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 CtonkmSteig speed Bridge 
��"���'  
)����/  
)��,�  

��������� 	�L0  
2� F�,S'  

5/29986 
9/47085  
9/15648  
5/9965  
1/359838  

7/7028 
6/23268  
3/1555  
3/6267  
3/84344  

6/611 
1150  
215  

281.7  
7339  

25/16  
29  
5  
5/6  

-  

8/110  
140  
60  

8/26  
-  

3/21474  
94632  
6865  

9/24200  
257692  

 
 

 ��@G3 .-B��!< R�(C�S �VK  
Model Summary

.783a .614 .150 .3074091082

.783b .614 .292 .2806264479

.765c .586 .349 .2691238424

.726d .527 .349 .2690353442

.658e .433 .308 .2775111608

.580f .336 .270 .2849446006

Model
1
2
3
4
5
6

R R Square
Adjusted
R Square

Std. Error of
the Estimate

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig),
Ln(speed), Ln(ton), Ln(km), Ln(bridge)

a. 

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig),
Ln(speed), Ln(ton), Ln(bridge)

b. 

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig),
Ln(speed), Ln(ton)

c. 

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig),
Ln(speed)

d. 

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig)e. 

Predictors: (Constant), Ln(km)Ln(brige)f. 
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 ��@G4. X����*� �(CI� ��@G  
ANOVA g

.751 6 .125 1.324 .388a

.473 5 .095
1.223 11
.751 5 .150 1.907 .227b

.473 6 .079
1.223 11
.716 4 .179 2.473 .140c

.507 7 .072
1.223 11
.644 3 .215 2.968 .097d

.579 8 .072
1.223 11
.530 2 .265 3.443 .078e

.693 9 .077
1.223 11
.412 1 .412 5.069 .048f

.812 10 .081
1.223 11

Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total
Regression
Residual
Total

Model
1

2

3

4

5

6

Sum of
Squares df Mean Square F Sig.

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig), Ln(speed), Ln(ton), Ln(km),
Ln(bridge)

a. 

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig), Ln(speed), Ln(ton), Ln(bridge)b. 

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig), Ln(speed), Ln(ton)c. 

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig), Ln(speed)d. 

Predictors: (Constant), Ln(km)Ln(brige), Ln(steig)e. 

Predictors: (Constant), Ln(km)Ln(brige)f. 

Dependent Variable: Costg. 
 

  

��@G5 .Y�*�Z '(�)�� �$�[- ��*@����* �����! �t 

Coefficients a

17.697 51.172 .346 .744
.137 .192 .314 .710 .509
.065 8.530 .095 .008 .994
.524 .377 .692 1.389 .223
.940 1.051 .768 .894 .412
.281 5.603 .649 .050 .962

-.077 .875 -1.914 -.087 .934
18.083 4.517 4.003 .007

.136 .172 .313 .793 .458

.526 .268 .694 1.966 .097

.946 .691 .773 1.369 .220

.239 .361 .551 .662 .533
-.070 .042 -1.748 -1.653 .149

20.102 3.193 6.295 .000
.161 .161 .369 .997 .352
.497 .253 .656 1.964 .090
.608 .448 .497 1.359 .216

-.044 .017 -1.109 -2.680 .032
22.657 1.906 11.884 .000

.349 .205 .461 1.703 .127

.558 .445 .456 1.255 .245
-.035 .014 -.877 -2.564 .033

24.838 .810 30.655 .000
.236 .190 .312 1.242 .246

-.023 .010 -.575 -2.292 .048
25.489 .634 40.194 .000

-.023 .010 -.580 -2.251 .048

(Constant)
Ln(ton)
Ln(km)
Ln(steig)
Ln(speed)
Ln(bridge)
Ln(km)Ln(brige)
(Constant)
Ln(ton)
Ln(steig)
Ln(speed)
Ln(bridge)
Ln(km)Ln(brige)
(Constant)
Ln(ton)
Ln(steig)
Ln(speed)
Ln(km)Ln(brige)
(Constant)
Ln(steig)
Ln(speed)
Ln(km)Ln(brige)
(Constant)
Ln(steig)
Ln(km)Ln(brige)
(Constant)
Ln(km)Ln(brige)

Model
1

2

3

4

5

6

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Dependent Variable: Costa.  
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1  �*��� 13317744623 53/31607740843  38/0  
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ABSTRACT 
The additional costs generated when an additional train uses the Railway infrastructure is 
defined as the marginal cost of usage of the network.  This index can be divided into five 
main types: use-related infrastructure wear and tear costs, congestion costs, scarcity costs, 
external accident costs and environmental costs. Wear and tear of railway track is caused by a 
combination of usage-related and environmental-related damage. Use-related wear and tear 
costs are that proportion of the inspection, maintenance and renewal costs which result from 
trains using, and hence causing damage to, the track. 
The main goal for this research is estimating the marginal costs for utilizing the Infrastructure 
of Iranian Railway Network. As an important economical index in rail operations, the 
marginal cost can be applied to determine infrastructure access charge as well as the freight 
and passenger tariffs in Iranian railway transportation. In this research, we focus on use-
related wear and tear costs for Railway infrastructure marginal cost. This research identifies 
the variables transported grass-ton, maximum track slope, and maximum line speed as the 
principal cost determinant and based on the five years averaging of track maintenance cost 
observations of the twelve Iranian rail sections during the years from 2000 to 2004 cost 
elasticity with respect to grass-tons is 0.161 and the marginal cost equals to 0.12 Euro per 
thousands grass-tons. In this research it is assumed that marginal cost doesn’t change with 
increase in length of lines.  
This paper is organized as follows: section 1 presents an introduction to marginal cost and its 
role on the privatization as well as access pricing of the networked infrastructures. Section 2 
reviews models and approaches to estimate marginal cost. In this section, a definition for 
marginal cost of utilization of the railway infrastructure network is presented. Section 3 
illustrates the data structure that is used for modeling the Iranian railway network. The 
identified model and causal variables contributing in the Marginal cost estimation of Iranian 
railway network is presented in section 4 of the paper. This section includes a comprehensive 
review of the cost functions adopted by Austria, Sweden, and Finland Railways. Pitfalls and 
strengths of the fun cost functions are investigated and results for Iranian Railway network is 
compared with those of the selected countries. 
 Section 5 concludes the paper and  consist of some suggestion for further researches.       

 
 

Keywords: Marginal cost, railway infrastructure, cost function; cost elasticity, wear and tear 
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