
Rail Baltica being planned on basis of faulty study 

 

The basis of the current activities related to Rail Baltica (hereinafter: RB) and the 

strongest argument in the related discussions is a study prepared by AECOM. The project 

manager of RB, has repeatedly accused the critics of failing to offer specific criticism 

related to factual or calculation errors or methodology. Below, a set of specific errors is 

presented. These errors have caused distortions due to which the study preferred the new 

route through Pärnu. After correcting the errors, it appears that it would cost less to 

construct the RB through Tartu and Valga, alongside the current route. The faulty 

feasibility study not only harms Southern Estonia and the Pärnu region, but also makes it 

unlikely to receive granting from Europe. In addition, the faulty feasibility calculations 

increase a real danger that the project will be a waste of taxpayers’ money. The 

references in the text below are made to the Rail Baltica Final Report available on the 

website of the Estonian Technical Surveillance Authority http://tja.ee/rail-baltica-

tasuvusanaluus. 

 

1. The initial capital cost calculation of the Red route (Final Report Volume II, Table 

122, p 165) contains a calculation error: the sum of the Total Cost rows should be 

larger by 4.65 million euros. The correct total of the rows is 4 112 200 000,00; the 

amount shown in the table is 4 107 550 000,00. 

 

The total of the rows 

is 4 112 200 000,00 

http://tja.ee/rail-baltica-tasuvusanaluus
http://tja.ee/rail-baltica-tasuvusanaluus


 

2. The construction costs of corridors have been compared in tables 122 through 125 

(Volume 2, pp 165–168), where unit prices have been used without any justification. 

The largest share of the construction cost is attributable to the construction of the 

railway. In the calculations, the following unit prices are used: 

 4 million euros per kilometre – typical section; 

 4.5 million euros per kilometre – suburban section; 

 5 million euros per kilometre – urban section. 

According to the tables, the unit prices do not include electrification; this is added to 

the cost with the price of 1 million euros per kilometer. 

 

The track infrastructure cost estimate per kilometre (Final Report Volume I, Table 99, 

p 239) is considerably different. It includes the cost of electrification and the track 

costs are as follows: 

3 million euros per kilometre – typical section; 

3.5 million euros per kilometre – suburban section; 

4 million euros per kilometre – urban section. 

This is 2 million euros per kilometre less than in the route comparison tables. 

In calculating the construction costs, the feasibility study uses even lower unit prices 

for the route through Pärnu. The track cost calculation of the Red route (through 

Pärnu) in the corridor comparison tables is similar to the calculation using the lower 

cost per kilometre in tables 100 (Volume 1, p 240) and 105 (Volume 1, p 245). 

Due to the fact that wrong price is used in the largest component of the corridor 

comparison, the cost of each route has increased by 2 million euros per kilometre. 

This means that the construction price has increased by about 1.5 billion euros 

per corridor. This error does not affect the routes equally since the route lengths are 

not equal. The expenses increased the least for the Red route via Pärnu (by 1.46 

billion euros) and the most for the Green route via Tartu (by 1.77 billion euros). The 

difference between the increased prices for the Pärnu and Tartu route was 314 

million euros in favour of the Pärnu route. This amount is the better part of the 447 

million euros’ difference in construction costs that is shown in the track comparison. 

If the comparison tables had used the track costs from the cost calculations, the 

price of the Green route via Tartu would be 133 million euros higher than the 

price of the preferred Red route. 

 



 

Track comparison: 
4 million euros per kilometre – 

typical section 

5 million euros per kilometre – 

urban section 

+ electrification 1 million euros 

per kilometre 



Calculation of the track construction cost: 



 

 



 

3. There is no further explanation in the study regarding the price of route electrification 

of 1 million euros per kilometre that constitutes about 800 million euros of the 

construction of each route. In his article (http://epl.delfi.ee/news/eesti/jalgpalli-mm-

voib-tuua-tallinna-peterburi-vahele-kiire-elektrirongi.d?id=63758574, Eesti Päevaleht 

11 January 2012; in Estonian), Andres Reimer claims on the basis of information 

received from Eesti Raudtee that railway electrification costs 250 000  euros per 

Feasibility study: 
 

3 million euros per kilometre – 

typical section 

4 million euros per kilometre – 

urban section 

No additional expenses on 

electrification 



kilometre. The largest railway electrification project in Estonia in the recent years is 

the project for reconstruction of the contact network of electrified railway tracks 

financed with the help of the Cohesion Fund. The purpose of the project is to fully 

design and construct a new contact network. According to the procurement data 

(reference number 120805), the electrification of 61.75 kilometres would cost 18.34 

million euros. This means an average price of about 300,000 euros per kilometre. 

This price is approximately 700,000 euros per kilometre lower than the price used in 

the AECOM study. As a result, the price has increased for all routes, but the increase 

is the largest for the longest route via Tartu and the smallest for the direct route. 

  Tallinn-Pärnu-… Tallinn-Tartu-… 

   

Length, kilometres 728 885 

Cost of electrification with the price 

according to the AECOM study, million 

euros 

728 885 

Cost of electrification with the price 

according to the procurement, million euros 

218 265 

Effect on the route budget 509 619 

   

Difference in the effect, million euros   110 

 

This means that the use of the higher price of electrification has increased the 

construction price of the Tartu route by 110 million euros more than the price of the 

preferred direct route. 

4. In comparing the construction costs, the fact that constructing along an already 

existing route is cheaper due to the existing infrastructure has been overlooked.  

a. According to Table 99, the construction of the power network constitutes 

about 10% of the total construction cost (item 2: 0.25 million euros per 

kilometer + items 9 through 11: 9.1%). There is no doubt that an electric 

railway needs a good high-voltage network. In the cities along the current 

railway route (i.e. Tartu, Valga, Valmiera), there is an existing electrical 

network of 330 kV; in Tapa, there is a direct connection with two 330 kV 

substations. In places that are tightly connected to the main network, the load 

increase due to the electric railway requires less additional investments. At the 

same time, there is even no 110 kV network between Pärnu and the border of 

Latvia. The first potential connection point is in Salacgriva in the end of a 

relatively long 110 kV line coming from Valmiera, which probably needs 

significant additional investments in order to strengthen the network. 

b. It is clear that it would cost less to transport construction materials using the 

existing railway than using a railway under construction and with a gauge that 

is non-compatible with the rest of the railway network. 



c. Unlike with constructing along the existing route, the construction of a new 

route also requires construction of maintenance roads and fences along the 

railway. Table 99 does not include such costs. 

A more specific calculation would require an in-depth analysis that should be done in 

a study. The estimated difference in construction costs is 10% in favour of the 

existing route. 

 

High voltage networks in Estonia 

 

High voltage networks in Latvia 



 

5. The comparison tables (Volume II, Tables 122 through 125, pp 165–168) calculate 

the area of land to be acquired using the ratio of 10 hectares per kilometre for every 

corridor, which means that the strip of land to be purchased would be 100 metres 

wide. Such a width is only necessary in the construction of a new track (type 1). In 

the comparison table of option 4 (via Tartu), the estimated cross-section types are 2 

and 3. The new track running along an existing track (type 2) does not require as 

much additional land (according to the information on page 243, an existing 

alignment will require 50 m additional land). Type 3 is a solution with double tracks 

and needs virtually no additional land. Due to this error, the land acquisition cost of 

the Orange and Green routes has been at least doubled in the comparison tables. 

 

    



 

 

Figure taken from the AECOM study 

 

The starting points of the county plans of Rail Baltica 

New track; type 1                   20m 

Alongside an existing track; type2   30 m 

Existing track 

Dual track line; type 3             20 m 



 

6. The study fails to take into account that when cutting strips from the edges of the 

plots bordering an existing track, the land costs less than in average. According to 

modest estimations, the price of such land is at least one-third lower. In the case of a 

new route cutting through plots, the actual cost is probably several times higher than 

the average price of land per square metre. 

 

7. In laying down the new route, it should be taken into account that the route will be 

extended in the planning phase. Based on the current plans in Estonia, the increase 

will be about 10 to 30 kilometres, i.e. 5–15 per cent. Currently, we do not know the 

exact length of the route and it could also not be taken into account in the AECOM 

study. However, it would be correct to take into account the probable prolongation of 

the new route by e.g. 8% when comparing the routes. There is no risk that the existing 

route would be prolonged.  

 

8. The construction costs fail to take into account the construction costs of ecoducts or 

other compensatory measures required by environmental studies. 

 

9. In calculating the track construction costs, the existing routes (Orange and Green) 

have been constructed according to all the requirements necessary for a speed of 240 

km/h (grade-separated junctions). However, the estimated top speed is only 160 km/h, 

which does not require grade-separated junctions. The reduction of the estimated 

speed is explained with unsuitable radiuses of curvature. However, the number of 

such curves and the cost of reconstructing them to be suitable for passenger trains 

with the speed of 240 km/h have not been analysed. A lower speed reduces the 

estimated number of passengers and the cost-efficiency of the line considerably. 

The radius of curvature suitable for trains with the speed of 240 km/h has not been 

specified. There is only a table comparing the minimum radiuses of curvature for 200 

km/h and 400 km/h.  



 

 

There are various considerations for calculating the minimum radiuses of curvature: 

working load, different speeds of freight trains, wear and tear, etc. According to 

Wikipedia, the radiuses of curvature are as follows: 

Curve radius 
≤ 33 m/s 

= 120 km/h 

≤ 56 m/s 

= 200 km/h 

≤ 69 m/s 

= 250 km/h 

≤ 83 m/s 

= 300 km/h 

≤ 97 m/s 

= 350 km/h 

≤ 111 m/s 

= 400 km/h 

Cant 160 mm, 

cant deficiency 

100 mm, 

no tilting trains 

630 m 1800 m 2800 m 4000 m 5400 m 7000 m 

Cant 160 mm, 

cant deficiency 

200 mm, 

with tilting trains 

450 m 1300 m 2000 m 
no tilting trains planned for these 

speeds 

 

The radiuses of curvature for the speeds provided in the AECOM study and 

Wikipedia are almost identical: 200 km/h – 1800 m and 400 km/h – 7000/7200 m. 

Therefore it may be estimated that for non-tilting trains going 240 km/h, the 

minimum radius is 2800 metres, and for tilting trains it is 2000 metres. 

The following figure shows the curves on the existing corridor between Tallinn and 

Valga where the radius curvature is less than 2000 metres and straightening is 

necessary. The total length of the track that requires straightening is ca 20 kilometres; 

after straightening, Tapa, Tartu and Valga are the only places where slowdown is 

necessary. 

https://en.wikipedia.org/wiki/Cant_(road/rail)#Rail
https://en.wikipedia.org/wiki/Tilting_train
https://en.wikipedia.org/wiki/Tilting_train


 

Radius curvatures of less than 2 kilometres on the railway between Tallinn, Tapa, 

Tartu and Valga. 



Although based on the above it seems that a 2 km radius curvature would allow 

passenger train speeds of 240 km/h, it is recommended that a minimum of 3 km 

radius curvature is used in passenger train traffic. In that case, the total length of the 

track that needs straightening is about 65 km.  

The possibility of straightening any existing routes has not been discussed in the 

AECOM study. 

 

10. The source data and methodology for calculating the passenger volumes in Table 48 

(Volume I, p 139) has not been explained in detail. For example, according to the 

source data table the number of passengers per day between Tallinn and Tartu is 299 

(Table 20, p 52), but according to the statistics of Elron, in January 2014 there were 

1327 passengers per day on average on that route and the average number of 

passengers per day during the first five months of 2010 was 1200 

(http://e24.postimees.ee/275932/edelaraudtee-reisijate-arv-kasvab). The number of 

car passengers is based on the statistics of motor vehicle traffic volumes (Table 15, p 

49), but it has not been specified how the car flows are counted in the origin and 

destination points and how reliable the methodology is.  

The source data obtained using this unexplained methodology has been inserted in the 

Emme/3 software model by Inro Software (Volume I, p 74) that has not been 

described in detail either. This means that it is not possible to verify if the model and 

its configurations are suitable. In the output of the model, there is a varying difference 

between the numbers of current and estimated passengers to Tartu and Pärnu, e.g. for 

the direct routes Red and Yellow: Tallinn-Pärnu 3589 (current total number of 

passengers) -> 4029 (RB passengers); Tallinn-Tartu 4724 (current total number of 

passengers) -> 4261 (RB passengers). This means that on the Pärnu route, the number 

of RB passengers will exceed the current total number, and on the Tartu route, the 

number of RB passengers will be significantly lower than the current total number. 

Although this can be partially explained with the new passengers between Tallinn and 

Riga, the number of passengers between Tallinn and Riga should not be considerably 

different for these routes. Such an illogical model output needs further justification 

and analysis, not just retrieving a number from the software. Unfortunately, such 

justification and analysis cannot be found in this study. 



 

 

 

 

 

11. Therefore we can conclude that the numbers of passengers are not transparent and the 

source data is probably faulty, which means that the correctness of the result is 

doubtful. The next stage of the feasibility calculations is to find the price level with 

the best revenue, beginning with the minimum fare rate of 0.05 euros per kilometer. 

The revenue maximizing curves may be seen in Figure 23 (Volume I, p 140). 

However, the numbers in the tables and in the figures do not match. With the Red 

route, for example, when multiplying the number of passengers in Table 48 with the 

fare rate of 0.05 euros per kilometre and the route length, the revenue should be 

21,260 (thousand euros), but the graph line is clearly below 20,000. With the Yellow 

route, the calculation result is 28,280, but the graph line is below 25,000. The sum of 

the maximum volumes on the graph should give the profitability of the main version 

used as the basis of further calculations provided in Table 54, but it is apparent that 

they do not match either. On the basis of the aforementioned, Table 52 has been 

prepared where the routes are compared according to their passenger volumes. Here, 

the passenger volumes for direct routes through Pärnu and Tartu (Red and Yellow, 

respectively) are almost equal. 



 

 

12. A calculation error is also seen in Table 50. According to the table heading, the data 

should be derived by multiplying the fare rate from Table 49 with the distance. Most 

of the data is correct, but according to Figure 22, the distance between Panevezys and 

Kaunas is 105 kilometres and the fare rate for this section is 0.108 euros per 

kilometer. The product of multiplication of the two numbers is 11.34 euros. However, 

the price specified in Table 50 is 9.5 euros instead.  

 

13. The passenger volume model has not taken into account the passengers between St 

Petersburg and Riga or between St Petersburg and Kaliningrad. Although the current 

train traffic via Rēzekne and the bus traffic via Tallinn and Tartu are significantly 

slower, the number of passengers using these lines is remarkably high. For those 

passengers, the Green route via Tartu would be more than 50 kilometres shorter. 

 

14. The various route versions also take into account the effect on objects protected under 

heritage conservation. The assessment is based on the number of such objects in the 

cities on the route. Since there are 295 objects protected under heritage conservation 

in Tartu and only 78 in Pärnu, the route through Tartu is considered to have a high 

risk of conflicts in terms of heritage conservation. However, it should be quite clear 

that constructing a route along an existing line means a significantly smaller risk of 

conflicts compared with constructing a new route. According to a Deputy Mayor of 

Tartu, there are no problems related to Rail Baltica passing through the city and there 

is no need to demolish any buildings. (Lätlasi huvitab Riia-Tartu rongiliin Tartu 

Postimees 14 February 2014, in Estonian). 

 

15. The freight model structure and process for forecasting demand has only been 

described generally in section 4.4.2 (p 80) and it is not possible to verify the 

correctness of applying the model on the basis of the materials published. However, 

some discrepancies stand out. 

http://tartu.postimees.ee/2696786/latlasi-huvitab-riia-tartu-rongiliin


a. According to the text on page 87, the differences in the track gauge inhibit 

major freight transfer from the existing lines to the Rail Baltica line; however, 

according to the aggregate Table 39 (p 93), one bulk cargo train per day is 

estimated to travel between Latvia and St Petersburg although the existing 

routes via Pechory, Tartu or Rēzekne are shorter and do not include switching 

from one gauge to another. The same gauge problem occurs with freight 

traffic from and to Lithuania; according to Table 80 (p 173), non-bulk rail 

traffic between Lithuania and Northwest Russia will be 0% with Russian 

border waiting costs removed. Despite that fact, the estimated freight service 

volume according to Table 39 is 3 trains per day. 

 

b. According to the model output, a 900 ton bulk freight train will travel daily 

between Pärnu and Tallinn, although for distances below 150 kilometres, use 

of rail is only expedient if there is no good road connection (p 82). It seems 

that although the preparers of the study have marked down that Via Baltica is 

being constructed between Tallinn and Pärnu (p 84), de facto they have failed 

to take into account. 

 

If there are such discrepancies in the parts that may be easily verified, there may also 

be errors in the hidden parts. 

 

16. Transport of paper from Finland to Germany and Poland constitutes an important 

share of transport (Table 29, p 57) and is expected to increase pursuant to the study 

Development of a Model of the World Pulp and Paper Industry, European 

Commission (Volume I, p 91). However, according to the referred study, 

consumption of paper does not increase in Western Europe, only in Eastern Europe. 

Moreover, the study only covers the period until 2030. The behaviour of the most 

important group of products requires a more detailed analysis. According to some 

studies, such as http://environmentalpaper.org/documents/state-of-the-paper-industry-

2011-full.pdf, the use of paper is declining. 

 

http://environmentalpaper.org/documents/state-of-the-paper-industry-2011-full.pdf
http://environmentalpaper.org/documents/state-of-the-paper-industry-2011-full.pdf


17. On page 83, the benefits of electric freight trains are discussed, but according to Table 

8.7.4.1 (Operating Cost), freight service is assumed to be diesel. Since this fuel type 

is more expensive, as are diesel engines, the longer distances (the Green corridor via 

Tartu) become less profitable in the freight service model. 

 

18. The abovementioned errors have also been carried over into the aggregate table of 

comparison of different routes (pp 197–200), on the basis of which the direct route 

via Pärnu was chosen as the preferred corridor. The direct monetary value of some 

cost calculation errors (items 1–7) has been calculated and aggregated in the table 

below: 

Error   Effect on 

difference in 

construction costs, 

million euros 
1 Calculation error   4,65 

2 Correction of unit price of construction cost   314 

3 Effect of difference in the unit price for 

electrification 

  110 

4 Saving of 0.3 million euros per kilometre from 

the construction cost of the Green route 

  270 

5 50% of the land acquisition costs specified in the route 

comparison table 

27 

6 One-third of the land price adjusted on the basis of the 

previous item 

9 

7 Prolongation of the Red route by 8% at the price of 3 

million euros per kilometre 

175 

Total   910 

 

All errors are in favour of the Red route: the errors in the study have either increased 

the cost of the Green route via Tartu (items 2–6) or decreased the cost of the Red 

route via Pärnu (items 1, 7). In order to calculate the correct difference of the 

construction costs of the routes, the total amount of the monetary value of the errors 

must be subtracted from the difference of construction costs provided in the study. 

Pursuant to the aggregate table on page 197 (detailed figures may be found in the 

table on page 164 of Volume II), the difference of construction costs of Option 1 and 

Option 4 as calculated by AECOM is 447 million euros.  

447 million euros – 910 million euros = -462 million euros. 

As it turns out, the construction of Route 4 via Tartu is actually 460 million 

euros cheaper than the construction of Route 1 via Pärnu that is preferred in the 

study.  



 

 

19. In calculating the feasibility of the different routes, instead of optimising the 

profitability of RB as a separate phenomenon it is necessary to analyse the aggregate 

effect of the routes and the best profitability from the viewpoint of the entire 

transportation network of the three countries. Much of the amount to be spent in 

constructing the new route would improve traffic safety and reduce operating costs on 

the existing railway as well.  Electrification, communications networks and grade-

separated junctions with roads constitute more than half of the construction costs. In 

case of two separate routes, it is necessary to identify other sources for the same 

expenses on the other route; the cost calculation of RB does not include such sources. 

 

20. The study fails to take into account that the maintenance costs for two separate routes 

(the existing Tallinn–Tartu–Riga route and the new Pärnu route) would be higher than 

the maintenance costs of two aligned routes. For example, a better part of the 

maintenance costs estimate (8.7.3.1, Volume I p 251) consists of communication and 

automatics; for example, stations that cost 1 million euros per station and are located 

20 km apart need to be replaced every 20 years. For two separate routes (the existing 

Tallinn–Tartu–Riga route and the new Pärnu route), this expense is doubled. 



 

 

In conclusion, it should be stated that the study contains an intolerable amount of simple 

calculation errors (items 1, 11, 12) that, while not considerably influencing the final 

outcome, indicate that the study has been prepared carelessly. The wrong unit prices that 

considerably affect the final outcome (items 2 and 3) have led the preparers of the study 

to false conclusions regarding the construction cost calculations of different routes and to 

picking out the probably unsuitable route. After correcting the errors that may be 

assigned monetary value, it turns out that constructing the RB route aligned alongside an 

existing route would be 460 million euros cheaper than the new route via Pärnu. Incorrect 

source data of the profitability calculations (item 10) and controversial methodology 

result in false estimates. In addition to correcting the errors, it is also necessary to assess 

the total impact of the different routes, taking into account the investments into and 

maintenance costs of the existing railway network from the viewpoint of all three 

countries (items 19, 20). The highlighted problems, monetary estimates in particular, 

require a more thorough analysis. The lacking or insufficient analysis of significant issues 

is the greatest shortcoming of the AECOM study. 

 

Priit Humal 

15.04.2014. 

 


