—the higher the initial margin, the closer the firm will 
already be to the profit-maximising outcome. 

The example developed here focuses on the markets for local and national long-distance calls. 
Because the calculation is based on several simplifying assumptions, it is not feasible to attempt 
to calculate an accurate point estimate for the change in economic welfare. Rather, a more useful 
approach is to consider different scenarios, based on assumptions about the fundamental market 
characteristics. This approach produces a more sensible range estimate, from which the more 
plausible scenarios may be identified based on a detailed analysis of the market structure. 

Flexibility is needed in two respects. 

• First, insufficient information is available to determine with certainty KPN’s current price 
elasticity. The price elasticity is affected by the level of potential competition in the 
market for fixed telephony. Even though KPN still has a high market share in local calls, 
it faces potential competition from cable and other operators. As a result, the demand 
curve for KPN—and therefore also its price elasticity—may be significantly different 
from the overall industry demand curve. This potential competition could effectively 
constrain KPN in its pricing behaviour when prices reach higher levels, and it becomes 
more profitable for the competitors to enter the market. 

This uncertainty about the level of potential competition is incorporated in the analysis by 
running scenarios for low and high assumptions of current price elasticity. Alternatively, 
this can be thought of as uncertainty about the effectiveness of regulation in the 
counterfactual outcome—ie, uncertainty about the ability of KPN to raise its price above 
the marginal cost, before a market investigation is triggered. 
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• The second source of uncertainty stems from difficulties in estimating KPN’s marginal 
cost, which determines the profit-maximising production level. As shown above, the 
profit-maximising price has a positive (negative) linear relationship with the marginal 
cost (price–cost margin)—the lower the margin initially, the more an unconstrained 
monopolist would increase the market price, other things being equal. However, 
estimates of KPN’s marginal cost of producing an additional minute of a local or national 
call are not readily available. Furthermore, even if the current marginal cost could be 
determined accurately, the changes in marginal cost at different levels of volume remain 
uncertain. Again, the uncertainty about marginal costs is incorporated into the analysis by 
including scenarios based on high and low costs. 

Figure 2.17 identifies four scenarios based on assumptions of a high or low potential for 
competition, measured in terms of price elasticity, and high or low initial price–cost margins. 
These four scenarios provide a practical framework for analysing the welfare benefits of OPTA 
regulating KPN in fixed telephony.  

Figure 2.17: Scenarios for the welfare analysis 
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2.4.3 Parameter estimation 
Data on current prices and call volumes in the Netherlands is readily available. The price data 
can be taken directly from the KPN price lists, while the call-volume data is available from the 
International Telecommunications Union (ITU) database. The data refers to 2001, these being 
the latest figures that were consistently available (and also a year in which the previous, more 
stringent, RPI – X cap was still in force). Table 2.7 shows the estimated parameter values used in 
the analysis, and provides a brief description of how the values were derived.  



|O|X|E|R|A|   

  51   

Table 2.7: Price and quantity values for the welfare analysis 

Parameter Parameter value Description  

Quantity Local calls 
20.2m minutes 
National calls 
7.4m minutes 

The quantity is measured as the total annual call traffic, measured in 
minutes of calls. The data is taken from the ITU database, which reports 
the total number of local and national call traffic in minutes within the 
Netherlands.1 However, as the calculation only refers to the behaviour of 
KPN as the market incumbent, the relevant quantity is the call traffic 
provided by KPN. This number is not explicitly available, but can be 
calculated based on estimates of KPN’s market share in 2001 (see Table 
2.3 above) 

Price Local calls 
2.2 eurocents per minute 
National calls 
3.3 eurocents per minute 

The price of a call varies according to the time of the day and day of the 
week the call is made. To calculate an average price in the market, the 
per-minute prices KPN charges at various times are weighted by the 
relative volume of each type of call. The relative volumes used in this 
calculation are based on the OPTA average caller profile 

Note: 1 The breakdown of local and national calls was only available in terms of number of calls, and only 
up to the year 1999. The local and national call volumes in minutes in 2001 used in the calculations are 
estimations based on the total volume of fixed-line minutes (local and national) in 2001. The total volume 
is allocated to local and national calls according to the estimated numbers of local and national calls in 
1999, and an average duration of calls based on the OPTA average caller profile. 
Source: ITU (2003), ‘World Telecommunications Indicators 2003’, ITU database; KPN company 
information; and OXERA calculations based on OPTA profiles. 

The price elasticity of calls has to be estimated by the use of a proxy, as no estimates of the price 
elasticity in the Netherlands are currently available. Estimating price elasticities is complicated, 
and normally requires a sophisticated econometric analysis, which is beyond the scope of this 
report. Nevertheless, several studies exist which have estimated the price elasticity of fixed-
telephony calls in other developed countries. By assuming that the demand conditions in the 
Netherlands are reasonably similar to those of other developed countries, these existing estimates 
can be used as proxies for KPN’s unobservable price elasticity. 

New Zealand Commerce Commission (2003) reviews a comprehensive list of studies reporting 
demand elasticities in telecommunications markets in various countries. Most of the evidence 
quoted in the study is from US, Canadian or Australian markets, but estimates are also presented 
for Belgium, Sweden and the UK. The paper shows that elasticities observed in other developed 
markets range from –0.04 to –0.11 for local calls, and from –0.10 to –1.55 for national calls. 
Although the quoted range for national calls is very wide, the majority of the estimates suggest 
that demand is inelastic (ie, elasticities below 1 in absolute terms). 

As discussed above, in deciding which estimate of elasticity should be used in the calculation, it 
is essential to distinguish between the industry-level elasticity that applies to all output in the 
market, and a firm-specific elasticity that only applies to the output of a single firm. Therefore, if 
the potential competition for KPN in this market is real, the price elasticity could be, in some 
cases significantly, above the estimated range of –0.04 to –0.11 (in absolute terms). 

A set of reasonable estimates to be used in the high and low scenarios in the analysis can be 
identified, based in the above evidence. These are reported in Table 2.8.  
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Table 2.8: Available estimates of price elasticities of demand for KPN fixed telephony 

 Price elasticity range 

Market segment  Low High 

Local calls –0.2 –0.7 

National long-distance calls –0.3 –1.0 

The last parameter required for the calculation is the marginal cost of KPN. Taking into account 
the difficulties described above, a higher-end estimate may be derived indirectly by observing 
the margins that are achieved by other regulated telecommunications companies, and assuming a 
similar price–cost margin on KPN’s calls. BT, for example, has achieved a return on sales on 
local calls of around 35%, and on national calls of around 30% (BT 2003). This estimate reflects 
the long-run marginal cost, which covers all costs, including the investment in the network. 
Based on this, a high scenario estimate of KPN’s marginal cost is calculated based on a price–
cost margin of 30%. 

In the short run, however, the marginal cost of routing a call through an existing network is 
likely to be significantly lower. Therefore, to reflect the fact that, in the short-run, a monopolist 
may maximise profits based on the short-run rather than long-run marginal cost, a lower estimate 
of marginal cost is required. A simple estimate of this can be obtained from the interconnection 
tariffs that KPN charges for access to its network. Although these prices are not designed to 
cover all of KPN’s costs, this can be used as the lower boundary estimate. Based on the 
information reviewed above, this would correspond to price–cost margin of around 70%.  

In summary, the high and low scenarios in the calculations are based on price–cost margins of 
30% and 70%, respectively. 

2.4.4 Impact of monopolisation on market prices 
The results of the calculations are reported in Tables 2.9 and 2.10. The former reports the 
estimated price and quantity reactions for the four scenarios in the market for local telephony, 
while the latter reports the same information for the national calls markets. The percentage 
changes in price compared with the current level are reported in brackets.  

The modelling predicts significant price increases for the local calls market. Even under the 
lowest scenario (1) prices would increase by up to 36%. The highest scenario (4) would result in 
a tripling of prices, and a corresponding halving of annual call volumes. For the national calls, 
the current elasticities are somewhat higher—as a result, the estimated price increases are 
slightly more moderate. The estimated price increases under the highest and lowest scenarios 
would be 15% and 152%, respectively.  
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Table 2.9: Price and quantity impact in the local telephony market 

 Current Scenario 1 
(low) 

Scenario 2 
(medium–low) 

Scenario 3 
(medium–high) 

Scenario 4 
(high) 

Price (€) 0.022 0.030 0.035 0.070 0.075 

Increase in price (%)  36 56 215 235 

Quantity  
(million minutes) 

20,223 15,066 12,235 11,527 10,718 

Decrease in quantity 
(%) 

 –26 –40 –43 –47 

Source: OXERA. 

Table 2.10: Price and quantity impact in the national telephony market 

 Current Scenario 1 
(low) 

Scenario 2 
(medium–low) 

Scenario 3 
(medium–high) 

Scenario 4 
(high) 

Price (€) 0.033 0.038 0.044 0.076 0.082 

Increase in price (%)  15 35 132 152 

Quantity  
(million minutes) 

7,373 6,267 4,792 4,461 4,018 

Decrease in quantity 
(%) 

 –15 –35 –40 –46 

Source: OXERA. 

2.4.5 Estimated annual welfare gains from preventing monopolisation 
Table 2.11 reports the estimated annual welfare impact associated with each of the four 
scenarios. Both the deadweight welfare loss and the redistributed consumer surplus are shown in 
the table. 

As shown, the welfare loss is mainly driven by the price elasticity; Scenarios 3 and 4, which use 
a low estimate for elasticity, suggest significantly larger welfare losses than Scenarios 1 and 2. 
Controlling for the impact of elasticity, the impact of the initial price–cost margins seems 
relatively minor. Based on the four scenarios, and assuming constant marginal costs, the annual 
welfare gain from preventing monopoly pricing in the fixed-telephony market could range 
between €24m and €333m. In addition to the deadweight welfare loss, the redistribution impact 
means that, in the absence of price regulation, the monopolist firm could capture a further 
€153m–€762m of consumer surplus in the form of higher profits (unless the NMa stepped in 
effectively). 
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Table 2.11: Total annual welfare gain from the KPN price cap  
in the fixed-telephony market (€m) 

 Scenario 1 
(low) 

Scenario 2 
(medium–low) 

Scenario 3 
(medium–high) 

Scenario 4 
(high) 

Deadweight loss prevented    

Local  21 50 209 249 

National 3 15 63 83 

Total 24 65 271 333 

Redistribution of surplus prevented    

Local  122 154 553 562 

National 31 55 193 200 

Total 153 209 745 762 

2.4.6 Sensitivity to increased competition 
The overall conclusion from the above results appears to be that if the price elasticity in the 
market is at a low level, preventing monopolisation will carry significant monetary benefits in 
terms of protected consumer welfare. Figure 2.18 provides a graphical illustration of this 
intuitive result, plotting the welfare loss from monopolisation as a function of price elasticity in 
the initial market equilibrium. The figure highlights the exponential nature of the relationship. 
Price elasticities at levels below –0.4 (in absolute terms) provide opportunities for significant 
price increases in this market. 

This result is indeed economically intuitive. As long as the monopolist’s market power to restrict 
supply and increase price is limited by competition, or other means, the benefits of introducing 
regulators to achieve this aim will be minor. However, if there is no potential competition in the 
market—reflected in low levels of elasticity (in absolute terms)—price regulation can convey 
significant benefits to economic welfare. 

Figure 2.18: Annual deadweight welfare gains from price controls in fixed telephony  
at different levels of KPN price elasticity (€m) where? 
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2.5 Conclusion 

The analyses in this section are included for illustrative purposes, with the objective to show how 
the framework and the various tools described can be used in practice for CBA. The following 
lessons can be drawn. 

• Section 2.1 shows, at a relatively high level, how the total direct costs of OPTA can be 
identified, and how firms’ compliance costs can be estimated using a specifically 
designed questionnaire. Section 2.2 illustrates how some indicative conclusions on the 
effects of OPTA’s intervention can be derived by looking at a range of market indicators. 

• Section 2.3 shows how effects of regulation on regulatory risk can be measured in the 
form of company betas. 

• Section 2.4 demonstrates how a relatively straightforward partial equilibrium analysis can 
be performed to assess the order of magnitude of the benefits from controlling prices of 
the local telephony incumbent, and how this magnitude depends on the degree of 
competition faced by the incumbent. 

Some tentative conclusions on some of the costs and benefits of OPTA can be drawn from the 
above analyses. The direct administrative cost of OPTA is around €18m per year. Compliance 
costs to firms are in the order of €60m–€70m per year according to a detailed MEA study, and 
around €50m according to the OXERA survey. OPTA intervention appears to have had 
beneficial effects on competition and prices in the market for fixed telephony. 

The benefits of the price cap are difficult to measure, and depend on the elasticity of demand 
faced by KPN, on which there is no available information. However, one of the estimated 
scenarios (Scenario 3) suggests that the price cap may have generated an allocative benefit to 
society of around €270m per year and a distributional benefit (from producer to consumers) in 
the order of €750m a year. It would therefore be extremely useful to undertake a detailed study 
into the current price elasticities that KPN faces, as this will be highly informative on the need 
for price-cap regulation. 
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Appendix 1: Market Indicators for Cost–Benefit Analysis 

The framework developed in the previous sections indicates that the costs and benefits of 
regulators will often depend on the specific characteristics of the market in question. This 
appendix gives an overview of how the CBA can identify and classify these market 
characteristics, and, ultimately, form a judgement as to their implications. 

The appendix is structured as follows: 

• section A1.1 gives some general background on firm behaviour; 
• section A1.2 gives an overview of market structure indicators that can be assessed to 

determine the likelihood of competition problems related to monopoly and market 
power—this is of relevance for the assessment of costs and benefits of the NMa and of 
sector regulators in privatised/deregulated markets; 

• section A1.3 lists market characteristics that influence the likelihood of collusive and 
cartel behaviour in markets—this is of particular relevance for the assessment of costs 
and benefits of the NMa; and 

• section A1.4 gives an overview of market failures and risks (other than those related to 
monopoly) that need to be assessed to determine whether markets can be expected to 
function properly. This is of relevance for the assessment of costs and benefits of sector 
regulators—in particular financial services regulators—that address market failures other 
than monopoly and anti-competitive behaviour. 

A1.1 Firm behaviour 

Economic analysis usually relies on an underlying assumption of rational behaviour. Firms are 
expected to act to maximise their profits, and individuals to act to maximise benefits to 
themselves. Both, it is assumed, will make choices rationally to achieve these objectives. For 
market regulation, this is arguably not an unreasonable working assumption as far as firm 
behaviour is concerned: most firms have obligations to their shareholders to maximise profits, 
and cannot be expected to act as beneficiaries to other parties or consumers (except where this is 
in their own interest). This working assumption is crucial to economists’ understanding of how 
markets work. 

In order to maximise profits, firms will attempt to minimise their costs, increase their volume of 
sales, and increase their prices. They will face a trade-off between volume of sales and prices in 
that if they increase prices, they are likely to experience a reduction in demand. They may also 
face a trade-off between volume of sales and costs in that if they increase the volume of sales, 
prices are likely to be lower, but their average unit costs may fall. The decisions that firms face 
in practice are, of course, much more complex, encompassing choice of product quality, range of 
products, geographical area served, bundling of products, research, marketing, and organisation 
of the firm. These decisions take account of the reaction of other firms that compete for the same 
customers or inputs, of suppliers, and of legal or regulatory restrictions. There are some 
illuminating results that emerge from the economic analysis of firm behaviour, although an 
exploration of this complexity is beyond the scope of this report. 

The following points are important to CBA. 

• Production technologies with strong economies of scale (unit costs of production that fall 
with rising volumes) allow large-scale producers to out-compete small-scale producers, 
and over time, lead to an increasing scale of production and a declining number of 
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producers, such that, in the extreme, a single producer may satisfy all demand. 
Economies of scale can be a result of high fixed costs of production, research and 
development costs, or heavy reliance by consumers on advertising to access products. 

• Incumbent firms may be able to deter new firms from entering a market by a variety of 
means, including the threat to lower prices, tying in customers to their products, taking 
ownership of new entrants, investing heavily in advertising, or tying up supply of inputs 
or access to production facilities. 

• A group of companies may be able to reach mutual agreement on aspects of their 
behaviour where they have a common interest, and, in some circumstances, their interest 
may be to prevent the entry of new firms into the market, to raise prices and restrict sales, 
reduce research costs, or to prevent the release of product information to consumers. 

• Markets characterised by asymmetric information between suppliers and buyers may not 
function at all, even if such markets are fully competitive. 

A1.2 Indicators of competitive structure of markets 

Table A1.1 lists a number of key indicators of the competitive structure of markets. Focusing on 
structural market characteristics is an effective means of identifying prima facie whether a 
particular market is likely to give rise to competition concerns. This is of particular relevance for 
the assessment of positive and negative market impacts, which are important cost and benefit 
categories as identified in Table 3.1. Also, data on structural market characteristics is usually 
more readily available than that on market behaviour or performance, thereby making the 
assessment more practical. The table also discusses the relevance of each indicator, and provides 
some tentative criteria for rating them. 

If a more detailed analysis of the market is required—for example, to quantify the positive and 
negative market impacts of a regulatory decision more precisely—the tools that are commonly 
applied in competition investigations should be used: 

• market definition (the SSNIP test, small but significant non-transitory increase in price); 
and 

• the assessment of market power or the degree of effective competition in the relevant 
market. 

An explanation of these tools is beyond the scope of this report, although they have been 
extensively documented elsewhere (see, for example, Bishop and Walker 2002). It is worth 
noting here that telecommunications regulation under the new EU Electronic Communications 
Directives has indeed moved towards the use of market definition and market power criteria that 
are established in competition law. 
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Table A1.1: Indicators of the competitive structure of the market 

Indicator Relevance Economic characteristics Rating criteria (‘high’ is problematic; ‘low’ not 
problematic) 

Market concentration High concentration likely to 
indicate market in which 
competition concerns 
(market power or lack of 
effective competition) may 
arise 

Can be measured through market share of largest 
player or through the HHI1  

‘High’—if largest firm has more than  
40–50% of the market; or HHI >1,800 
‘Medium’—if largest firm has more than 25%; or HHI 
>1,000 
‘Low’—if HHI <1,0002 

Number of small players in the market may also be 
informative 

Entry barriers High entry barriers likely to 
indicate market in which 
competition concerns 
(market power or lack of 
effective competition) may 
arise 

More qualitative indicator, but can be informed by 
quantitative evidence such as actual number of 
entrants. Distinction is often made between absolute 
and strategic barriers.3 Regulatory barriers may also 
be of relevance 
Some of the indicators below are also of relevance to 
assessment of entry barriers (economies of 
scale/network effects, vertical integration and 
switching costs) 

Essentially, qualitative assessment of whether barriers 
are ‘high’, ‘medium’ or ‘low’ 
‘High’—eg, if little or no actual entry in the past few 
years, high economies of scale or network effects, and 
high switching costs. ‘Low’—eg, if many firms have 
entered and exited the market in the past few years, 
economies of scale are limited, and switching costs are 
low 

Notes: 1 The HHI is the sum of the squares of each firm’s market share. For example, in a market with five firms that each have a share of the 20%, the HHI 
would be 400 + 400 + 400 + 400 + 400 = 2,000. The HHI ranges between 0 (very large number of very small firms) and 10,000 (one firm with 100%). 2 These 
thresholds are to some extent subjective, but are consistent with thresholds commonly used in competition law. Thus, the 40–50% market share roughly 
corresponds to the threshold often used for findings of dominance, while the 25% corresponds to the threshold commonly used to assess whether a practice 
has an ‘appreciable effect’ on competition. See OFT (1999), Section 2. The HHI values are the same as those used in the US Horizontal Merger Guidelines to 
denote, respectively, highly concentrated markets (>1,800), moderately concentrated markets (1,000–1,800) and unconcentrated markets (<1,000). See US 
Department of Justice and Federal Trade Commission (1992). 3 See also the OFT’s guidance on entry barriers described in OFT (1999), Section 5.  
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Table A1.1: Indicators of the competitive structure of the market (cont’d) 

Indicator Relevance Economic characteristics Rating criteria (‘high’ is problematic; ‘low’ not 
problematic) 

Economies of 
scale/network effects 

Strong economies of scale 
or network effects may give 
rise to naturally 
concentrated markets 

Economies of scale on the supply side arise when 
fixed costs are important and firms with higher output 
can achieve lower unit costs. In the extreme, only one 
firm can efficiently supply the market (natural 
monopoly) 
Network effects on the demand side arise if the 
attractiveness of a service to a user strongly depends 
(positively) on the number of other users.4 These may 
also give rise to concentrated or monopolistic markets 
(through ‘tipping effects’) 

Essentially, qualitative assessment of whether scale or 
network effects are ‘high’, ‘medium’ or ‘low’, but 
quantitative indicators can be informative 
In principle, scale effects can be quantified by relating 
the minimum efficient scale (MES) to total market size. 
This depends on data availability. If the MES is so high 
as to leave room in the market for only a few firms, scale 
effects are rated as high 
The strength of network effects can be assessed by 
analysing the degree of tipping in the past or in similar 
markets elsewhere 

Vertical integration Upstream or downstream 
integration may give rise to, 
or exacerbate, competition 
concerns 

Vertical integration in the value chain, whether 
upstream or downstream, may affect competition. It 
may constitute a barrier to entry for non-integrated 
firms, or it may facilitate leveraging of market power 
from one part of the chain to another 

Essentially, qualitative assessment of whether structural 
problems due to vertical integration are ‘high’, ‘medium’ 
or ‘low’, but quantitative indicators can be informative 
One indicator is the proportion of firms in the market that 
are vertically integrated 
However, whether this actually affects firms’ behaviour 
also needs to be assessed. For example, if some 
providers in the market are vertically integrated, but are 
organised in separate units and deal with independent 
players, the impact of vertical integration on the 
competitive structure of the market might be rated 
‘medium’5 

Notes: 4 For example, the greater the number of consumers using a certain telephone network, the more that network is likely to attract other market 
participants. See Ten Kate and Niels (2003). 5 For example, large financial services firms, such as investment banks, are often active in many different 
markets (eg, brokerage, fund management, corporate finance, and debt/equity issuing), but their different businesses can sometimes function quite separately 
or at arm’s length in practice (see OXERA, 2003a, section 2). 
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Table A1.1: Indicators of the competitive structure of the market (cont’d) 

Indicator Relevance Economic characteristics Rating criteria (‘high’ is problematic; ‘low’ not 
problematic) 

Countervailing buyer or 
supplier power 

Strong (large, sophisticated, 
well-informed) buyers or 
suppliers in the chain may 
mitigate competition 
concerns 

Depends mainly on degree of market concentration or 
size of players upstream or downstream, and on 
frequency of transactions6 
Buyer power is likely to be rated differently, depending 
on whether B2B or B2C markets are involved. 
Business customers in the former are likely to have 
greater buyer power. There may also be a difference 
in power between small and large business customers 
Buyer power may also be influenced by asymmetric 
information (see the market failure indicators in 
section A1.4)7 

First, assess market concentration upstream and 
downstream, using the same quantitative indicators as 
above. Then undertake qualitative assessment of other 
factors: B2B versus B2C, ability to discriminate between 
large and small customers; frequency of transactions; 
asymmetric information 

Switching costs High switching costs may 
give rise to, or exacerbate, 
competition concerns 

Potential switching costs to be assessed include 
transaction, search, contractual and learning costs.8 
Actual switching levels also provide insight 

The significance of switching costs and the degree of 
actual switching can, in principle, be quantified; in 
practice, assessment is more likely to be qualitative 
‘High’—eg, in markets where product 
offerings/characteristics are non-transparent and 
consumers hardly ever switch 
‘Low’—eg, if product offerings are reasonably 
transparent, consumers are well informed and switching 
occurs regularly 

Notes: 6 If transactions between buyer and seller occur frequently, the buyer is more likely to be able to exercise buyer power than if transactions are one-off 
or infrequent. 7 When there are considerable information asymmetries between sellers and buyers, even larger buyers may not be able to exercise their 
bargaining power effectively. 8 A useful categorisation of switching costs is provided in OFT (2003).  
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Table A1.1: Indicators of the competitive structure of the market (cont’d) 

Indicator Relevance Economic characteristics Rating criteria (‘high’ is problematic; ‘low’ not 
problematic) 

Geographic scope Some markets may be 
international in nature, 
which means that market 
structure is more likely to be 
competitive 

Depends on degree to which: market participants 
have cross-border operations; Dutch consumers use 
providers located abroad (demand substitution); Dutch 
suppliers compete with foreign suppliers for Dutch or 
foreign consumers; and foreign providers can easily 
enter Dutch market (supply-side substitution)9 

Largely qualitative assessment of degree of international 
competition (strong competition gives ‘low’ rating; weak 
competition gives ‘high’ rating) 
‘Low’ (not problematic)—eg, in a market where there is a 
high number of overseas providers or where customers 
regularly put their business out for tender to global 
providers 
‘High’ (problematic)—eg, if competition is between 
domestic firms only (including subsidiaries of foreign 
firms that have set up business in the UK) 

Notes: 9 Supply-side substitution is a more immediate form of international competition. In contrast, foreign firms can also enter the Dutch market by setting up 
a subsidiary, but this does not necessarily make the geographical scope of the market international. 
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A1.3 Market characteristics facilitating collusion and cartel behaviour 

In principle, explicit collusion between competitors can occur in any market. However, some 
markets lend themselves more to collusion—whether explicit or tacit—than others because of their 
characteristics. Identifying these markets is of particular relevance for the CBA of the NMa, as 
discussed in section 4. 

Economic theory, particularly the theory of oligopoly, cannot predict whether a certain oligopolistic 
market structure will lead to a perfectly competitive or perfectly collusive outcome, or (most likely) 
somewhere in between. However, oligopoly theory does provide important insights into the nature 
of collusion (or lack of effective competition). It is possible to identify a range of criteria that 
should be assessed when analysing the existence of collusion. Admittedly, they are not all clear-cut 
criteria, and some can be interpreted in different ways. Each individual case will, therefore, have to 
be analysed on its own merits. 

The criteria can be classified as supply-side and demand-side. Furthermore, some criteria are 
market-structural and some are behavioural in nature. Many are related to the detection and 
punishment of ‘cheaters’ in the cartel—ie, companies that deviate from the collusive outcome. 
However, other criteria relate to the process of agreeing what the joint-profit-maximising price is in 
the first place. While most oligopoly models take this price as given, agreement on it is often not 
straightforward. 

The criteria that are normally used to assess market power—as identified in Table A1.1 above—are 
also relevant for determining the likelihood of collusion, but are not considered here.30 

• Number of firms—as a general rule, tacit collusion is more likely in ‘tight’ oligopolies with 
few firms. As shown by the Cournot model, as the number of firms increases, the impact of 
any individual firm on rivals’ reactions and on overall market price decreases, and the 
competitive outcome is approached.31 Also, the more firms there are, the higher the 
probability that one of them is a cheater, or an ambitious competitor pursuing an 
independent, aggressive pricing policy. Finally, the more firms there are, the more difficult it 
will be to agree on a common, joint-profit-maximising price. 

However, theory gives no guidance on the exact number of firms (it can be hundreds of 
firms in some dynamic models, as shown above). The rule-of-thumb used in the US 
Horizontal Merger Guidelines—see Table A1.1—is that markets with up to five or six more 
or less equally sized firms are most likely to raise concerns about tacit collusion. 

• Size distribution of companies—tacit collusion is normally easier between companies with 
similar market shares. If market shares at any given level of output vary, agreement on the 
common profit-maximising price is difficult (see Scherer and Ross 1990, pp. 238–44). 

                                                 
30 Basically, if the indicators in Table A1.1 point to structural competition problems, collusion in these markets is also more likely. 
31 In the Cournot model with standard assumptions, the price–cost margin in equilibrium is ( )

εnP
MCP 1

=
− , where P is the market 

price; MC is the level of marginal cost; n is the number of firms; and ε is the elasticity of overall market demand. This lies between 
the outcomes of the perfect competition and monopoly models. In perfect competition, price equals marginal cost, thus, 
( ) 0=

−
P
MCP . In monopoly, marginal revenue equals marginal cost, leading to the following outcome: ( )

ε
1

=
−
P
MCP . 
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Tacit collusion is also difficult in market structures with a few large firms and a ‘fringe’ of 
small competitors. Fringe firms tend to follow the leaders’ prices as long as they can 
produce at full capacity, but once demand falls they are likely to initiate price cuts, and if the 
fringe is sufficiently large, the leaders may be forced to abandon the collusive outcome. 

• Market shares over time—an analysis of past market shares is also relevant. Stable market 
shares indicate a possibility of tacit collusion (eg, via market sharing). Fluctuating, or 
shifting, market shares, on the other hand, could be signs of competitive behaviour. 

• Homogeneous or differentiated products—in homogeneous product markets, competition 
focuses on price alone, and collusion, therefore, also has to focus only on price. The shrimp 
market is an example. In differentiated product markets, on the other hand, competition 
takes place along multiple dimensions, and agreements are more difficult to reach. Industry 
standardisation agreements that limit product differentiation, and may therefore enhance the 
scope for collusion, should be examined carefully. 

• Transparency of prices and output—as shown in oligopoly theory, rapid detection of 
cheating rivals is essential for sustained collusion. This is only possible if there is 
transparent information on each rival’s prices and output. From this perspective, 
publications of prices, pre-announcements of price changes, and similar communications, 
are suspicious as they may facilitate tacit collusion. Secret price cutting for certain 
customers is the most common form of cheating. Therefore, industry attempts to ban such 
practices should be scrutinised.32 

• Structure of costs—theory suggests that industries with high fixed costs and low marginal 
costs are particularly susceptible to pricing-discipline breakdowns in times of downturns in 
demand (see Scherer and Ross 1990, pp. 287–90). Firms with high fixed costs are more 
inclined to reduce prices down to marginal cost once production falls below total capacity. 
On the other hand, recognition of this situation may in fact induce firms towards the 
collusive outcome, as shown by the pervasive collusion in some high fixed-cost industries, 
such as steel and cement. 

• Cost differences—if firms have different marginal cost functions, their individual price 
preferences will differ at any given output level (see Scherer and Ross 1990, pp. 238–44). 
This makes agreeing on a common profit-maximising price more difficult. Specifically, 
firms with higher costs will want a higher price. 

• Technological development and growth of demand—for each of the oligopolists, benefits of 
competing instead of colluding are usually higher in markets with a strong growth in 
demand and rapid technological change:  

                                                 
32 Price transparency can work both ways. Lack of price transparency may make it more difficult for consumers to switch between 
providers. This has been a concern in recently liberalised markets such as telephony and energy supply. In fact, some regulators have 
promoted greater price transparency in these markets to assist consumers in choosing a provider, for example, through websites 
where different companies publish their prices. The danger of this approach is that it may become a vehicle for tacit collusion. 
Likewise, secret price-cutting, especially if done in a discriminatory and non-transparent manner, is often scrutinised by competition 
authorities for possible exclusionary effects on competitors, but it is an ideal vehicle for preventing tacit collusion. 
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– as with product differentiation, competition takes place along dimensions other than 
price—in this case technology or product innovation—and agreeing on a joint-profit-
maximising outcome is therefore more difficult;  

– sitting back and enjoying high profits may increase the likelihood of new competitors 
coming in with innovative products;  

– because of uncertainty over future market conditions, competitors in innovative 
markets may wish to compete fiercely and gain market share now, in order to have a 
strong starting position in the next market phase. 

On the other hand, declining markets with no technological change, especially in 
combination with high fixed costs (see above), may also be prone to collusion if the burden 
of fierce competition in these markets is high (although, again, incentives to cheat are also 
higher). 

• Lumpiness and infrequency of orders—tacit collusion is unlikely when customer orders are 
large, infrequent and irregular. This is because the gains from cheating are greater when the 
order at stake is large, relative to total sales. 

• Structural links and multi-market interaction—if companies are part of the same holding, or 
have shareholdings in each other, competition between them may be dampened. The more 
interesting case is when two companies have a joint venture in one market (or country) 
while competing head to head in another market (or country). The structural link in the 
former market may lead to a dampening of competition in the latter. 

More generally, oligopoly theory suggests that tacit collusion may be more likely if 
companies face each other head to head in multiple markets. In these cases there is 
interaction between what happens in one market and what happens in another, in addition to 
the interaction between present and future periods of time. The construction industry in the 
Netherlands is an example. 

• Past and current behaviour—past and current behaviour can give important indications 
about joint dominance. For example, if an industry has been found guilty of explicit 
collusion in the past, and all the structural factors that existed at the time remain in place, the 
companies involved might try tacit collusion instead. Furthermore, every industry has its 
particular ‘social scene’, which can range from a situation in which the firms have cosy 
relationships and regularly meet at trade associations and the like, to one of extreme 
hostility. 

Past and current behaviour also includes pricing and marketing strategies that may function 
as signals of intention to rivals. An example is the use of ‘meeting competition’ and ‘most-
favoured customer’ clauses in contracts with customers. While these appear to benefit 
customers directly, they actually function as signals to rivals that their price decreases will 
be fully met, or that price decreases are very costly. This may facilitate tacit collusion, as has 
been found in several industries (see, for example, Scherer and Ross 1990,  
pp. 212–13). 

The analysis of past and current behaviour should, of course, also cover the other criteria 
identified above—for example, whether pricing has been transparent, or innovative activity 
has been prevailing.  
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A1.4 Indicators of risks and market failures 

Table A1.2 describes a range of indicators of risks and market failures—other than market power—
that are of relevance for the cost–benefit framework.33 Some of these indicators are specific to the 
financial services industry, but others are also of relevance to other markets—this is indicated in the 
table. Table A1.2 also indicates whether a competition authority is likely to address the market 
failure in question, which is of relevance to the counterfactual analysis (see section 4.5). 

From an economics perspective, risks per se are not necessarily a cause for concern. The presence 
of a certain risk only justifies regulatory intervention if it is accompanied by a market failure. In 
theory, many risks can be appropriately accounted for in decision-making and pricing processes. 
However, this requires consumers to be well informed. Asymmetric information between suppliers 
and consumers makes it difficult for the market mechanism to incorporate risk factors. Market 
failures, such as externalities and public goods, also make it difficult for risk to be priced 
appropriately. Regulation is warranted where markets fail to deal with risks, and it is therefore the 
combined existence of risks and market failures that matters. 

                                                 
33 Monopoly or market power is also a form of market failure. 
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Table A1.2: Indicators of risks and market failures that may give rise to the need for sector regulation 

Indicator Markets where 
it may be of 
particular 
concern 

Economic characteristics Rating criteria (‘high’ is problematic; ‘low’ is 
not problematic) 

Does the competition authority 
deal with it? 

Operational risk Financial 
services 

Markets where customers are at 
significant risk of losing their funds from 
any operational failures of providers. 
Operational risk ranges from 
unintentional human errors to intentional 
or fraudulent misappropriation of 
customer funds. It also covers 
counterparty risk in trading markets 

Essentially, qualitative assessment of whether 
operational risks are ‘high’, ‘medium’ or ‘low’ 
Quantitative indicators can be informative, 
including number of past actual failures or 
complaints; actual costs in past instances of 
failures (ie, amount of losses and which market 
participants bore those losses); and expenditure on 
prevention/insurance. These need to be related to 
total market/customer size (ie, size and frequency 
of transactions) 
Also depends on associated market failures—in 
particular, asymmetric information (can risk be 
priced?) 

No 

Financial/default risk Financial 
services 

Markets where the default of providers 
exposes customers to the risk of 
significant financial losses 

Essentially, qualitative assessment of whether 
financial/default risks are ‘high’, ‘medium’ or ‘low’ 
Quantitative indicators can be informative, 
including number of past actual defaults; actual 
costs in past instances (eg, amount of funds lost by 
consumers or compensation received by 
consumers); and expenditure on 
prevention/insurance. These need to be related to 
total market/customer size (ie, size and frequency 
of transactions) 
Also depends on associated market failures, in 
particular asymmetric information (can risk be 
priced?) 

No 
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Table A1.2: Indicators of risks and market failures that may give rise to the need for sector regulation (cont’d) 

Indicator Markets where 
it may be of 
particular 
concern 

Economic characteristics Rating criteria (‘high’ is problematic; ‘low’ is 
not problematic) 

Does the competition authority 
deal with it? 

Systemic risk Financial 
services 

Markets characterised by ‘contagion’ 
effects, where the failure of one provider 
triggers further failures and potentially 
destabilises the financial system (an 
extreme form of negative externality—
see below) 

Likely to be a very small probability of a very large 
detriment  
Essentially qualitative assessment of whether 
systemic risks (in both probability and size) are 
‘high’, ‘medium’ or ‘low’ 
Informed by quantitative indicators, such as level 
and riskiness of own positions, and qualitative 
indicators such as the nature of the business, the 
structure of assets and liabilities, and degree of 
links between firms in the industry (particularly with 
respect to financial positions) 

No 

Negative externalities Financial 
services, 
telecoms, 
transport, 
healthcare 

This is a market failure whereby an action 
by one player affects the actions of other 
players, without the first player taking this 
effect into account. For example, an act 
in bad faith or a failure by one provider 
may affect consumer confidence in the 
market as a whole 
In financial services, in the extreme, 
negative externalities give rise to 
systemic risk (see above) 

Similar to systemic risk; but qualitative evidence 
such as consumer confidence can also be relevant 
Rating also depends on total value of any potential 
detriment (eg, detriment of systemic risk in 
financial services or loss of life in transport or 
healthcare) 

No 

Asymmetric 
information:  
non-transparent 
product offerings 

Financial 
services, 
telecoms, 
transport, 
healthcare and 
utilities 

Markets where product offerings are non-
transparent or very diverse, and 
consumers are not very sophisticated or 
informed 
This is more likely to occur in final 
consumer markets as opposed to B2B 
markets. There may also be differences 
between large and small customers 

Essentially, qualitative assessment 
‘High’—eg, if number and variation of products 
offered is high, and consumers are relatively 
unsophisticated 
‘Low’—eg, if consumers are well-informed and 
transact on a regular basis (even if product 
variation is high) 
 

Possibly through prevention of 
strategic behaviour that has  
anti-competitive effects (eg, 
excessive product differentiation) 

 



|O|X|E|R|A|   

  68   

Table A1.2: Indicators of risks and market failures that may give rise to the need for sector regulation (cont’d)  

Indicator Markets where 
it may be of 
particular 
concern 

Economic characteristics Rating criteria (‘high’ is problematic; ‘low’ is 
not problematic) 

Does the competition authority 
deal with it? 

Asymmetric 
information:  
non-transparent 
quality or 
performance of 
product or providers 

Financial 
services and  
utilities 

This is different from the above 
asymmetric information problem, and 
may arise even where customers are 
more sophisticated 
Such asymmetric information may 
exacerbate the incentive misalignment 
between providers and customers, and 
may, in the extreme case, prevent the 
market from functioning1 

Essentially, qualitative assessment 
Depends on specific market characteristics 
‘High’—eg, if product performance/quality is 
difficult to distinguish from other factors that affect 
the service received by consumers (ie, other 
factors, such as market conditions, can be ‘blamed’ 
for bad performance) 

No 

Public goods  A good or service where, once provided, 
consumers cannot be excluded from 
consuming it. This may prevent providers 
from charging for the good, and hence it 
may not be provided at all 

Essentially qualitative assessment 
‘High’—for example, if public good characteristic is 
so strong that government intervention is required  
‘Medium’—for example, if public good problem can 
be solved by industry itself 
‘Low’—if there are limited public good 
characteristics in the market 

No 

Note: 1 The classic example of this type of market failure is the market for lemons (used cars). Because consumers cannot distinguish between high-quality 
cars and lemons, they are only prepared to pay an average price that is below the true price of the high-quality cars. As a result, sellers will withdraw their 
high-quality cars from the market, leaving only lemons. See Akerlof (1970). 
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Appendix 2: Quantitative Techniques for Cost–Benefit Analysis 

This appendix gives an overview of a range of quantitative techniques that may be used when 
applying the cost–benefit framework. This overview is not exhaustive, given that economists 
have developed myriad statistical, econometric and modelling techniques to perform empirical 
analysis. A brief description of some of these techniques is provided, with relevant examples and 
literature references where appropriate. These fall into four broad categories: 

• indicator and event analysis (section A2.1); 
• market modelling (section A2.2); 
• benchmarking analysis (section A2.3); 
• survey-based analysis (section A2.4) 

A2.1 Indicator and event analysis 

In practice, the benefits of sectoral regulation and regulators can be measured by looking at the 
performance of regulated companies. There are several approaches that can be taken to examine 
performance; however, in order to draw inferences on the impact of the regulators on company 
performance in all cases, it will be necessary to link the companies’ performance back to 
regulatory actions. 

The general approach would be to examine the historical (financial, cost and quality) 
performance of the companies and markets in the regulated industry during various periods. For 
example, the following could be examined to assess the performance of utility companies: 

• trends in prices; 
• real unit operating expenditure (RUOE) trends over time; 
• real unit capital expenditure (RUCE) trends over time; 
• trends in quality-of-service indicators; 
• trends in returns and profitability; 
• trends in asset condition, security of supply, etc;  
• total factor productivity (TFP) growth.  

The next step would be to relate these trends in performance to different regulatory conditions. 
The periods examined would be based on the relevant regulatory cycle and key regulatory 
decisions. This would provide some indication of the impact of the relevant regulator. 

A2.1.1 Regression analysis and Chow tests 
As explained above, econometric analysis can be used to relate regulators’ decisions or 
approaches to the performance of the regulated companies. The use of econometric modelling 
allows the examination of cost improvements to take into account changes in exogenous factors 
and economies of scale. 

Statistical tests (such as a Chow test) on the structural break in the trends, which test whether 
dummy variables on regulatory decisions are statistically significant, could be undertaken to 
examine whether a regulatory decision, such as improved cost-reduction incentives, resulted in a 
significant improvement or, indeed, deterioration in companies’ efficiency, or whether the 
regulator has had minimal impact on the progress of the industry. For example, the following 
model could be used:  

Costit = a + b1 × scaleit + b2 × qualityit + b3 × time trend + D × b4 × time-trend + uit 
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Where:  

• Costit (or price) represents the cost of company i in year t;  
• scalei represents the output of company i in year t;  
• qualityi represents a quality indicator of company i in year t;  
• time trend simply denotes the year of the observation;  
• D is a dummy variable which takes the value 0 before the regulatory decision and 1 

thereafter;  
• a and b1 to b4 represent coefficients to be estimated;  
• uit is the residual term.  

The test to determine whether a regulatory decision has had a significant impact on the trend in a 
company’s costs, given the company’s output and quality levels, is achieved by testing whether 
D is significantly different from 0. This model could be estimated using pooled ordinary least 
squares or a panel data analysis approach. 

Similar analysis could be conducted to evaluate the impact of regulation on financial services 
performance. In this context, formal event studies are often used. Suppose a regulation were 
designed to reduce mis-selling of specific investment products in the market. The success of that 
regulation could be measured by comparing, for example, the number of complaints in relation 
to the products before and after the regulation was implemented (ie, the event date). The event-
study approach could also be used to assess the effectiveness of regulation at the level of 
individual regulated firms—eg, a supervisory visit or an enforcement action could be treated as 
the event around which to measure the firm’s performance improvements. In principle, and 
subject to data availability, the approach could also be used to evaluate more high-level impacts 
of regulation. For example, where there is concern that a regulation has increased the price of 
investment products in the market, measurement could focus on changes in prices, returns, or 
spreads of the products. Such event-study approaches are commonly adopted in the academic 
literature. 

Event-study analysis is a particularly powerful tool for ex post analysis, where specific 
regulatory actions are treated as the event around which to measure improvements. There may 
also be merits in using event-study evidence for ex ante assessments, particularly if the proposed 
new regulation is similar in impact and nature to an earlier regulation for which historical data is 
available. 

Malmquist indices, based on data envelopment analysis (DEA), can offer a more comprehensive 
picture of efficiency and productivity changes over time. The use of Malmquist indices allows 
for the estimation of productivity growth, taking into account changes in various inputs, outputs 
and exogenous factors, including changes in the quality of service of the industry. This approach 
differs from econometric modelling in that it allows multiple inputs to be considered. Malmquist 
indices also allow the decomposition of overall productivity improvement into productivity 
growth that applies to the industry as a whole, and productivity gains that are required from 
inefficient companies, in order to achieve ‘best practice’. This is described in further detail in 
section A2.3. 

A2.2 Modelling market impacts 

A2.2.1 Partial equilibrium analysis 
Economic theory describing the likely behaviour of an unregulated monopolist is well 
established. The monopoly market outcome in its most simple form is presented in Figure A2.1 
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below. In essence, a firm operating in a monopoly position faces a downward-sloping demand 
curve, and will seek to maximise its profits by restricting output. In a perfectly competitive 
market (or a monopolistic market that is regulated), a market equilibrium results where price is 
equal (close) to the marginal cost (MC). In Figure A2.1, this corresponds to the equilibrium 
outcome where volume Qc is supplied to the market at price Pc (for simplicity, marginal costs are 
assumed constant here). Triangle PPcB depicts the consumer surplus at the competitive level—
consumer surplus arises because the infra-marginal consumers would have been willing to pay 
more for the good, but are permitted to purchase it at a market price.  

In turn, a monopolist will produce at a level where its profits are maximised—ie, where the 
marginal revenue is equal to marginal cost. Therefore, the monopolist firm will restrict its supply 
to the market to the level of Qm, and the resulting new market equilibrium occurs where price 
reaches the level Pm. Moving from the competitive market equilibrium to the profit-maximising 
level has important welfare consequences. Essentially, at the profit-maximising price, the 
consumer surplus has been reduced from the large triangle PPcB to the small triangle PPmA. This 
is due to two effects: 

• deadweight loss—the surplus represented by the triangle ADB is not captured by 
anybody under the monopolist outcome; this represents a deadweight welfare loss to the 
society; 

• income distribution effect—the surplus represented by rectangle PmPcDA, which, under 
the competitive equilibrium, accrues to the consumers, represents extra profits to the 
monopolist firm’s shareholders in a monopolistic outcome. This effect is a transfer from 
the consumers to the monopolist; one side of the market is made better off and the other 
is made worse off, but total surplus does not change. Economists therefore often consider 
this redistribution as welfare-neutral. However, monopoly rents may be used in 
unproductive ways (eg, lobbying) and hence produce detriment to the economy as a 
whole. In addition, policy makers may attach greater weight to consumer surplus than 
producer surplus, in which case the redistribution is also no longer neutral. 

Figure A2.1: Impact of monopoly pricing on consumer welfare 
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The above framework can be used to quantify the welfare effects of moving between different 
market equilibriums. In terms of regulation, this provides for a direct measure of the monetary 
gain from establishing a tighter regulatory framework, forcing the market price closer to 



|O|X|E|R|A|   

  72   

marginal cost. The following derives the necessary equations for calculating welfare changes in a 
market where the demand curve can be assumed to be approximately linear.  

The linear demand curve can be formulated mathematically as: 

P = A + BQ 

Where A>0 and B<0. This relationship can be estimated empirically in a real market situation, if 
a point on the demand curve (eg, the current volume and current price level) and the slope of the 
curve (ie, B) are known. Current market prices and quantities are often relatively easy to 
observe. The slope of the demand curve can be inferred from an estimate of the price elasticity of 
demand at the current market prices:  
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where P0 and Q0 are the price and quantity at current market prices, and ε0 is the elasticity at 
current market price. The above result uses the fact that ∆P/∆Q = B. Because the demand curve 
is assumed to be linear, this is sufficient for approximating the whole demand schedule.  

These calculations provide the basic input for comparing the distribution of economic welfare 
associated with different price–quantity combinations. A monopolist will set its price and 
quantity as follows: 

Pm = (MC+A)/2, and Qm = (MC-A)/2B. 

Having estimated the two market equilibriums, the differences in the economic welfare between 
these two outcomes can be calculated. As described above, this amounts to estimating the area of 
the shaded triangle representing the deadweight loss in Figure A2.1, and the shaded rectangle 
representing the redistribution from consumers to producers. These can be calculated as follows: 

Deadweight loss effect = 0.5*(Pm-Pc)*(Qc-Qm) 

Income distribution effect = Qm * (Pm-Pc) 

As the above calculations show, the slope of the demand curve plays a crucial role in 
determining the behaviour of the monopolist. Put another way, the elasticity of product market 
demand governs the ability of the monopolist to increase profits by restricting output.  

A2.2.2 Partial equilibrium monopoly outcome with efficiency gains 
The above example highlights the impact of a monopoly in its most simple form. An alternative 
framework has been suggested by Williamson (1968), which recognises the potential for a 
positive welfare gain arising from monopolisation, due to increases in production efficiency. The 
Williamson model was initially developed as an example of welfare effects of mergers, but is 
also applicable here. 
According to this model, monopolisation has three main consequences. As with the simple 
model described above, monopolisation will result in higher prices due to the firm exercising its 
market power, leading to a deadweight loss to society and redistribution of surplus from 
consumers to the monopolist firm’s shareholders. However, the model also recognises that 
efficiency gains could be achieved through cost savings in a monopoly situation, thus conferring 
a benefit to the society. Therefore, a trade-off is established between costs and benefits of 
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monopolisation, where the end result is a function of the market structure. This model captures 
the essence of many practices other than hardcore price fixing that are often addressed under 
competition law, and that can have positive efficiency effects as well as the ability to harm 
competition. 
This model is illustrated in Figure A2.2 below. The diagram shows the change in marginal cost 
between the pre- and post-monopolisation outcomes, reflecting the assumption that after 
monopolisation the firm is able to produce at a lower cost. Therefore, apart from the deadweight 
loss and distribution effects that were described above, a production efficiency effect can be 
identified. In the diagram, this is represented by the rectangle PcCED. The production efficiency 
gains are additional profits to the monopolist firm, but they also represent a welfare gain to the 
society. The overall welfare effect therefore depends of the size of the production efficiency 
effect compared with the deadweight loss. 

Figure A2.2: Monopoly outcome with efficiency gains 
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Based in the Williamson model, both a reduction in allocative efficiency (deadweight welfare 
loss) and a gain in productive efficiency (cost savings) can be expected if regulation is not being 
effectively enforced. Williamson argues that only a small cost saving is required to produce a net 
social gain. However, Deprano and Nugent (1969) have shown that, if the firms already have 
some market power within the regulated market, price is initially above Pc and a far larger cost 
saving would be required to counteract the deadweight loss. Ultimately the dominant result will 
depend on characteristics of the market under consideration. 

A2.2.3 A practical application of partial equilibrium modelling for CBA—local-loop 
unbundling in New Zealand 
In 2003, the New Zealand Commerce Commission asked OXERA to undertake a CBA of 
different types of unbundling of the local telecommunications network (Commerce Commission 
2003, Appendix 2 and OXERA 2003c). The different types of unbundling considered included, 
among others: 

• full unbundling, which would allow for an entrant to provide both data and voice services 
over the local loop; and 
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• line sharing, which is also know as shared access, and refers to an entrant providing data 
services over the high-frequency portion of the copper loop, while the incumbent 
continues to supply voice services.34 

Potential gains of local loop unbundling to consumers are reflected in a choice of services from 
more operators at lower prices. In economic terms, these can be proxied by measuring the 
welfare gains to consumers, which take two forms: 

• price effects that arise for existing subscribers as a result of the regulatory options. This is 
the distribution effect (ie, a transfer of surplus from providers to consumers); and  

• expansion of the market through lower prices and increased availability of services in 
areas where the exchange was not previously upgraded. All subscribers benefiting from 
the increased availability of services do not gain a price benefit (as they did not 
previously pay the higher price), but they do gain an increase in their consumer surplus 
by receiving services they did not previously have. This take-up effect is the difference 
between their willingness to pay and the amount they actually paid for their broadband 
services. It is the reverse of the deadweight loss. 

Together, these increase consumer surplus. Figure A2.3 illustrates these two benefits in a simple 
framework. P0 is the price in the counterfactual (ie, with no regulatory intervention); P* is a 
representative (lower) price, following regulation. Q0 is the number of subscribers in the 
counterfactual (ie, with no regulatory intervention); Q* represents the (increased) number of 
subscribers following intervention. 

Figure A2.3: Benefits to consumers of local-loop unbundling 
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The benefits to consumers in the different scenarios were modelled by assessing the feasibility 
and likelihood of new entry, analysing the number of subscribers for the different services, how 
likely retail prices are to change following entry, and what would happen in the absence of new 
entry. 

The starting point for most scenarios was the number of technically upgradeable lines, as an 
indication of the potential size of the market, which depends on factors such as the distance from 
the exchange, transport technology, existence of sub-loops and interference. 

                                                 
34 Other types included bitstream access and unbundling of, and interconnection to, the fixed Public Data Network (PDN). 
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The entry decision was modelled on the basis of the net present value of the relevant costs and 
revenues of the new entrant. The revenues are a product of the expected prices multiplied by the 
estimated number of new subscribers. The costs are a combination of one-off set-up costs for the 
new entrant, one-off subscriber connection costs (incurred as subscribers join), and monthly per-
subscriber fees. 

The results of the scenarios were subsequently compared with the counterfactual scenario of no 
unbundling of the local loop, in order to measure the incremental benefits of local-loop 
unbundling. 

A2.2.4 Unilateral effects modelling 
A merger between two companies by definition reduces the number of firms active in the 
relevant market, and thus results in an increase in market concentration. This structural change 
raises potential competitive concerns. Most oligopoly models predict that any reduction in the 
number of firms leads to an increase in price. In markets with differentiated products, this 
increase is larger the more similarity there is between the products of the two merging 
companies. By eliminating the competitive constraint that currently exists between two 
companies, the merger may weaken to a significant degree the strength of the overall competitive 
constraints acting on one or both of the two parties. The prices charged by the merged entity may 
increase relative to their pre-merger level. This competitive effect is known as the unilateral 
effect of the merger.  

Unilateral effects can be assessed in practice by estimating a demand system. This relies on data 
availability. Over the past ten years, weekly or monthly transactional data have become available 
at the individual store level for consumer products. Data is available for sales of each brand, and 
for sales of each stock-keeping unit (SKU). These datasets (consisting of prices and quantities) 
can be used to estimate a demand model. The approach that has increasingly been used in a 
number of academic studies and competition investigations builds on the Nearly Ideal Demand 
System (NIDS), developed by Deaton and Muellbauer (1980), and estimates the demand model 
in three stages:  

• the top level corresponds with overall demand for the product (eg, beer);  
• the middle level corresponds with the different segments of the product (eg, premium 

beer, light beer, and popular beer);  
• the bottom level refers to competition among brands in a given segment.35  

The three different levels of the demand system are estimated, and by combining the estimates 
from each level, the overall own- and cross-price elasticities for each brand can be determined. 
The likely effects of a merger can then be assessed (simulated) by looking at the price-
constraining effects (indicated by the own- and cross-price elasticities) of the merging product 
and analysing whether the removal of these constraints would lead to an increase in prices for 
consumers.36  

A2.2.5 Measuring the pass-through of cost changes 
Regulators’ decisions and interventions are often targeted at companies, rather than consumers, 
implying that consumers may only be affected indirectly. In assessing the effects of regulators’ 
                                                 
35 For a formal description of such an analysis, see Hausman, Leonard and Zona (1994) or Hausman and Leonard (1997). An 
alternative approach is to use a multinomial logit model of demand—see Werden and Froeb (1996).  
36 Mergers often occur at wholesale or production level—ie, one or two stages upstream from the retailers, whose data on price 
and quantity is used to estimate elasticities. The relationship between retail demand elasticities and the effects of mergers at 
wholesale or producer level may require particular attention. See, for example, Hosken et al (2002). 
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decisions and interventions on end-consumers, it is often necessary to assess the degree to which 
companies’ cost savings or increases in costs as a result of regulation are passed on to 
consumers. For example, a detection of a cartel between two production companies will only 
benefit consumers if the lower prices after the formation of the cartel are passed on to consumers 
by the retailers. Similarly, increases in costs (eg, compliance costs) as a result of extra regulation 
in an industry will affect consumers according to the degree to which these costs are passed on to 
them. 

The standard textbook monopoly model provides some useful insights into the mechanisms that 
determine cost pass-through. Such a model is depicted in Figure A2.4. The monopolist faces a 
linear, downward-sloping demand curve, D. The monopolist maximises profits by setting a price 
Pm where marginal cost (MC) equals marginal revenue (MR).37 

Figure A2.4: Cost pass-through by a monopolist 
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Assuming that the monopolist realises a cost saving whereby the MC curve moves down by 
∆MC, how much of this cost saving is passed on to consumers via a reduction in price Pm (by 
∆Pm)? The answer to this question is: exactly one half. 

The reason is that the marginal revenue curve is always twice as steep as the demand curve.38 In 
Figure A2.4, consider that the cost decrease leads to the new monopoly output Qm + ∆Qm. To 
obtain the corresponding price, move up to the intersect with the demand curve, which is at price  
Pm – ∆Pm. Any change in marginal cost will lead to a change in monopoly price by half as much. 

                                                 
37 In Figure A2.4, marginal cost does not change with output. Changing this assumption would not affect the conclusions drawn 
below. 
38 Technically, if the demand curve is defined as P = a – bQ, total revenue is PQ = aQ – bQ2, and marginal revenue becomes  
P = a – 2bQ. Hence, the demand curve has slope b while the MR curve has slope 2b. 
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This result holds true for any cost increase as well as for cost decreases. If the demand curve is 
convex instead of linear—ie, it starts steep to the left and becomes flatter moving to the right—
the pass-through ratio is greater than 0.5. If the demand curve is concave—it starts flat to the left 
and becomes steeper moving to the right—the pass-through ratio is less than 0.5. However, such 
concave demand curves are less likely to occur in reality.  

This means that even monopolists will pass half of their cost savings on to consumers in the form 
of reduced prices. Or, to put it the other way around, if they face a cost increase, they will only 
pass on one-half of that increase to consumers. This contradicts the common (mis)perception that 
monopolists never pass on any cost savings to consumers, or that they always load cost increases 
on to their consumers. 

Another implication is that the pass-through ratio of 0.5 is completely independent of, first, the 
size of the cost saving (∆MC), and second, the slope of the demand curve—ie, it does not matter 
whether this curve is very steep (suggesting inelastic demand) or whether it is rather flat 
(suggesting more elastic demand).  

In oligopoly, where a limited number of firms compete in the market, the analysis of cost pass-
through becomes more complicated, and providing a detailed description of this analysis is 
beyond the scope of this report. However, the results of this analysis are almost as 
straightforward, and as counterintuitive, as those of the monopoly case. They can be summarised 
as follows.39 

• First, if there are N number of oligopolists in the market, and one of them realises cost 
savings, the market price reduces by a fraction 1/(N+1) of that cost saving. This holds 
true regardless of whether the firm that saves cost has a large or small market share.40 

• Second, if a cost saving—whether realised by one, by several, or by all firms in the 
market—is expressed as an average cost saving across all firms, the market price reduces 
by a fraction N/(N + 1) of that average cost saving.41 

This latter result can be compared with that of monopoly. Indeed, in monopoly, N equals 1, so 
the pass-through ratio is again 0.5. For two firms (duopoly) it is two-thirds, etc. If the number of 
competitors becomes very large, the pass-through ratio comes close to 1—ie, all cost changes are 
passed on in full to prices. This is similar to the outcome in perfect competition where all 
industry-wide changes in costs are immediately reflected in the market price. 

Again, it follows that the pass-through ratio depends neither on the size of the cost change nor on 
the market elasticity. Also, it does not matter whether cost savings are realised by a firm with a 
small or large market share (this only matters for the absolute amount of average cost saving 
across the market, but not for the pass-through ratio). 

A2.2.6 CGE modelling 
Economic analysis is commonly divided between macroeconomics, which looks at the 
aggregated effects of economic shocks, and microeconomics, in which the interaction between 

                                                 
39 These results are based on the standard Cournot oligopoly model and linear demand. However, the main conclusions remain 
valid even if some of the assumptions are varied. 
40 Technically, in the Cournot equilibrium, price P equals (a + c1 + c2 + … + cN)/(1 + N), where c1 denotes the marginal cost of 
firm 1, etc. The ratio of a change in P with respect to a change in any of these individual cost levels is therefore 1/(1 + N). 
41 Again, if the demand curve is convex rather than linear, the pass-through ratio is slightly higher, and if the demand curve is 
concave, it is slightly lower. 
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participants in the markets is the main focus. Computable general equilibrium (CGE) modelling 
combines these disciplines to create and solve a set of equations, thereby illuminating the link 
between public policy choices and their economic and social effects.42 

A CGE model is a set of often-complex equations describing the economic interaction between 
households, producers, the government of a particular country, and the rest of the world. It 
describes the market transactions between the two primary sets of participants in the economy: 
households and firms. Households supply labour and capital to firms, while receiving payment 
from them in the form of wages and capital income. Households also purchase goods and 
services from firms, which, in return, receive payment. The market transaction between 
households and firms is driven by the desire of households to maximise utility and of firms to 
maximise profits. Effectively, a CGE model constitutes a system of simultaneous equations, 
which link changes in prices and quantities via vectors of elasticities and multipliers.  

CGE models are often based on ‘input–output’ data, which splits the economy into sectors, and 
creates input–output matrices of product flows from producers to consumers, showing how much 
a particular sector consumes of the output of any other sector. What emerges is effectively a map 
of supply and consumption in the economy. 

CGE models are very versatile and can be used for analysis of a range of policy issues, such as 
the effect of tax rules imposed on industries and the effect of import quotas on domestic industry. 
In the context of a CBA, they can be used to assess the effects of policies and regulation in one 
sector on other sectors, and on the economy as a whole. For example, a reduction in electricity 
prices over time is likely to have an impact on energy-intensive industries and therefore on the 
economy overall.  

A common approach often used to model the impact of regulation and competition policy on the 
whole economy is to make changes to structural parameters in the model, often to the parameters 
in the price and wage equation. For example, the price equation may contain parameters that 
indicate the mark-up for different sectors, the degree to which prices respond to changes in the 
level of capacity utilisation, or the speed with which prices respond to cost and demand shocks.43 
By changing these parameters, the effect of competition policy on the economy can be 
simulated. A disadvantage of this approach is that competition policy may not only affect factors 
such as mark-ups and price equations, but also the general behaviour of market participants, and 
may therefore also affect other structural elements in the model. 

An alternative approach is to model rigidities and anticompetitive behaviour in the market in the 
form of a regulation wedge, similar to the way tax wedges are modelled.44 This assumes that 
cartels and anticompetitive behaviour impose a cost on households, and affects the supply of 
labour and capital. From a modelling perspective, the only difference between a tax and 
regulation wedge is that a regulation wedge does not result in revenues for the government, only 
in a cost to households. The effects of competition policy can be simulated by assessing the 
impact of reductions in the regulation wedge on the economy.45  

                                                 
42 For a more technical description of CGE models, see: Robinson (1989), pp. 885–947.  
43 For an overview of such models applied to the Netherlands, see Haffner and Van Bergeijk, (1997).  
44 See Browning (1994). The tax wedge for labour is the difference between workers’ take-home pay and what it costs to employ 
them and consists of income tax and the social-security contributions of employees and employers.  
45 For an illustration, see Bergeijk et al (1996). 
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A2.3 Benchmarking through data envelopment analysis 

DEA is a specific technique that can be used to assess the efficiency of public organisations and 
private companies. It is based on the assumption that if a given producer, A, is capable of 
producing Y(A) units of output with X(A) inputs, other producers should also be able to produce 
at least the same level of output using the same level of inputs and controlling for differences in 
the characteristics of the operating environment that are outside the companies’ control. To 
provide additional comparisons, DEA also assumes that combinations of two or more companies 
can be pooled to form a composite company with inputs and outputs that are the result of 
interpolation between the input and output sets of the ‘pooled’ companies; this is usually referred 
to as a ‘virtual company’. DEA uses linear programming techniques to find the ‘best’ virtual 
company for each real one. If the virtual company is better than the original, either because it 
achieves more output with the same input, or the same output with less input, the original 
company is judged to be inefficient. DEA selects the efficient observations and constructs a 
frontier from them, ignoring those observations that turn out to be inefficient. This can be 
illustrated figuratively for the single-input, single-output case, as Figure A2.5 demonstrates. 

Figure A2.5: Graphical example of DEA—input minimisation 
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The line segment connecting companies C and D shows the possible virtual output that can be 
produced, at a given cost level, from these two companies. Since the segment CD lies below the 
segments BE or BD, a combination of C and D will create the most output for a given level of 
costs. This line is called the ‘efficiency frontier’ and defines the maximum combinations of 
output that can be produced for a given level of costs. 

Since company A lies above the cost frontier, it is judged to be inefficient. Its efficiency is given 
by a measure of how far it is from this frontier—ie, from virtual company, V, formed from 
company D and company C. The efficiency of company A is then calculated by finding the cost 
level that company V would need in order to be able to produce as many outputs as company B. 
This is calculated by looking at the line from O on the X axis, to V. The efficiency of company 
A is OV/OA. The figure also shows that companies B, C, D and F are efficient since they lie on 
the efficiency frontier. 

The figurative method is useful in this simple two-dimensional example, but not in higher 
dimensions. The normal method for evaluating the efficiency of company B is by using a linear 
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programming formulation of DEA. Analysing the efficiency of n producers is then a set of n 
linear programming problems.  

There are several advantages of DEA analysis, including the following:  

• it is non-parametric in that companies are compared without assuming a functional form 
for a cost or production function;  

• it permits comparisons between companies for non-economic variables, such as 
performance and quality indicators.  

Assume that the frontier shifts from BCDEF to B’C’D’E’F’ (with DEA, the frontier does not 
have to shift parallel to itself)—see Figure A2.6—and A moves to A’. 

Figure A2.6: Graphical example of DEA over time 
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A’s improvement can be calculated using Malmquist indices, which break the improvement down 
into a catch-up effect (ie, how much A has caught up with the industry best practice over the 
period) and a frontier shift (ie, how much the frontier, specific to A, has moved). For more detail 
on these techniques see Thanassoulis (2001). 

A2.4 Survey-based analysis 

A2.4.1 Market surveys 
Quantitative information can be obtained from surveys carried out among firms and consumers. 
For example, a survey can be undertaken among regulated companies to obtain evidence on their 
compliance costs or on their potential behavioural responses to new policy proposals (which may 
result in higher costs and could therefore potentially be quantified in monetary terms). Surveys 
among consumers are useful for obtaining evidence on how they value the impact of policies—
for instance, how they value certain types of consumer protection or on the extent to which they 
consider different products to be in competition with each other (eg, when assessing market 
power). 

A2.4.2 Conjoint analysis 
Conjoint analysis is a more sophisticated type of survey that can be used to inform CBA 
analyses. 
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• Valuations and willingness to pay—conjoint analysis can be used to estimate individuals’ 
and companies’ valuations of, or willingness to pay for, certain product features or goods 
for which a market price does not exist. For example, it can be used to assess the value 
attributed to certain types of consumer protection. The benefits can then be compared 
with the costs of the policy concerned.  

• Elasticities—a conjoint analysis can also be used to estimate demand-price elasticities, 
which can in turn be used to quantify welfare effects of, for example, mergers and cartels.  

A conjoint analysis uses stated-preference surveys and enables respondents’ choices to be 
analysed in a way that reveals the weight that they attribute to the various factors that underlie 
their decisions. The advantage of conjoint analysis surveys is that it is simple for respondents to 
undertake, and that the different choices can be designed in such a way that it corresponds 
closely to real-life decision-making.  

An example of a practical application of conjoint analysis is recent research on the regulation of 
taxies undertaken by OXERA for the OFT.46 The conjoint analysis was used to estimate the 
valuation that consumers attribute to different aspects of taxi services. Respondents were asked 
to make choices between alternatives in the various scenarios that had been developed. An 
example in which respondents had to choose between hailing a hackney carriage on the street or 
going to a taxi rank is provided in Table A2.1. By examining the attributes of each choice—(a) 
hail, and (b) go to taxi rank—the consumer makes a selection based on the option that gives the 
greatest overall expected utility.47 Respondents were asked to choose between (a) and (b) for a 
number of scenarios with different attributes (ie, longer wait time and lower fares, different types 
of car etc). By systematically choosing between (a) and (b), the respondents are implicitly stating 
their valuations of each attribute presented to them.  

Table A2.1: Example of stated-preference question 

Hail Go to taxi rank 

Walk time to suitable place 2 minutes Walk time to rank 3 minutes 

Fare £6 Fare £5 

Waiting time 1 minute Waiting time at rank 1 minute 

Car type saloon Car type saloon 

The information gathered enabled a probabilistic model to be developed.48 This model identified 
the relative importance of each factor included in the list of choices offered in determining 
respondents’ choices. In this example, these are walking time, waiting time, vehicle type and 
fare. The basis model was then expanded to enable different segmentations to be analysed, 
thereby allowing for different tastes and preferences. The market segmentations tested were, for 
example, age, income, time of day the taxi was caught, and car ownership. The results produced 

                                                 
46 This example is based on a conjoint analysis commissioned from OXERA for a CBA of different types of taxi regulation 
undertaken by the OFT (see OFT 2004). 
47 ‘Utility’ refers to the satisfaction or pleasure that a consumer derives from the consumption of the service.  
48 Technically, the model was based on the multi-nominal logit, which enabled a utility function to be defined for each option. 
The utility function for each option, as outlined in Table A2.1, is specified as: 

BCMBPCWalkWaitFareU 32110 γγγδβαα ++++++=   
where: Fare is the cost of the journey; Wait is the amount of waiting time in minutes; Walk is the amount of walking time to the 
rank in minutes; PC is ‘people carrier’; MB is ‘Mercedes Benz’; and BC is ‘black cab’. Relative values are obtained for attributes 
by taking the ratio of the marginal utilities with respect to the ‘quality of service’ attribute and the relevant fare coefficient. 
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valuations for waiting time, walking time, quality measures including driver quality, vehicle type 
and cleanliness, as well as respondents’ valuations of punctuality. 

The results relating to driver and vehicle quality indicated that consumer welfare may not be 
increased by regulatory measures that seek to raise quality standards above minimum levels. The 
analysis also showed that what is important (measured by what respondents would be prepared 
to pay) is not that higher quality is always valued, but that quality does not fall below certain 
standards. This finding underpinned the OFT’s conclusion that it is important for regulation to 
offer consumers necessary protection from dangerous drivers and unroadworthy vehicles, but 
that it is not always necessary to adopt the highest standards, as these impose unnecessary 
burdens on operators without providing commensurate benefits to consumers. 

Conjoint analysis could be used in a similar way to assess the usefulness of consumer protection 
in the financial services industry and other utility markets. Imposing rules on the providers of 
these services will result in certain costs that are likely to be passed on to consumers. Such 
policies are only beneficial if consumers’ valuations of the additional consumer protection 
exceed the costs of the policy concerned.  
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Appendix 3: Questionnaire—compliance-kosten 

Inleiding 

Dank voor uw deelname aan deze enquête. 

Indien u vragen heeft over deze questionnaire kunt u contact opnemen met Reinder van Dijk  
(tel. + 44 1865 253069) of Gunnar Niels (tel. + 44 1865 253029) van OXERA. 

Wij verzoeken u vriendelijk de ingevulde questionnaire uiterlijk 20 augustus te sturen naar 
Reinder van Dijk, per email (reinder_van_dijk @oxera.co.uk), per fax (+ 44 1865 251172), of 
per post: 

OXERA 
Blue Boar Court 
Alfred Street 
Oxford OX1 4EH 
OXERA zal de ingevulde questionnaires vertrouwelijk behandelen en niet delen met het 
Ministerie van Economische Zaken, of andere partijen. In de studie voor het Ministerie zal alleen 
op sector-niveau over de kosten van het naleven van marktregulering (compliance costs) worden 
gerapporteerd. Dit betekent dat de informatie van de verschillende bedrijven geaggregeerd zal 
worden en niet zal kunnen worden herleid tot individuele bedrijven. Indien gewenst, zijn wij 
bereid een geheimhoudingsverklaring te ondertekenen. 

Het is niet noodzakelijk om antwoorden te geven met dezelfde precisie als voor een 
accountantscontrole of een belastingopgave is vereist. Hoewel we het uiteraard op prijs stellen 
dat de antwoorden zo accuraat mogelijk zijn, vereist deze questionnaire antwoorden die ongeveer 
juist zijn. Met andere woorden, het gaat ons om ordes van grootte van compliance-kosten. 

Vragen 

Deel 1: Achtergrondinformatie: 
i) Naam van het bedrijf: ........................................................................................................... 
ii) Uw naam en contactgegevens: ............................................................................................. 
............................................................................................................................................................ 
iii) Uw positie: ........................................................................................................................... 
Deel 2: Data 

Wij verzoeken u in onderstaande tabel de kosten van het naleven van marktregulering en toezicht 
door OPTA (regulatory compliance costs) van uw bedrijf aan te geven. Dat wil zeggen: alle 
kosten die u zou besparen indien marktregulering en toezicht door OPTA niet op uw bedrijf van 
toepassing zou zijn. U hoeft geen nader onderscheid te maken naar type van gereguleerde 
activiteit (mobiele telefonie, vaste lijn telefonie, etc.). 

De tabel heeft betrekking op het jaar 2003. Indien dat voor u eenvoudiger is kunt u ook gegevens 
verschaffen voor een ‘typisch’ of ‘gemiddeld’ jaar. Indien beschikbaar zouden wij ook graag 
data ontvangen voor eerdere jaren. 

De regulatory compliance-kosten kunnen bestaan uit de volgende elementen: 

Compliance-afdeling—indien uw bedrijf een compliance-afdeling heeft die zich specifiek 
bezighoud met het voldoen aan marktregulering en toezicht door OPTA dan dienen de kosten 
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van deze afdeling aangemerkt te worden als regulatory compliance-kosten. Het kan zijn dat uw 
compliance-afdeling bepaalde werkzaamheden verricht die uw bedrijf sowieso zou verrichten, 
dat wil zeggen ook indien uw bedrijf niet zou zijn onderworpen aan marktregulering of toezicht 
door OPTA (bijvoorbeeld het verzamelen van bepaalde statistieken die wellicht ook essentieel 
zijn voor managementdoeleinden). Deze kosten dienen niet als regulatory compliance-kosten te 
worden aangemerkt. 

Boekhoudafdeling—het is niet de bedoeling om alle kosten van de boekhoudafdeling aan te 
merken als compliance-kosten. Het grootste deel van de werkzaamheden in een 
boekhoudafdeling zou immers ook worden verricht indien marktregulering en toezicht niet op 
uw bedrijf van toepassing zou zijn. Het kan echter zijn dat uw boekhoudafdeling een aantal extra 
specifieke werkzaamheden verricht om te voldoen aan marktregulering en toezicht. Deze dienen 
meegenomen te worden als regulatory compliance-kosten. 

IT-afdeling—voor de IT-afdeling geldt hetzelfde als voor de boekhoudafdeling. Het grootste deel 
van de werkzaamheden zou uw bedrijf waarschijnlijk ook verrichten in afwezigheid van 
marktregulering en toezicht. Er kunnen echter bepaalde werkzaamheden zijn die specifiek in de 
context van marktregulering en toezicht door OPTA worden verricht en derhalve als compliance-
kosten kunnen worden aangemerkt. 

Intern en extern advies—het gaat hier om kosten van advies over marktregulering en toezicht 
van interne en externe adviseurs zoals juristen en economen. 

Senior management—het gaat hier om de tijd die senior management besteed aan zaken op het 
terrein van marktregulering en toezicht. 

Overige categorien van compliance-kosten—u wordt verzocht mogelijke andere categorieën van 
compliance-kosten te specificeren. 
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Regulatory compliance-kosten voor het jaar 2003 (of in een ‘typisch/gemiddeld’ jaar) in euros 

Afdeling/ 
categorie 

Totaal aantal mede-
werkers (full time 
equivalents) die 
kunnen worden 
toegewezen aan 
regulatory 
compliance 
activiteiten  

Totale som van de 
loon kosten van 
mede-werkers die 
kunnen worden 
toegewezen aan 
regulatory 
compliance-
activiteiten 

Andere directe 
kosten (bonussen, 
training etc.) die 
kunnen worden 
toegewezen aan 
regulatory 
compliance-
activiteiten 

Totale indirecte 
kosten die kunnen 
worden toegewezen 
aan regulatory 
compliance 
activiteiten (huur, 
electriciteit, gas etc,)  

TOTALE COMPLIANCE 
KOSTEN (som van de 
kolommen 2–5) 

NB. Graag invullen ook 
indien u niet beschikt over 
de details in de voorgaande 
kolommen. 

Totale regulatory 
compliance kosten 
als percentage van 
de omzet van de 
gereguleerde 
activiteiten van uw 
bedrijf 

Compliance       

Boekhouding       

IT       

Intern advies       

Extern advies       

Management       

Overige       

TOTAAL 
NB. Graag 
invullen ook 
indien u niet 
beschikt 
over de 
details in 
voorgaande 
rijen. 
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Regulatory compliance-kosten voor het jaar 2002 in euros 

Afdeling/ 
categorie 

Totaal aantal mede-
werkers (full time 
equivalents) die 
kunnen worden 
toegewezen aan 
regulatory 
compliance 
activiteiten  

Totale som van de 
loon kosten van 
mede-werkers die 
kunnen worden 
toegewezen aan 
regulatory 
compliance-
activiteiten 

Andere directe 
kosten (bonussen, 
training etc.) die 
kunnen worden 
toegewezen aan 
regulatory 
compliance-
activiteiten 

Totale indirecte 
kosten die kunnen 
worden toegewezen 
aan regulatory 
compliance 
activiteiten (huur, 
electriciteit, gas etc,)  

TOTALE COMPLIANCE 
KOSTEN (som van de 
kolommen 2–5) 

NB. Graag invullen ook 
indien u niet beschikt over 
de details in de voorgaande 
kolommen. 

Totale regulatory 
compliance kosten 
als percentage van 
de omzet van de 
gereguleerde 
activiteiten van uw 
bedrijf 

Compliance       

Boekhouding       

IT       

Intern advies       

Extern advies       

Management       

Overige       

TOTAAL 
NB. Graag 
invullen ook 
indien u niet 
beschikt 
over de 
details in 
voorgaande 
rijen. 
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Regulatory compliance-kosten voor het jaar 2001 in euros 

Afdeling/ 
categorie 

Totaal aantal mede-
werkers (full time 
equivalents) die 
kunnen worden 
toegewezen aan 
regulatory 
compliance 
activiteiten  

Totale som van de 
loon kosten van 
mede-werkers die 
kunnen worden 
toegewezen aan 
regulatory 
compliance-
activiteiten 

Andere directe 
kosten (bonussen, 
training etc.) die 
kunnen worden 
toegewezen aan 
regulatory 
compliance-
activiteiten 

Totale indirecte 
kosten die kunnen 
worden toegewezen 
aan regulatory 
compliance 
activiteiten (huur, 
electriciteit, gas etc,)  

TOTALE COMPLIANCE 
KOSTEN (som van de 
kolommen 2–5) 

NB. Graag invullen ook 
indien u niet beschikt over 
de details in de voorgaande 
kolommen. 

Totale regulatory 
compliance kosten 
als percentage van 
de omzet van de 
gereguleerde 
activiteiten van uw 
bedrijf 

Compliance       

Boekhouding       

IT       

Intern advies       

Extern advies       

Management       

Overige       

TOTAAL 

NB. Graag 
invullen ook 
indien u niet 
beschikt 
over de 
details in 
voorgaande 
rijen. 
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Deel 3: Overige vragen 

1. Zijn de regulatory compliance-kosten recentelijk toegenomen? Zo jaar, wat zijn de belangrijkste 
factoren die aan deze stijging ten grondslag liggen? 

............................................................................................................................................................ 

............................................................................................................................................................ 

............................................................................................................................................................ 

............................................................................................................................................................ 
2. Kunt u bepaalde eenmalige compliance-kosten identificeren, bijvoorbeeld ten gevolge van de 

introductie van een nieuw reguleringsraamwerk waardoor u eenmalig kosten heeft gemaakt om uw 
systemen te verbeteren, of ten gevolge van een specifiek onderzoek door OPTA? Zo ja, geef een 
beschrijving en een schatting van deze kosten en geef aan of deze kosten in bovenstaande tabel 
(Tabel 1) zijn meegenomen. 

............................................................................................................................................................ 

............................................................................................................................................................ 

............................................................................................................................................................ 

............................................................................................................................................................ 

............................................................................................................................................................ 
 

Nogmaals hartelijk dank voor uw bijdrage. 
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