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1 INTRODUCTION 
 
GDA (Southeastern Anatolia part of Turkey) has been the most underdeveloped area of the 
country until the beginning of 1990’s that was when GAP (Southeastern Anatolia Project) 
spatial and economic development program was initiated to provide economic and social 
progress of the region. GAP, aiming to increase the energy and agricultural production in the 
region, is the largest and most comprehensive development project ever implemented in 
Turkey.  Moreover, the region’s strategic location close to Middle East countries was an 
additional factor in increasing the attractiveness to embark upon such a development program 
from international activities’ points of view. In order o achieve the overall objectives of the 
program, the set targets comprised energy & irrigation projects and the introduction of modern 
technology together with the improvement of transportation network 
To give an idea about the size of the region and irrigation area, the following comparisons can 
be made: Total surface area of Southeastern Anatolia is 13,5 percent of the surface area of 
France and 176 percent of Netherlands’. Total cultivable land (3.081.200 ha.) region is 
approximately 9 percent of France’s cultivable land. Total area that is irrigated by GAP is 
approximately equal to 4,6 percent of France’s total cultivable land.  
Once the expected increase in the agricultural production was realised, it was evident that some 
sort of chain reactions would start in other sectors of the both regional and national economy. 
Like an initial agricultural development followed by industrialisation would cause drastic 
changes in the economic and social life of the region and also in the long run increase the rate of 
economic growth of the country. Similar studies have shown that, economic means of 
development will create various problems and bottlenecks on the existing transportation system 
as it was in the case of GDA. In order to increase and maximise the benefits of investments; an 
effective, multimodal and least costly transportation network should support the development 
program. That was the reason, why among the different cases involved in the development 
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program, a special consideration has been given to transportation planning and infrastructure 
investment appraisal cases. 
 
 

2  MODELLING THE TRANSPORT OF THE REGION WITHIN THE GAP  
 
A multi-modal, single transportation network was established to represent the passenger and 
goods movements as national transportation within the country; and also as international 
transportation between the countries, especially those located in the Middle East. The network 
comprised  highways, railways, airlines, pipelines, waterways, terminals, transfer points and 92 
zones. A transportation model was calibrated using the necessary data consisting of population, 
employment, GDP, car ownership and finally generalised costs together with the links 
representing the network. In order to realise the model split and assignment steps at the same 
time; it was coded as a unique network in which the different modes or lines were connected to 
each other where transfers were available. Then, on this intermodal network the all-or- nothing 
assignment model was tested by using origin/destination matrices obtained from 12 groups of 
goods movements and passenger trips for the selected base year of 1988. 
All or nothing trees and shortest paths were built on the overall user cost which was found from 
the sum of generalised cost of traveling, and cost of dummy links at transfer points. The 
mentioned dummy links were connected to the network to represent the loading/unloading, 
storing  and waiting costs at transfer points of the concerning trip whereas generalised costs 
were a function of real trip time and out of pocket costs. 
All-or-nothing assignment algorithm, which loads the matrices on the given type of minimum 
paths, was preferred to other sort of capacity constrain and equlibrium algorithms. The reason 
of the choice was the difficulty of loading different groups of goods and passengers with 
different user costs. Each was loaded to the network and then the total volumes on the links 
were calculated by the accumulation of the results obtained for goods and passengers transport 
seperately. As for no capacity constrain was given in all or nothing assignment, overloaded 
sectors and bottlenecks were determined by comparing the output of the model or in other 
words the total assigned volumes with the projected capacity of the related system. Volume 
capacity ratios exceeding 0.80 on highways and 0.95 on railways were specified as the links 
requiring improvments. 

3 TRANSPORTATION  POLICIES AND STRATEGIES DEVELOPED TOGETHER 
WITH  THE NECESSARY NETWORKS  
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One of the essential policies of the GAP was to provide widespread and efficient distribution of  
the regional production with  minimum user costs to encourage the private sector investments in 
the region. Therefore, the transportation  planning was the crucial part of the whole GAP as it 
analysed how to improve current transportation system to a better, high capacity, effective and 
multimodal network that could meet the increased demand with the minimum economic costs. 
The observed and estimated total passengers and goods demand, under the captions of whether 
GAP is performed or not, are given in the following table for the base year of 1988 and target 
year of 2005. 
 

Table 3.1: 1988/2005 Total daily goods and passenger demand (ton/day-passenger/day) 
  1988 2005 

Total goods (ton/day)  333,806
If GAP is performed 

Total passenger (passenger/day)  359.791
Total goods (ton/day) 111.230 216.899

If GAP is not performed 
Total passenger (passenger/day) 81.833 175.941

 
The existing network covered  the base year network and the only improvements, which had 
already started and would have been completed by the year of 2005. The total lengths of 
highways/motorways and railways representing the existing network in the model were 3.815 
km and 805 km. respectively. This was the first developed scenario and defined as the do 
minimum alternative. Furthermore, three fundamental transportation strategies, represented by 
different future networks, were tested by the model to disclose the performences of the policies. 
The first suggested alternative, scenario I was defined as “The General Improvement Strategy” 
and it represented the policy of improving the existing network without giving any priority to 
any mode and providing a balanced development in all modes. This policy did not allow 
investing in any major transportation infrastructure. However, it involved increasing capacities, 
improving level of services and decreasing transfer time costs to lessen user costs with 
minimum capital costs. Also some necessary arrangements for the existing network were 
proposed to support the combined transportation so that existing rail lines could play more 
important role.  
Second alternative was the realization of the policy of “Railway dominant improvement strategy 
(Scenario II)” that focused on construction of new railways to decrease the domination of 
highways and also to achieve  the multimodality in the region The share of railways in the 
whole country is %4,5 for passenger trips and %9,6 for goods transport. These percentages for 
the GDA were even less than the country’s average, that was only %3,8 of passengers and %8,8 
of goods were carried by the railways in the region in 1988. This policy was more benefical to 
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provide a more balanced distribution of demand between the modes  when compared to the first 
one.  
Finally the third scenario representing the policy of “Highway Dominant Improvement 
Strategy”, aimed to give priority to highways to reinforce the superiority of highway 
transportation in the region. This scenario was the picture of more highways and especially new 
motorways within and outside the region 
In order to roughly taste the capabilitiy of supporting multimodality of these three alternatives, 
it was referred to the outputs of the related model runs. The percentages belonging to  railway 
and highway modes read from the reports of the given scenario I for the year of 2005 were 
%2,25and %95,75 for passenger trips, %17,61 and %82,39 for goods transport respectively. 
Similarly,  model split between railways and highways in the second scenario was as fallows; 
for railways %16,67 , for highways % 83,33 of whole passenger trips, for railways %31,45, for 
highways %68,55 of total goods transport. Finally, the results of the third alternative were found 
to be even more in favour of highways than the results obtained for the 1988 base year average 
case. The system performences of the 3 scenarios for the target year 2005 are given in Table 3.2 
 

Table 3.2: System performances of scenarios I, II, and III for the year of 2005 
  Highways Railways 
  vehicle-km/day speed(km/hr) ton-km/day speed(km/hr) 
 Scenario I 
Goods  10.394.810 48,2 14.081.720 35,0

Car 9.100.620 57,9  
Bus 991.660 51,4  Passenger 
Railway 15.047.290 35,0

 Scenario II 
Goods  8.049.660 48,2 110.775.900 37,0

Car 9.133.920 57,9  
Bus 930.730 51,4  Passenger 
Railway 18.439.090 41,6

 Scenario III 
Goods  10.314.170 49,2 13.513.140 35,0

Car 9.020.660 58,8  
Bus 994.250 52,6  Passenger 
Railway 15.044.440 35,0

 
As it was  derived from the figures given in the above table, the improvements proposed in 
scenario I caused an increase in the amount of goods carried by the railways and hence a higher 
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degree of intermodality. In this case,  special importance was given to the fact of  lessening the 
costs of transfer time losses on the rail network  to a more effective  combined goods 
transportation. The second alternative indicated that providing new rail lines with higher speeds 
would divert some important traffic from highways to rail systems. This was the application of 
policy emphasizing  a more balanced distribution  between the modes and providing higher 
degree of intermodality, especially between the rail systems and highway vehicles. 
 
 

4 ECONOMIC  APPRAISAL  OF  FUTURE  NETWORKS DEVELOPED FOR GDA 
 
In view of the strategic role of transport in a country’s economy and large amount of investment 
requirements, an economic appraisal is significantly important to conclude the issues in 
deciding on new investments. Since particularly developing countries, where high foreign 
credits and foreign  exchanges constitute a very big portion of such investments, comprehensive 
economic and financial feasibility studies  from the contry’s macro economic point of view  are 
even more determinant and urgent. 
Some aspects and results of the economic appraisals for the introduced scenarios, will be briefly 
summarized in this part. The fallowings were the basic assumptions and guidelines to measure 
and compare the economic costs and benefits : 
•  

The estimated economic life  was a 20 years time between the 1993-2012 
•  

The costs were discounted to the 1992 price level 
•  The discount rate was %12 
•  Environmental costs were excluded 
•  Shadow price factors were used to reflect the real resources consumed 
•  The cost items included in the analysis were: foreign part of construction, maintanance and 

operating costs; accident costs; time costs; costs of undelivered goods and passengers 
arising from inadequency of services 

•  The benefits taken into consideration were: reduced operating and maintanance costs; 
accident cost savings; user cost savings 

•  Two principle analysis techniques used in the study were: Net Present Value (NPV); 
Internal Rate of Return(IRR) 

The final results of economic feasebility studies, calculated with the 1992 constant prices, are 
given in Table 4.1 
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Table 4.1: Comparison of economic feasibility studies of the 3 scenarios (1992 constant prices) 
 NPV (Million TL) IRR(%) 
Scenario I 844.514 13 
Scenario II -5.623.872 -6,56 
Scenario III -153.001 11,03 

 
Economic evaulations showed that the first alternative was the only feasible alternative with its 
IRR higher than the discount rate and with its positive NPV. The economic feasibility study for 
the second strategy yielded a negative IRR and also a large but negative NPV. This indicated 
that investing in new infrastructures, rail sytems,  was the worst of all three cases. However, the 
third alternative where constructing new highways and motorways was the policy, resulted in an 
IRR- %11,03- that was very close to the discount rate-%12-. This proved that the last scenario 
was almost feasible from macro-economics point of view although it was not from 
multimodality point of view. 
 
 

5. CONCLUSIONS 
 
The general view of transportation systems in the whole country is major highway and poor 
minor rail networks where modal split is approximately %95 for highway modes and %4 for 
railway modes for both urban and intercity transportation. Since the 1940’s the policies 
followed account for this picture of poor multimodality. No major investments in railways were 
realized except for some short lines of urban LRT and metro systems in the city of Istabul. 
Therefore the policy of constructing mainly new highways and motorways exerted a negative 
effect on the progress of intremodality and combined transportation. 
In this article, eighteen-month hard study carried out by the transportation working group within 
GAP, was briefly summarized for the purposes of analyzing different approaches in regional 
transportation planning. Especially network improvements, differing from each other’s by 
modal split and intermodality were concluded in the light of cost benefit analysis techniques. In 
the narrow scope of this report, only the railway and highway modes were compared. 
First strategy of suggesting required local minor improvements and supporting combined 
transportation was found to be the most feasible one when compared to other two strategies of 
proposing new major investments. Although the railway prior strategy increased intermodality, 
it was proved to be the worst scenario because of high construction costs. However on the other 
hand, the second strategy increased the superiority of the highways in the region but it was very 
close to be proved to be feasible. The working group finally submitted the first strategy to the 
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government as the best solution for the region. They discussed that, for the foreign  credits 
dependent, developing countries like Turkey, investing in major transport infrastructures meant 
allocation of their important amount of limited resources. Therefore the first policy of initial 
minor improvements followed by new necessary investments in the long term would be enough 
to enhance GAP economic development program. But they drew attention to the point that 
although some new rail line projects might not be found to be feasible; their ability to support 
intermodality and combined transportation with minimum external costs should have been 
considered from transportation planners’ point of view in the region 
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