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1. Introduction 

1.1 Background and introductory explanation 

On 13 July 2012, the European Commission presented its proposal for a “Roadworthiness 
Package on extended periodic inspection”, proposal for regulations Nos.  380, 381 and 382” 
(European Commission 2012). The background for the Commission’s proposal for extended pe-
riodic inspection (regulation No. 380) is that periodic inspections can reduce the number of seri-
ous road accidents by reducing the number of the technical defects in older cars. To support 
this, the regulation refers to a number of reports, among others AUTOFORE (2007), in the fol-
lowing referred to as the “Autofore report”, and the related working papers WP 400, Part A 
(Baas et al, 2006) and Part B (Baum et al, 2006), in the following referred to as ”WP 400” and 
WP 700 (Baum et al, 2007), in the following referred to as ”WP 700”. 

1.2 Purpose 

The purpose of this note is to perform a calculation of the costs and benefits of extended period-
ic inspection of passenger cars and vans in Denmark, provided that the first inspection of pas-
senger cars and vans is performed after four years, then one inspection after two years and 
thereafter annually (4,2,1,1…) as described in the proposal of the European Commission for a 
“Roadworthiness Package on extended periodic inspection, proposal for regulation No. 380”.  
 
Furthermore, the note contains a technical review of the calculations in the “Autofore report” of 
the baseline scenario of an older proposal according to which the periodic inspections were to 
be performed after four years, then after two years, then after another two years and thereafter 
annually (4,2,2,1,1…). This means that our baseline scenario will include one additional inspec-
tion (in year 7) as compared to the baseline scenario of the “Autofore report”. However, the ”Au-
tofore report” includes sensitivity calculations for alternative starting years for the annual period-
ic inspections, including our baseline scenario.  
 
The review examines the assumptions in the ”Autofore report” referred to by the Commission 
and evaluates the robustness of the Danish assumptions.  

1.3 Contents of this note 

This note first presents a benefit-cost calculation based on already known input data which is 
also studied in details. Afterwards the key assumptions and choices made in this calculations 
and the relation to the "Autofore report" are discussed. Finally, we present a number of sensitivi-
ty analyses and discuss the consequences of changes in the key variables. 
 
The ”Autofore report” also contains a calculation of the benefit cost ratio of the proposal con-
tained in regulation No. 380 (4,2,1,1…). When calculated at the EU level, the benefits amount to 
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Table 1 Summary of important input data   

Personal injuries in accidents with passenger cars and vans (up to 3,500 kg)  number 2012      

  Number of killed 

Number of serious personal injuries 

Number of slight personal injuries 

 198 

1,562 

1,449 

Inspection price  2012,  DKK 

     The price of an inspection, including VAT and taxes 

     The price of an inspection, exclusive of VAT and taxes 

   490 

373 

Additional periodic inspection        based on the car fleet 2011 

  Number of additional inspections (more cars inspected)    764,597 

 Unit prices, injured       2012, million DKK 

 Person-related costs, including welfare loss   

  Killed 

Seriously injured 

Slightly injured  

       18.930 

3.240 

0.490 
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3. Cost-benefit analysis 

The result of extending  the periodic inspection regime with annual inspections for cars seven 
years old or older is shown in this chapter. 

3.1 Cost-benefit analysis 

In Table 2 the overall cost-benefit analysis is shown. 
 

Table 2  CBA for extended periodic inspection of passenger cars and vans (exclusive of material costs)  

  All costs are calculated for year 2012                    million DKK, per year 

  Reduction in external costs           153.884   

       Benefit from number of avoided killed  

     Benefit from number of avoided seriously injured  

     Benefit from number of avoided slightly injured              

 Total benefit from road safety 

57.530 

77.755 

10.865 

  

 

 

146.150 

  

  Benefit from avoided congestion        3.273   

       Benefit from avoided air pollution 

     Benefit from avoided CO2 emissions  

 Total benefit from avoided emissions  

        4.340 

0,121 

4.461 

  

  User benefits 

     Reduction in fuel consumption (including taxes)   

      15.179 

15.179 
  

 Direct user costs  

     The costs of additional inspections (including taxes)  

 -374.653 

-374.653 
 

  Effect on public budgets 

     Reduction in the tax revenue from a reduction in the fuel consumption 

     Revenue from an increased number of inspections    

  80.953 

-8.505 

89.458 

  

  Tax distortion effect 

     Tax distortion effect of the total effect on public budgets  

  16.191 

16.191 
  

  Total value (Net value)         -108.445   

  Benefits (external costs and user benefits, exclusive of taxes and distortion)     160.559   

  Costs (costs, exclusive of taxes and distortion)         -285.195  

  Benefits/costs             0.56  

 
The project’s total value, the net value, is the sum of all benefits and costs (negative) of the pro-
ject. The net value of a project is positive, if the benefits are bigger than the costs. 
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A comment should be attached to the benefit-to-cost ratio. It has been calculated as the ratio 
between the project’s total benefits compared to the project’s costs. The ratio thus shows how 
big the benefits are compared to the costs. This criterion is used as it is the one used in the “Au-
tofore report”. In the “Autofore report”, the calculations do not include taxes and distortionary ef-
fects, and therefore these elements are similarly not included in the benefit-to-cost ratio report-
ed in the present report, but only in the net value. 
 
However, according to the general guidelines of the Ministry of Transport (The Ministry of 
Transport 2003) that follow the guidelines from the Ministry of Finance, it is another criterion that 
is usually referred to as the benefit-cost ratio. According to the Ministry of Transport the benefit-
cost ratio is the ratio between a project’s total NPV (net present value) as compared to the net 
public spending on the project. The NPV is the net effect of a project discounted to the starting 
year, and this is related to the project’s net requirement for public funding. The benefit-cost ratio 
of the Ministry of Transport therefore shows the net benefit provided by a project per publicly 
spent monetary unit. For public investment projects, where the NPV is typically positive, the cri-
terion of the Transport Ministry is relevant since public funding is normally subject to budget re-
strictions. Thus, all projects with a positive NPV should in principle be implemented in a situa-
tion without budget restrictions, whereas in situations with budget restrictions a prioritisation 
should in principle be made to obtain the biggest net benefit per monetary unit invested. With 
respect to analyses as the present one, where the net value of the project is negative, this 
benefit-cost ratio is not useful but it is sufficient to observe that the NPV is negative. For projects 
of a more regulatory character, as the present one, it may however be justified not to apply 
these criteria strictly, as well as other considerations may also always influence the prioritisa-
tion. 

3.2 Discussion of the result 

The cost benefit analysis based on updated Danish input data and key figures shows that the 
costs of extending the periodic inspection regime to annual inspections from year 7 (4,2,1,1…) 
exceed the expected benefits obtained by the extra inspections. The costs primarily involve the 
cost related to the inspection itself, whereas the benefits primarily stem from a reduction of the 
number of expected personal injury accidents and to a smaller degree from a decrease in emis-
sions. 
 
The benefit in the form of fewer personal injury accidents amounts to 146.150 million DKK in 
2012 to which should be added the benefits from reduced air pollution and CO2-emissions 
amounting to 4.461 million DKK and a reduction of the congestion of 3.273 million DKK. Thus 
the benefit arising from the external effects will be 153.884 million DKK. To this should be add-
ed a benefit to the car owners of 15.179 million DKK due to reduced fuel consumption.  
 
The direct costs for additional periodic inspections amount to 374.653 million DKK of which 
89.458 million DKK correspond to VAT and taxes. Furthermore, the public revenue is reduced 
by 8.505 million DKK from the reduction in the fuel consumption. Overall, the public revenue will 
increase. This results in a tax distortion benefit of 16.191 million DKK.3  

                                                                                                                                                            
3 Explanation of tax distortion, cf. Chapter 4. 
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The net value of the project is now -108.445 million in 2012 DKK. 
 
Based on the above cost-benefit analysis it is therefore not profitable to implement the proposal 
regarding additional periodic inspections. The benefits provided by the proposal are therefore 
smaller than the costs. This results in a benefit-to-cost ratio of 0.56. 
 
3.2.1 The result of the “Autofore report” as compared to the result of DTU Transport 
The result of this analysis differs from the corresponding result of the “Autofore report”. The “Au-
tofore report” states a clear net benefit from the proposal, so that the benefit-to-cost ratio in their 
baseline scenario is 1.5 in the base-case scenario for Denmark in the calculation in appendix 
WP 700 to the “Autofore report” (Baum et al, 2007). For EU in general a benefit-to-cost ratio of 
at least 2:1 is found. 
 
This difference is due to several factors. In the case of Denmark, the “Autofore report” is based 
on accident data from 2002 forecasted with an annual reduction of 2 per cent which results in 
distinctly higher accident numbers than shown by the actual development. This leads to a calcu-
lated number of avoidable personal injury accidents of 148 which is also well above the level 
found in the analysis carried out by DTU Transport. The deviation with respect to the benefit-
cost ratio is therefore to a high degree found in this difference. Another very important differ-
ence is found in the calculation of the costs inherent to the many additional periodic inspections. 
It should also be noted that the baseline scenario of the “Autofore report” differs from this calcu-
lation as it only starts annual inspections after year 7 (4,2,2,1,1…), and the results are therefore 
not directly comparable. This issue will be discussed in further detail in Chapter 4. 
 
A further discussion of the various elements of the analysis will follow in Chapter 4. 

3.3 Multiannual analysis and TERESA 

The cost-benefit analysis in this section is carried out for one individual year, i.e. 2012. It is of 
course possible to perform a similar analysis for a series of years discounted to the calculation 
year. However, only little additional information will be obtained  in this way as the effects will be 
rather similar each year as opposed to an analysis of for example an infrastructure project 
where the costs fall in the first years whereas the benefits will be obtained later.  
 
However, it is to be expected that the result of net value and benefit-to-cost will be declining 
over the following years. There are two main reasons for this. If a continued declining trend in 
the number of personal injury accidents is expected, then the number of accidents due to tech-
nical defects, which potentially could be avoided, will probably also decline, and the benefit of 
extended periodic inspections will thereby be smaller. At the same time, an increase in the car 
fleet can be expected due to a general economic growth over the years which will result in high-
er costs related to the additional inspections. In this way, the net result will be more negative. 
With respect to the other external effects, air pollution and reduction in the CO2-emissions, in-
creased benefits may be expected, for instance if the annual mileage per car, the car fleet or the 
unit cost prices increase. These elements of the result are however – at least in the short run – 
still relatively small compared to the other elements and will probably not change the result.  
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TERESA, The Ministry of Transport’s spreadsheet for calculation of cost-benefit analyses of 
transport projects, is designed for analyses of multiannual project periods (typically 30-50 
years). Due to the expectations of a growing car fleet, an increase in annual mileage and a re-
duction in the number of accidents with personal injuries as described above, the present anal-
ysis was not performed directly in TERESA. However, the principles and elements used in the 
present analysis are basically the same. 
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4. Discussion of important assumptions and 
constraints 

4.1 The car fleet and the annual mileage 

As already mentioned, data on the car fleet is based on the number of cars in 2011 which are 
the newest available data.  We assume that the size and composition of the car fleet is un-
changed compared to 2011 and that it is not influenced by the initiative. No increased scrapping 
of older cars or similar effects is therefore expected due to the proposal. We have chosen not to 
forecast the car fleet as it corresponds to the end of 2011 and is therefore only delayed six 
months.  
 

0 50000 100000 150000 200000 250000
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Number of cars
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Passenger cars

Vans

Figure 1 The car fleet, number of passenger cars and vans up to 3,500 kg sorted by car generation, end 2011 
Source: DTU Transport 

 
Similarly, it is assumed that the annual mileage is not affected by the proposal. An extension of 
the periodic inspection regime will therefore not influence the annual mileage of the cars. Con-
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sequently, there will not be any effect on the utility obtained by the car drivers from their driving 
either, and thus, this is not included in the cost-benefit analysis. 
 
The car fleet in Denmark in 2011 consists of 2.620 million cars (passenger cars and vans up to 
3,500 kg), and based on this, 764,597 extra periodic inspections with the baseline scenario 
(4,2,1,1...) will have to be performed. 
 
By comparison, the “Autofore report” is based on data about the Danish car fleet in 2002 where 
the number of cars amounted to 1.9 million which is forecasted  to 2.1 million cars in 2010. This 
results in a need for 478,660 extra periodic inspections in the baseline scenario of the “Autofore 
report” (4,2,2,1,1,…). 

4.2 Reduction in the number of accidents 

Calculations have only been carried out for the reduction in personal injury accidents. There is 
no information on the extent to which accidents involving material damage only are reported to 
the police, and furthermore there is a lower limit of 50,000 DKK for accidents involving only ma-
terial damage which must be reported to the police. Accidents involving material damage are 
therefore not included. Furthermore, the change in the number of personal injury accidents is 
regarded the more relevant, and at the same time it is the main argument behind the proposal. 
This applies to both the present analysis as well as to the assumptions contained in proposal 
No. 380 of the European Commission. 
 
In order to be able to compute the value of a reduction in the number of personal injury acci-
dents as a consequence of a change in the frequency of the periodic inspections, you need to 
know the unit price of the value of an avoided personal injury as well as an assessment of the 
impact of the initiative on the number of accidents. Especially the latter is a challenge. 

4.3 Reduction in the number of accidents 

4.3.1 Expected number of personal injuries in 2012 
The “Autofore report” primarily uses old accident data as the basis of the calculations. Accord-
ing to “WP 700”, p. 32, accident data from 2003 registered by the police are used for all person-
al injury accidents which are forecasted with an expected annual reduction of 2 per cent until 
the calculation year 2010, cf. Table 3. However, it appears from Table 4 that the annual reduc-
tion has been much higher than 2 per cent. In 2010, the actual number of personal injury acci-
dents registered by the police was 3,498, whereas “WP 700” uses a number for 2010 of 5,859 
accidents.  
 
Table 3 Forecast of number of personal injury accidents in “WP 700”, 2003-2010 

Year 2003 2004 2005 2006 2007 2008 2009 2010  

Number  6,749 6,614 6,482 6,352 6,225 6,101 5,979 5,859  

Source: Baum et al., 2007 
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Table 4 Actual number of personal injury accidents in Denmark, 2003-2010 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Number  6,749 6,209 5,412 5,403 5,549 5,020 4,174 3,498 3,525 

Source: Statistics Denmark 

 
Apart from the insufficient reduction in the forecast, it was decided to base “WP 700” on the total 
number of personal injury accidents, including accidents with road users and vehicles that are 
not comprised by the regulation regarding extended periodic inspections, as this regulation only 
comprises passenger cars and vans up to 3,500 kg (European Commission, 2012).  
 
The calculations in this note only include personal injury accidents with passenger cars and/or 
vans up to 3,500 kg registered by the police. We therefore start at an even lower level of num-
ber of personal injury accidents which potentially could be avoided if extended periodic inspec-
tion of passenger cars and vans up to 3,500 kg is introduced, thereby resulting in a lower num-
ber of cars with technical defects, cf. Table 5.  
 
Table 5 Personal injury accidents with passenger cars and/or vans up to 3,500 kg in Denmark, 2003-2011 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Number  5,476 5,040 4,386 4,440 4,574 4,135 3,478 2,888 2,931 

Source: DTU Transport 

 
This gives a substantially lower number of expected accidents with personal injuries even in the 
baseline situation without extended inspection. Thus, in 2010 the actual number of personal in-
jury accidents with cars and vans up to 3,500 kg was 2,888, whereas the “Autofore report” uses 
a number for 2010 of 5,859. Apart from the modified forecast, the deviation, as already men-
tioned, is also due to the fact that the “Autofore report” has not deducted the accidents caused 
by vehicles which are not comprised by the proposal for new inspection rules. 
 
As earlier mentioned, the calculation year used in the present calculations is 2012 and the ex-
pected number of personal injury accidents with passenger cars and vans up to 3,500 kg in 
2012 has been forecasted to 2,844 accidents using linear regression based on the period 1997-
2011. 
 
The following three figures show the development in the number of killed, seriously injured and 
slightly injured persons in personal injury accidents with passenger cars and/or vans up to 3,500 
kg registered by the police. With respect to killed persons, the data comprises the period 1997-
2011, whereas the data on personal injuries only uses the period 2004-2011, as another distri-
bution between serious and slight personal injuries was used in the period 1997-2003. The 
number of personal injuries has been forecasted to 2012 using linear regression, so that the 
number of expected personal injuries in 2012 in accidents with passenger cars and/or vans up 
to 3,500 kg is 198 killed, 1,562 serious personal injuries and 1,449 slight personal injuries, cf. 
the following three figures. 
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Figure 2 Killed persons in personal injury accidents with passenger cars and/or vans1997-2011 
Source: DTU Transport 
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Figure 3 Seriously injured in personal injury accidents with cars and/or vans, 2004-2011 
Source: DTU Transport 
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stated. Two undocumented figures for the total number of personal injury accidents supposed to 
be due to technical defects are also mentioned. The lower figure refers to a German report, 
BASt-Studie 1986, and the higher to another German report, DEKRA Unfallsforschung 200. Un-
fortunately, it has not been possible for us to get access to the two references by contacting 
BASt and DEKRA. As the 2.5 per cent and 9.1 per cent is the result of dividing the two extremes 
for the total number of personal injury accidents in Germany which are supposed to be due to 
technical defects of the cars with the total number of accidents in Germany. Neither the ex-
tremes nor the mean value is sufficiently documented in the “Autofore report”. 
 
A further comment should be attached to the mean value of 5.8. The share represents the acci-
dents where technical defects are stated as an accident factor. However, it cannot be concluded 
whether the accidents could have been totally avoided, if the technical defect had not been pre-
sent. It must therefore be assumed that the use of this percentage leads to a certain overesti-
mation. In many cases it will probably not be possible to avoid the accidents completely, but the 
severity level would be reduced.  
 
Another important component is RED which states how many accidents that can relatively be 
avoided by introducing the proposed periodic inspection regime. However, it is not easy to find 
the background of this parameter. According to “WP 400”4 and “WP 700”5, reference is made to 
some German and Swedish “failure rates” in connection with the inspections, but it is not easy 
to find a more detailed background for this parameter and thus it is not easy to evaluate the ro-
bustness of this component either.   
 
The parameter RAT is another challenge. In the “Autofore report”, RAT is calculated as the ratio 
between the number of additional periodic inspections (using new practice minus unchanged 
practice) as compared to the number of inspections with unchanged practice. In the “Autofore 
report” this gives a RAT=0.86. This, however, appears a little unclear. It will for instance give a 
big difference in RAT from year to year, if the composition of the car fleet changes from one 
year to another. Furthermore, in case of very frequent periodic inspections, you can find a RAT 
bigger than 1 which does not seem logic. It is however totally dependent on how RED has been 
derived empirically as compared to RAT, but this is not easy to evaluate.  
 
We therefore choose to define RAT a little differently. We set RAT to the change in the frequen-
cy of the inspections, i.e. RAT is set to ½ due to the change from biannual inspections to annual 
inspections. In this way our RAT also becomes independent of the actual distribution of the car 
fleet.  
 
DefVeh is the parameter that ensures that calculations are only carried out for relevant cars, i.e. 
those with defects and which are older than six years old, i.e. the cars that will be comprised by 
the proposed regulation regarding periodic inspection. DefVeh data originates from ”WP 700” 
which is based on a Swedish database6. In ”WP 700” DefVeh is 84% for cars older than 7 years. 

                                                                                                                                                            
4 ’WP 400’ p. 27 
5 ’WP 700’ p. 33 
6 See p. 34 in “WP 700” 
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In Chapter 5, a number of sensitivity analyses on these variables are carried out. 
 
4.4.2 The value of avoided personal injuries 
When it comes to the price of avoiding an accident, such unit cost prices have for several years 
been a standard element of many analyses, and the Ministry of Transport has official key fig-
ures for these.  
 
The key figures are found using different valuation methods. The unit cost for reduction in the 
number of killed, seriously injured and slightly injured, respectively, is taken from the draft ver-
sion of the 2012 “Unit prices in transport economics” (DTU Transport, 2012). From this report 
we use the following values: 
 

Table 8 Person-related accident costs  2012 prices 

DKK     DKK 

Killed 

Seriously injured 

Slightly injured 

  18,932,533 

3,243,622 

488,588 

Reported personal injury accidents   5,197,540 

 

It should be noted that these unit costs are considerably higher than the prices of the personal 
injuries which were used in the “Autofore report”. They are 1,000,000 EUR, 135,000 EUR and 
15,000 EUR for a killed, seriously injured and slightly injured person, respectively (based on 
2004 prices)7   

4.5 Total value of the effect of personal injury accidents 

In the present analysis, DTU 2012, we find a total benefit from a reduction in the number of per-
sonal injury accidents of 146.150 million DKK in 2012. In the ”Autofore report”, the benefits for 
Denmark are found to be 24 million EUR (in 2010 for the baseline scenario).  
 
When the “Autofore report”, despite considerably lower unit costs, nonetheless finds bigger 
benefits from the proposal, it is due to the considerably higher expectations on the reduction in 
the number of personal injury accidents. 

4.6 Technical inspection centres and garages 

This note does not represent an analysis of the competitive conditions among the technical in-
spection centres. It is therefore assumed that the technical inspection centres operate under 
perfect competition without abnormal profit. This means that the price of a periodic inspection is 
expected to cover the direct costs inherent to the inspection. Consequently, it is not necessary 
to study the changed income conditions and profits of the technical inspection centres due to 
the extension of the number of periodic inspections.  

                                                                                                                                                            
7 The Danish unit prices were methodogically updated in 2010 which resulted in a significant increase as compared to 

earlier. 
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Additional costs in connection with visits to the garages to repair the defects found at a periodic 
inspection are not included either. It is assumed that these defects, if any, would have been de-
tected and repaired at the next ordinary visit to the garage, and the repair of these defects  
therefore, does not represent an additional cost. However, these costs are slightly advanced as 
compared to the baseline situation. However, these costs are not included in the analysis as we 
do not have the basis to calculate these costs and furthermore the value of this advance is also 
expected to be rather low. In this way, we also follow the “Autofore report” that similarly does 
not include the above elements. 

4.7 The price of a periodic inspection 

Another of the essential components of the analysis is the unit price of one periodic inspection. 
This price is relatively important for the outcome. However, it is not quite simple to establish this 
price. Periodic inspections are carried out in a number of private, but officially authorised tech-
nical inspection centres. As already described, we assume that the technical inspection centres 
operate in a competitive market where no abnormal profits are found. It could thus be expected 
that the price of a periodic inspection was more or less the same for the various technical in-
spection centres. By studying the homepages of the technical inspection centres, we have how-
ever in practice found significant price differences. For instance, there appears to be geograph-
ical differences with generally lower prices for periodic inspections in Greater Copenhagen. It is, 
however, not straight forward to evaluate whether these prices in practice also cover exactly the 
same service. It is not possible for us to go further into details with these prices. To establishing 
a reasonable unit price to be used in our cost-benefit analysis, we will use different judgements.  
 
First, we will look at the distribution of the periodic inspections among different actors (Table 9). 
 

Table 9 Market shares distributed on periodic inspection of passenger cars and vans in the period 1/1-2012 to 12/11-
2012 

Place of inspection Number of inspections  Market share 

Applus Bilsyn 253,465 29.5% 

A-inspection    55,050 6.4% 

FDM     36,195 4.2% 

PAVA    44,225 5.2% 

Andre 469,647 54.7% 

Total 858,582 100.00% 

Source: Danish Transport Authority 

 
As “Others” is assumed to cover various individual actors with a market share below that of the 
mentioned companies, we cannot go into further details with this market share. This is of course 
a problem, as “Others” perform more than half of the periodic inspections. Initially, we therefore 
choose to look into the prices of the four biggest actors. 
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When studying the homepages of the four biggest actors it also turns out that the prices vary 
between the different technical inspection centres within the same firm. In the lower price range 
we have found the following prices:  
 

Table 10 Prices of periodic inspections (as of 25/11-2012) 

Place of inspection  Price, DKK 

Applus Bilsyn  539 

A-inspection  499 

FDM  440 

PAVA  450 

 
A weighted average of the prices of these four actors gives a unit inspection price of 514 DKK. 
 
Another way to obtain an estimate of the inspection prices is the homepage www.bilsynpriser.dk 
that shows the actual prices of the various technical inspection centres within a geographically 
determined area. 
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