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CHAPTER 1 INTRODUCTION 

The Seventh Five-Year Development Plan stresses the necessity to rectify 
inter-regional disparities to sustain national integrity in terms of economic, social, 
cultural and political spheres. The study for the Eastern Black Sea Development 
Plan, or DOKAP, was introduced to contribute to this. In line with the development 
objectives to be attained through projects in prospective fields of activities, the 
regional transportation infrastructure and services will cater to the transportation 
demand for both people and goods. An adequate and reliable transportation system 
is one of major means to stimulate socio-economic development in a region. In this 
respect, the regional transportation study within the context of DOKAP aims at 
defining areas of undertakings facilitating and further encouraging social, economic, 
and cultural developments.  

The study will emphasize the effective implementation of ongoing and planned 
projects/plans that prove to be in line with the DOKAP Plan’s objectives through 
re-formulating and adjusting existing projects/plans where necessary, defining of 
complementary projects which are viable in economic terms to ensure support by 
funding agencies, and strengthening interactions with the rest of the country and 
outside. 

In order to understand comparative advantages and disadvantages of the region, the 
existing transportation structure with respect to the rest of the country and 
neighboring countries will be examined. Bottlenecks due to the general status of the 
national transportation sector together with the geographical location of the region 
will be explored to make the most out of the existing potential. Therefore, the 
existing conditions of the transport sector will be looked into at national, regional, 
and international levels. The outcome will be an evaluation of the possibilities and 
deficiencies for which action areas will be defined.  

The next step in transportation study is to forecast travel/transportation demand 
under different development scenarios to be developed by the regional planning 
study team. Depending on the available data, a simple network demand model will 
be utilized to forecast future demand, so that the capacity of the existing 
infrastructure and services can be assessed. In areas where the estimated demand is 
in excess of available capacity, the projects to overcome these bottlenecks will be 
defined and ranked according to the objectives of the regional development plan. 

The priority projects specified as per above methodology will be subject to further 
analyses in terms of their social and economic/financial viability in order to ensure 
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efficient use of resources. Pre-feasibility studies for such projects will enable 
decision-makers to evaluate the grounds on which either domestic or international 
financial sources can be secured for implementation. 
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CHAPTER 2 REVIEW OF THE EXISTING CONDITIONS 

A regional transportation system is part of the national and international 
transportation systems combining the facilities for modes varying from land to 
maritime transport, airways to railroads. Therefore, the effectiveness of a regional 
transportation system depends as much on the linkages with the outside world as the 
quality of the regional network itself. Although the improvements to the regional 
transportation facilities and services may improve the free flow of people and goods 
within the region, its dependence on the external links and services provided 
especially for goods imported into or exported from the region is clear. Therefore, 
the level of service that is provided in conjunction with the region-bound or through 
traffic trespassing the region is of major importance. In this respect, it is necessary 
to look into the structure, performance, and operation of the transport sector at 
national and international, as well as regional levels. 

 
2.1 National Transportation 

The transportation system in Turkey basically relies on highway transportation. The 
National Transportation Master Plan prepared in 1982 has covered the period of 
1983-93 to meet the transportation demand in cost-effective and rational way by 
maximizing the use of existing transportation infrastructure. In this respect, the plan 
aimed especially at diverting freight traffic onto the railroads and maritime 
transport. However, the present conditions reveal that, during the last 15 years, the 
transportation system has become dependent on the highway system more than ever 
with the shares of rail and maritime transportation shrinking further.  

Table 1 Transportation of Freight and Passengers by Transport Systems, 1996-1998 

(Million) 
 Freight Transportation Passenger Transportation 
 1996 1997 1998 1996 1997 1998 
 ton-km % ton-km % ton-km % pass-km % pass-km % pass-km % 

Highways 135,781 93.61 139,789 93.34 152,210 94.55 167,871 95.43 180,967 95.31 186,159 95.17 
Railways 9,018 6.22 9,717 6.49 8,466 5.26 5,229 2.97 5,840 3.08 6,161 3.15 
Sea Transport (1) 9 0.01 0 0.00 30 0.02 58 0.03 53 0.03 54 0.03 
Airlines (2) 240 0.17 263 0.18 274 0.17 2,754 1.57 3,007 1.58 3,243 1.66 
Total 145,048 100.00 149,769 100.00 160,980 100.00 175,912 100.00 189,867 100.00 195,617 100.00 
Sources:  General Directorate of Highways 1) Sea transport includes only domestic services 
 Turkish State Railways 2) Data does not include transport / from foreign countries 
 General Directorate of Maritime Turkey 
 General Directorate of Turkish Cargo Lines Joint Stock Company 
 General Directorate of Turkish Airlines 
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Transport is the major sector for which a substantial portion of  Government capital 
investment budget has been allocated. Within the sector, pipelines, highways and 
airways have received most of the allocated resources, while railways and maritime 
transport received financial resources well below the anticipated shares during the 
last 10 years. Even though the highways have been receiving about 80% of the 
Government transportation investment budget, the aims such as upgrading the state 
roads to facilitate heavy vehicle traffic could not be achieved, whereas a total of 
1,726 km of motorways were constructed and opened to operation, although not 
foreseen in the National Transportation Master Plan. 

In railways, the emphasis has rather been given to upgrading and extending the 
“hardware” of the sector. Yet the anticipated targets in terms of increasing the 
number of rolling stock and upgrading the infrastructure have not been achieved. 
Over the last 10 years, the number of diesel locomotives has decreased, whilst 
electric locomotives and multiple units (MU) have increased. The aims of 
increasing the number of freight wagons and renewal of tracks could be realized 
only by some 50%. Together with the operational issues, which remain to be the 
basic area to be addressed, the share of railways in the transport sector has been 
decreasing. 

Turkish maritime fleet, together with the vessels rented, has reached a total of some 
8.5 million DWT in capacity, resulting in an increased share of Turkish ships 
utilized in imports and exports. Also, efforts have been made to modernize the 
existing port facilities, as they are believed to be under the required levels to cope 
with the technical developments in maritime transport. A total of 110 million ton a 
year was handled through some 180 ports, of which almost a half is imports. 

With the introduction of privatization in air transportation, airways are assessed as 
the most flourishing subsector. The total fleet size by the end of plan period has 
almost tripled in number, while airports were renovated according to the investment 
programs to cater for the demand. 

Pipelines, on the other hand, were materialized for transporting oil and natural gas. 
Crude oil pipelines mainly from Iraq to Yumurtalik and natural gas pipelines from 
Russia form the basis of pipeline network, whereas product pipelines serving inland 
areas have also been constructed. However the aim of diverting oil transportation 
from highway to pipelines could not be materialized due to lack of sufficient 
network of product pipelines connecting refineries to consumption centers. 

With respect to national transportation issues, one has to mention the impacts of 
unstable conditions in the Middle East, especially the effects of the Gulf War. Since 
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the beginning of the war in the early 1990s, two pipelines transporting crude oil 
from Iraq have not been operable. This led to an increase in heavy vehicle traffic, 
especially in South Eastern Turkey, replacing the role of pipelines to a small extent. 
The crisis also adversely affected air transportation, which needed some years to 
recover. Needless to mention, the unstable political and economic conditions in the 
Middle East have long made the transit traffic trespassing Turkey diminished, and 
affected adversely the regions, including the DOKAP region. 

 

2.1.1 Highways 

(1) Highway system and institutions 

Aside from urban roads, highways in Turkey are clustered into five groups, for 
which three Government agencies are responsible for planning, design, 
construction, operation, and maintenance activities. The General Directorate of 
State Highways (KGM) of the Ministry of Public Works and Settlement is the main 
body dealing with motorways, state highways, and provincial roads, whereas the 
General Directorate of Village Affairs (GDVA) is responsible for rural (village) 
roads. The definition of village roads includes those roads connecting villages and 
village municipalities to their hinterlands as well as to the state highways and 
provincial roads. As a third body, the General Directorate of Forestry (Ministry of 
Forestry), undertakes the planning, design, construction and maintenance of 
so-called forest roads. The roads within municipal boundaries are under the 
responsibility of related district or greater municipalities. 

With the introduction of automotive industry in the 1970s, the ever increasing 
number of highway vehicles, coupled with the economic development of the 
country, made it necessary to extend the highway network and improve its physical 
and geometric standards. Devoting much of the available resources to highway 
transportation has eventually ended up in a highway-oriented transportation system, 
as mentioned above, with some 94.5% of freight (in ton-km) and 95% of passenger 
(in person-km) traffic on the highway system. In the 1980s, KGM has expanded her 
activities in constructing limited-access motorways along major movement 
corridors. As of 1999, the country has a network of 62,611 km of state and 
provincial roads, and 1,726 km of motorways. 

GDVA has a total of 385,682 km of village road network, which is composed of 
326,000 km of village and village municipality roads together with 59,682 km of 
connection roads to the national highway system. On the other hand, the length of 
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forest roads under the responsibility of General Directorate of Forestry totals some 
201,810 km. 

(2) Physical conditions of roads 

Regarding the physical and geometric conditions of the road infrastructure, detailed 
data for forest roads are not available, and discrepancies exist for other road types. 
However, the available data by type of roads, other than the municipal ones, are 
given in Table 2. 

Table 2 Distribution of Roads by Type of Surface Treatment (km) 

Responsible Agency Road Type Concrete 
Asphalt

Surface
Treatment Stabilized Earth 

Roads Primitive TOTAL Road 
per 104 km2 

KGM Motorways 1,726 - - - - 1,726 22.3 

KGM State 
Highways 5,350 25,084 618 39 254 31,345 404.5 

KGM Provincial 
Roads 309 23,682 3,523 1,141 885 29,540 381.3 

Gen.Dir.of Village Affairs Village 
Roads (1) - 1,574 5,005 4,295 0 10,874 140.3 

Gen.Dir.of Forestry Forest 
Roads NA NA NA NA NA 1,000 12.9 

TOTAL (2)  7,385 50,340 9,146 5,475 1,139 74,485 961.3 

% (excluding forest roads)  10.05 68.50 12.45 7.45 1.55 100.00  

Road per km2  95.3 649.7 118.0 70.7 14.7 961.3  

(Source: Report on Road Transportation, Special Commission on Transportation, SPO: Publication No: 2385 – ÖIK: 448, 1995, p: 8; & calculations) 

(NA) Data Not Available 
(1) No ‘Primitive Roads’ are recorded for village roads, whereas paths and tracks are classified as ‘Earth Roads’. 
(2) Since the distribution of forest roads by surface is not available, they are not included in roads by surface types. 

 

Excluding forest roads, which are not primarily used for transportation, almost 
four-fifth of the road length is either concrete asphalt or surface treated. There are 
about 400 km of state highways and provincial roads per 10,000 km2, whereas rural 
roads average to a high 140 km per 10,000 km2. 

(3) Road usage 

In terms of performance of road infrastructure, there are no adequate studies 
undertaken by the responsible agencies. Although some data exist, the most reliable 
information comes from KGM. Based on the estimates made for the 7th Five-Year 
Development Plan, general evaluation of performance of road network by type is 
given in Table 3. 

The road usage data are available only for state highways and provincial roads 
provided by KGM, whereas other agencies produce no such data. The use of road 
infrastructure by four groups of Annual Average Daily Traffic (AADT) by road 
type is given also in Table 3. 
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Table 3 Use of Infrastructure 

Annual Average Daily Traffic 
>10,000 10,000-1,000 1,000-100 100< 

Road Type Length 
(%) 

Average 
Heavy 
Vehicle 
Ratio 

Length 
(%) 

Average 
Heavy 
Vehicle 
Ratio 

Length 
(%) 

Average 
Heavy 
Vehicle 
Ratio 

Length 
(%) 

Average 
Heavy 
Vehicle 
Ratio 

Motorways 53.0 NA 47.0 NA - - - - 
State Highways 2.3 45 56.9 40 39.3 40 1.5 35 
Provincial Roads - - 1.0 16 32.0 61 67.0 23 
Village Roads NA NA NA NA NA NA NA NA 
Forest Roads - - - - 10.0 90 90.0 90 

(Source: Report on Road Transportation, Special Commission on Transportation, SPO: Publication No: 2385 – ÖIK: 448, 1995, p: 10) 
(NA) Data Not Available 

More than half of the motorways in length serves very little traffic. Although the 
picture might change with the introduction of complementary sections of 
motorways, it can still be concluded that, except certain segments, the motorways 
are not feasible and are not capable of cost recovery.  

(4) Road design 

In terms of design standards, village roads have higher standards than those of 
KGM, both for priority village roads (Village Roads-I) and others (Village 
Roads-II), resulting in high cost of infrastructure. As can be seen from Table 4 
below, design speed for priority village roads is 80 km/hr, whereas KGM uses a 
standard of 60 km/hr design speed for provincial roads. 

Table 4 Summary of Geometric Standards 

Road Type 
Design 
Speed 

(km/hr) 

Min. 
Curve 
R (m) 

Max. 
Grade 
P (%) 

Min. Lane 
Width  

(m) 

Min. 
Internal 
Shoulder 

(m) 

Min. 
External 
Shoulder 

(m) 

Max. 
Design 
Load 
(Ton) 

Project 
Life 

(million 
standard 

axle) 
Motorways 120 550 5 3.75 1.00 1.00 1230x10 150 
State Highways 90 150 7 3.50 - 2.00 820x10 100 
Provincial Roads 60 30 9 3.00 - 1.00 NA NA 
Village Roads – I 80 250 6 3.50 - 1.00 NA NA 
Village Roads - II 30 30 12 3.00 - 0.50 NA NA 
Forest Roads 30 15 12 3.00 - No 20 NA 
Others variable variable variable variable variable variable variable variable 

(Source: Report on Road Transportation, Special Commission on Transportation, SPO: Publication No: 2385 – ÖIK: 448, 1995, p: 12) 
(NA) Data Not Available 

As seen from Table 4, no correlation between minimum curvature and average 
speed exists. On state highways, for an average speed of 90 km/hr minimum 
curvature radius is taken as 150 m, whereas on village roads with 80 km/hr design 
speed, the minimum radius on curves is set as 250 m. Similarly, the maximum 
gradient applied on provincial roads is 9%, while it is 6% on rural roads. Design 
load, the main determinant of project life, is also ignored on village roads. 
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(5) Road traffic 

As for the volume of traffic on the national highway network, the concentration of 
traffic is seen on main roads linking the major urban (metropolitan) areas where 
industrial and agricultural production is controlled and specialized services are 
provided. In this respect, five distinct areas could be defined as of the first order, 
between which highways form the major transport corridors. Namely, Istanbul, 
Ankara, Izmir, Bursa and Adana-Mersin are the major traffic generator/attractors. 
Of the second order, Eskisehir, Gaziantep, Konya, Afyon, Kayseri and Denizli as 
well as Samsun and Trabzon in the Black Sea region generate traffic levels 
considerably higher than the rest of the areas. While some of these centers attract 
traffic due to their own capacity (ie. Kayseri, Konya, etc.), some benefit from their 
locations on these national (and in some cases international) routes and develop 
thereby (ie. Afyon, Bolu, Merzifon, etc.). Whatever the reasons may be, these 
centers have eventually emerged as nodal points of development in country’s 
geography, concentrating traffic around and along the named corridors. Figure 1 
displays, in graphical representation, the corridors along which the concentration of 
traffic is larger than 2,000 heavy vehicles in terms of annual average daily traffic 
(AADT). 

The number of vehicles has shown a considerable increase over recent years. The 
average increase in fleet size is calculated as 6.6% per annum between 1995 and 
1998. Cars make up the majority of vehicles in the fleet with a share of 61% and, 
although fluctuating slightly through the years, defines the average increase in the 
total fleet size.  

Highway strips where accidents occur at high rates are defined as “black spots.” 
The geographic distribution of such strips shows that almost all accidents occur in 
busy sections of highways (Figure 2). 
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(6) Road investments and financing 

KGM roads 

KGM prepares annual investment programs by regional directorates, prepared in 
accordance with the Five-Year Development Plans. Table 5 gives the breakdown of 
the 1998 Investment Program showing, in 1997 constant prices, the project costs, 
the actual expenditures until 1998 and the investments programmed for the year 
1998 by source of finance. Of the total estimated cost of the projects being 
undertaken, the actual expenditures so far add up to 19.1% (some US $ 3.3 billion in 
1997 prices) of the estimated total project cost. The largest expenditure was for 
‘State Highways Construction & Maintenance’ with a share of 30.9%. This is also 
the major item constituting half of the total costs (50.2%). The second major cost 
item is ‘Asphalt Pavement & Maintenance’ with a share of 11.5% in total costs and 
a share of 8.7% of the budget spent by 1998. Of the total US $ 17.5 billion worth of 
projects being undertaken, only some US $ 963 million would be invested in 1998, 
which translates into 5.49% of the total investment cost. So far 19.0% of the total 
budget estimated for the projects has been spent, and 6.78% of this remaining cost 
was to be realized in 1998. Taking into consideration these figures, it could be 
concluded that average completion time for a project that takes place on KGM 
investment program is 18.2 years. Since the total includes ‘projects’ that, by 
definition, need to be a continuous exercise like maintenance activities, program 
specific indicators would be more meaningful. In this respect, the highest 
realization rates are recorded for ‘agricultural roads’ and ‘dam roads and bridges’ 
prepared for DSI projects, with 1998 shares in budget being equal to one-third to 
one-fifth of the total estimated project cost. However, these projects account for less 
than 1% of the total costs. If operation expenditures of the new investments are not 
included (since they need to be spent on time to undertake the ongoing activities), 
the highest rates of realization are recorded in ‘bridge construction and 
maintenance’ and ‘projects to avoid land slides’ for obvious reasons. However, it 
can be concluded that KGM is under the pressure of projects with the number and 
size of projects not proportional to the resources allocated, prolonging the duration 
of projects.  

When the sources of finance are considered, it is noted that almost two-thirds (63%) 
of the required funds for the annual budget were driven from the central budget, 
whereas a substantial 27.8% was estimated to be funded through privatization 
income. Foreign credits account only for 5.2% of the total annual budget, used in 
financing of highway improvement and traffic safety programs.  
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Capital investments and operation/maintenance (O&M) expenditures can be used 
to judge the efficiency of the road infrastructure. However, segregated data are not 
always available. Based on the KGM’s budgets and annual investment programs, it 
is possible to differentiate major road construction activities in detail such as design, 
construction, surface treatment and pavement, etc. However, for road improvement 
projects, as well as for those which are contracted as design-and-built, it is not 
possible to break down expenditures into cost items. Similar conditions exist for 
other related agencies and the poorest area in this respect seems to be the O&M 
costs, which are not available separately for any type of roads. 

The proposed investments in highway development, like other public investments, 
face serious limitations in budgetary terms. Therefore, whether internationally 
financed or not, all projects need to be the subject of detailed and sound economic 
and financial analyses to prove their viability. 

Rural roads 

Similar considerations hold true for rural roads that are under the responsibility of 
GDVA. In addition to the introduction of “Group Village Roads” concept, a study to 
restructure GDVA, in line with the objectives of the 7th Five-Year Plan, was initiated. 
As a part of these efforts, the “Master Plan for Priority Village Roads” was 
introduced and the guidelines were issued by which the regional directorates were 
undertaking the necessary studies for completion by the end of 1999. The aim of the 
Master Plan is to define those priority village roads for which standards should be 
upgraded to enhance the economic viability and social welfare of the villages whilst 
ensuring the rational use of resources available. Existing rural settlements will be 
connected both to the national road network and to each other by the most optimal 
road connections, which will be periodically maintained according to the annual 
programs defined by the Master Plan. The costs involved will be defined to enable 
budgetary planning. The criteria set forth in the guidelines defined for the selection 
of the optimal road alignment should meet as many items listed below as possible. 
The road alignment should: 

- have relatively higher geometric standards, 
- be cost-effective, 
- be serving the possible maximum number of villages and population, 
- have relatively higher traffic volumes, 
- be on the minimum path, 
- be serving rural settlements with economic, social and cultural activities, 
- have suitable topographical conditions, 
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- require minimum number of civil structures such as culverts and bridges, 
- avoid areas subject to land slides, flooding, swamps, and should have minimum 

drainage, etc., 
- be able to provide maximum access in all weather conditions, and 
- not have any potential legal (ownership) problems. 

The road meeting the maximum number of criteria will be selected as the priority 
village road for which required works will be itemized and costs will be estimated. 
Any other roads that are not included in the priority listing are considered as the 
‘secondary village roads’. The guidelines suggest that all priority village roads 
should be considered for asphalt pavement, and for those that are not recommended 
for pavement, an explanation will be provided. The construction activities will also 
be monitored and a ‘construction priority listing index’ given below will be used to 
rank the roads. 

 Estimated cost (million TL) 
a-  Cost Points = -----------------------------------------  X 100 

 Population 
              b-  Group Village Points: 

groups with 2 villages = (+)  5 points 
groups with 3-5 villages = (+) 10 points 
groups with 6-10 villages = (+) 15 points 
groups with 11-20 villages = (+) 20 points 
groups with 21-50 villages = (+) 25 points 
groups with fewer than 51 villages  = (+) 30 points 

              c-  Central Village Point = (+) 10 points 

First the ‘cost points’ of the villages are calculated. Then the group village or central 
village points applicable to the road in question are subtracted from the cost points 
to determine the priority points of the road. The roads are then listed in ascending 
order by their priority points. At the end of the assessments, the road with the 
minimum points is considered as the priority road for which the necessary planning 
will be undertaken. 

The Directorate has also developed a set of geometric standards, given in Table 6, to 
be applied on priority village roads and secondary (other) roads. 
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Table 6 Geometric Standards for Village Roads 
 Priority Roads Secondary Roads (Others) 

Level of Service A B C A B C 
Annual Average Daily Traffic 200 200 200 - - - 
Terrain Conditions Level Rolling Mountainous Level Rolling Mountainous 
Design Speed (km/hr) 80 70 70 60 50 40 70 60 60 50 50 30 
Minimum Curvature (Rm) 250 200 200 120 80 50 200 120 120 80 50 30 
Maximum Grade (%) 6 6 8 8 9 9 7 7 10 10 12 12 
Max. Super Elevation (%) 8 8 8 8 9 9 8 8 8 9 10 10 
Lane Width (m) 3.50 3.50 3.50 3.50 3.50 3.50 3.00 3.00 3.00 3.00 3.00 3.00
Shoulder Width (m) 1.00 1.00 1.00 1.00 0.50 0.50 1.00 1.00 0.50 0.50 0.50 0.50
Platform Width (m) 9.00 9.00 9.00 9.00 8.00 8.00 8.00 8.00 7.00 7.00 7.00 7.00
Baring Capacity-bridges H20 – S16 H20 – S16 
Bridge Width (m) 3.50+3.50=7.00 3.00+3.00=6.00 
(Source: GDVA, Department of Research, Planning and Coordination, 1999) 

GDVA is also responsible for water supply and sewerage systems of villages, as 
well as resettlement of villages when needed. Due to the flooding of villages and 
towns by the construction of dam reservoirs in Artvin province, the latter issue is 
likely to be a major activity area in DOKAP for the Directorate in the next few 
years. 

 
2.1.2 Railways 

(1) Railway system 

In the early years of the Republic, there was a total of 4,000 km of railroads. With 
the promotion of national policies favoring railroads, the total length of railway 
network expanded to some 7,000 km in the early 1950s. The expansion of the 
network has reflected a structure that is required for the economic development of 
the country. However, since the 1950s there has been a change in policies, giving 
more emphasis to highway transportation. Permitted by the Government, free 
competition among all modes of transport has led to a decrease in rail transport 
since passenger and freight movements have chosen cost-effective modes that 
happened to be the highways in most cases. This is not only due to the expanded 
highway network and services, but also to the nature of cost recovery methods 
applied. The Central Government provides construction, operation and 
maintenance of highways for private operators, and the costs of these undertakings 
are not fully recovered. Railways, on the other hand, are expected to cover the cost 
of providing and maintaining infrastructure, although in practice this is far from 
being realized. Also, railways with a public service provider’s approach have 
lacked the strong commercial incentives. Under these circumstances, it was 
inevitable that the railroads have lost their market share in national transportation. 

On the other hand, the targets set forth by the Five-Year Development Plans (FYDP) 
for the development of railroads have never been achieved. In a transportation 
sector based on free market conditions, it is unlikely that TCDD will be able to 
attract anticipated traffic without being competitive in terms of service levels and 
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costs. Indeed, TCDD cannot handle the level of traffic foreseen by the 7th FYDP 
unless a major effort is made to restructure the operation.  

(2) Railway administration 

In terms of administration, there is a dual structure in railways. The General 
Directorate of Railroads, Ports and Airports Construction (DLH) and the General 
Directorate of State Railways (TCDD) of the Ministry of Transportation are the two 
bodies in charge of national railways. As the name suggests, DLH is responsible for 
the design and construction of railroads, whereas TCDD is entitled mainly to carry 
out operation of railways and any other activities related to the operation. TCDD is 
a State Economic Enterprise (SEE) which acts as a public service provider. 
Operation revenues can recover only a small portion of current costs and have no 
contribution to capital. TCDD is dependent on Government not only for the finance 
of any investment, but also for the operation capital subsidies. Officially, TCDD is 
receiving subsidies for track maintenance and repair, operation of some 
uneconomic lines and express train services, and train ferry services across Lake 
Van. Nine loss-making lines are subsidized by the Government, whereas a recent 
study indicates that, in practice, almost all of the lines in the TCDD network are 
sustaining losses. 

(3) Physical conditions of railways 

In terms of infrastructure, TCDD has a network consisting of 8,452 km of mainlines, 
of which 288 km is double tracked, and 1,934 km of sidings. Standard gauge of 
1,435 mm is used throughout the network. Rail weights vary up to 50 kg/meter. 
Steel, timber, and concrete sleepers are used, with concrete sleepers now being 
considered as ‘standard’ by TCDD.  

Due to the mountainous topography of the country, the number of curves and the 
sections with steep gradients on the network are considerably high. One-third of the 
total network consists of curved segments, whereas some 19% of the mainlines 
have curves with a radius of 200-500 m, and 11% with a radius of 500-1000 m. 
Gradients are larger than 1% for 25.5% of the network, and 2.7% has gradients 
greater than 2%. TCDD considers all curves with a radius less than 900 m, and all 
gradients above 1% as ‘sub-standard’ and intends to upgrade them. However, for a 
railway, which runs operations at great losses, a generalist approach such as this one 
cannot be considered as appropriate and economically justifiable. 

TCDD has a fleet consisting of steam, electric, diesel-electric, and diesel-hydraulic 
locomotives, as well as diesel-hydraulic rail buses, diesel, and electric multiple 
units (DMUs & EMUs). The numbers of locomotives and railcars in total have 
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increased, although diesel locomotives have decreased whilst the number of electric 
locomotives and multiple units have increased. Diesel and electric multiple units 
are used for suburban traffic. Of some 22,000 freight wagons 64% of the 
commercial fleet are two-axle wagons, which can carry about 25 tons of cargo. This 
is around the volume that can be carried by road trucks and puts railroads at 
disadvantage in competition with highway transport.  

(4) Railway traffic 

As mentioned earlier, TCDD has been losing ground on passenger traffic, which is 
calculated as much as 14% during the period between 1990-1994. During the same 
period, the mainline passenger traffic increased by some 15%, whilst the number of 
suburban passengers that counts for the majority of railroad passenger traffic (some 
80%) declined by 20%. Except prestigious services between Ankara and Istanbul, 
the quality of services offered on mainline operations is generally poor with delays 
and poorly maintained coaches. Despite low service quality, the development of bus 
services throughout the country has led to low levels of passenger traffic on 
railroads. The difference between relative travel times of rail and road has further 
contributed to the loss of rail passengers. Generally the rail travel times are 
70-100% more than those on road, with fares being some 25-30% less. With the rise 
in average disposable income and increase in car ownership, it is likely that the 
diversion from public passenger transport to private cars will also limit potential 
future readership for the railways. 

Annually, TCDD is carrying some 15 million net tons of revenue freight traffic, of 
which 96% is domestic low-speed traffic. The traffic increased by 17% in terms of net 
tons, and 15% in terms of net ton-km during 1990-94. International freight, on the 
other hand, declined almost by 50% in net tons and by severe 80% in net ton-km 
during the same period. This is mainly because of the decline in longer-distance traffic 
to Iran, Iraq, and the former Soviet Republics, as reflected in the average length of haul 
(725 km of average length of haul in 1990 decreased down to 292 km in 1994). 

The TCDD network has a low density of 900,000 tons per route kilometer, with 
uneven distribution of traffic over it. Figure 3 depicts the freight traffic densities, 
which clearly indicate the dominance of ore and coal routes together with the 
changes in the density of traffic on other lines. The low levels of freight traffic 
density is a major problem for TCDD operations and, even if significant increases 
in traffic is realized in the future, the densities on the network would still be too low 
to justify any major infrastructure investment. This is simply “because there is not 
sufficient traffic from which to recover the costs” (Turkish State Railways Restructuring 

Study, Phase A: Diagnostic Report, Final Report, Ankara: 1996, p.vii-3). 
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(5) Railway performance 

Financial assessment of railways indicates that there is a growing loss of the rail 
operation over the years. By the end of 1994, the net operating loss was estimated 
around TL 9,600 billion, equivalent to US $ 321 million. TCDD has been 
experiencing real increases in both working expenses and operating costs, which 
have not been matched by the change in traffic volumes. An analysis excluding the 
subsidies to see the performance of line sections have indicated that a considerable 
portion of the network is making very little contribution to the 
short-run-avoidable-costs (SRAC), let alone the cost of infrastructure renewals. 
Under these conditions, de-activation of loss-making lines is considered as one 
rational measure in order to ensure that the railway can continue to operate, since 
the Government is unlikely to be able to continue to provide the current levels of 
financial support in the short-to-medium terms. Needless to mention, such 
proposals meet strong objections from involved parties at different government 
levels for political reasons.  

(6) Railway investments 

In terms of improvements to and development of the infrastructure, DLH is 
currently undertaking a number of projects. These projects vary in size from 
construction of small-scale regional lines to large ones such as Ankara-Istanbul fast 
track, Istanbul Suburban Rail Improvement, and Bosphorus Rail Tunnel.  

Being the railway operator, TCDD is also considering a number of line 
improvements and extensions, in line with the Central Government’s policies. 
Figure 4 displays the lines under consideration, together with the lines named as 
“ECO Routes”. As can be seen, the DOKAP region is proposed to be connected to 
the GAP region with a proposed rail line running between Trabzon and Diyarbakir 
via Erzincan and Palu, reaching further south to the Syrian border. Also, a branch 
line is proposed to reach the Iraqi border via Cizre. However, TCDD did not 
consider a rail link along the coastal line from Trabzon to the Georgian border 
(further to Batum), mainly due to topographical reasons. 

As should be the case for any other capital transportation investments, major 
railway investments for implementation need to be appraised in detail from a point 
of financial viability, with respect to the general assessment of TCDD’s railway 
operations and the financial situation. 
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2.1.3 Maritime transport 

Maritime transportation proves to be the most cost-effective mode of transport 
when long-distance transportation is concerned. The large capital investment 
requirements for safe harbors, adequate handling and storage facilities for 
passengers and freight as well as linkages with the hinterland and main market areas 
make maritime transportation dependent on the public sector for the most part. The 
share of maritime transport is less than 1% for freight, and is only a fraction of total 
passenger transportation. However, 85% of transportation subject to foreign trade is 
being done by maritime, mainly due to the long distances involved in international 
transportation. In terms of international shipping, a total of 44,000 ships were 
handled at the ports in 1998, almost one-fifth (18.5%) being served by Istanbul. 
Kocaeli accounts for 14.7% of the ships unloaded, whereas Mersin for 12.9% for 
the loaded ones. Istanbul is specialized in cargo such as mechanical parts, vehicles 
and containers, and empty containers are loaded at Izmir port. In terms of ore, bulk 
and oil transportation (named as OBO), the largest shares of imports go to 
Kocaeli (27.8%) and Aliaga (19.9%), whereas Mersin (17.1%), Aliaga (13.1%), 
Iskenderun (13.0%) and Kocaeli (10.3%) are the main ports of exports. 

In terms of tons of OBO transportation, the ports have specialized as unloading and 
loading ports depending on the directions of traffic between production and 
consumption centers. In this respect, Istanbul is the port handling the largest 
unloading quantities with a share of 46.2%. 

 

2.1.4 Airways 

Since 1940, air transportation has increased by 200 times in terms of number of 
aircraft, some 1,000 times in terms of flights, and 14,000 times in terms of 
passengers. The recent annual increase rates are 1.56% in aircraft, 7.09% in number 
of flights, and 7.93 % in number of passengers between 1995 and 1996. These 
figures represent only those of Turkish Airlines, and it should be noted that the total 
air transportation has increased at a higher rate since the introduction of 
privatization in airways sector. 

Istanbul (Atatürk), by and large, is the primary airport of Turkey with nearly half of 
the traffic being handled through it: 44.5% of air traffic, 42.0% of passenger traffic 
and 60.0% of freight traffic. In terms of air traffic, Ankara (Esenboga) is the second 
for air traffic (12.9%) although Antalya has higher shares for both passenger 
(18.4%) and freight (12.8%) traffic. They are followed by Izmir (Adnan Menderes) 
airport with shares around 7-8%. 
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2.1.5 Pipelines 

Pipelines have been utilized for petroleum and natural gas, but the aim stated in the 
Five Year Development Plans to connect refineries to major consumption areas 
such as large urban centers and industrial areas has not been fully accomplished. 
National oil reserves are mentioned to be around 954 million tons. However the 
actual reserves of recoverable oil are estimated to be in the order of 128.3 million 
tons based on known oil fields. Of this reserve 89.2 million tons have already been 
explored, leaving some 39.1 million tons to be recovered. The crude oil production 
of 3.9 million tons per year is estimated to be maintained at the same level for the 
years to come, provided that new fields are opened to operation. Five refineries 
have a total of 32 million-ton annual capacity of which some 81% has been utilized. 
On the other hand, the existing Iraq-Turkey crude oil pipeline that transports Iraqi 
petroleum to Ceyhan was not operational for some years due to the Gulf Crises. It 
has been re-opened since 1996 under the UN Resolution and, has transported 41.3 
million tons in 1999. The Iraq-Turkey crude oil pipeline transported 82.9 million 
tons Iraqi petroleum in 1989 just before its closure.  

Efforts in the international platforms have also been made by the Turkish 
Government to connect Azerbaijan oil fields by pipelines to the Turkish ports in 
Ceyhan. Regarding this project, significant and concrete steps have been taken to 
bring this project into fruition. The negotiation between the working groups of 
Turkey, Georgia, and Azerbaijan and representatives of Azeri Government and oil 
companies were held on Intergovernmental Agreement (IGA), Host Government 
Agreements (HGA), Turnkey Agreements (TA), and Governmental Guarantee. 

During the OSCE Summit on November 17-19,1999 in Istanbul, Turkey, Georgia 
and Azerbaijan, with the US President witnessing, signed IGA of the 
Baku-Tbilisi-Ceyhan Crude Oil Pipeline Project on November 18,1999. Host 
Government Agreements, Governmental Guarantee and Turnkey Agreement were 
initialed and amended as annexes to the IGA. Those agreements will be signed after 
the approval of IGA by their parliaments. BOTAS would be the turnkey contractor 
for the construction of the pipeline within the Turkish territory and a terminal at 
Ceyhan. Baku-Tbilisi-Ceyhan Crude Oil Pipeline is planned to become operational 
in April 2004 and will have a capacity of 50 million tons/year. 

For natural gas, a total of 12,377 million m3 of natural gas was imported and 
consumed in Turkey in 1999. A total of 8,692 million m3 of natural gas transported 
from the Russian Federation of which 2,694 million m3 was via Turusgas. In 
addition to this a total of 3,666 million m3 natural gas equivalent of LNG was 
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purchased of which 3,590 million m3 were from Algeria and 76 million m3 from 
Nigeria. 

A bilateral agreement was signed between Turkey and Iran, and studies were 
initiated for the realization of the Eastern Anatolia Natural Gas Pipeline project. 
The construction works of the Eastern Anatolia Natural Gas Pipeline has been 
proceeding under five sections, namely Dogubayazit-Erzurum, Erzurum-Sivas 
(Imranli), Sivas (Imranli-Kayseri: Kayseri-Ankara Natural Gas Pipelines and 
Kayseri-Konya-Seydisehir Natural Gas Branch Line. Studies are also being carried 
out for the construction of a compressor station in Dogubayazit. 

This pipeline is planned to become operational in July 2001. It is also planned that 
the tenders will be launched for the Konya-Izmir Natural Gas Pipeline and the 
Sivas-Mersin Natural Gas Pipeline. They are both the extensions of the Eastern 
Anatolia Natural Gas Pipeline. 

Another agreement was signed between the Russian Federation and Turkey for the 
transportation of 16 billion m3 per annum natural gas from the Russian Federation 
via a proposed pipeline to be constructed beneath the Black Sea. Studies on the 
project named Blue Stream Pipeline Project have been proceeding in both Turkish 
and Russian territories. 

The Turkmenistan-Turkey-Europe Natural Gas Pipeline Project has also been 
developed for the transportation of natural gas produced in the southern part of 
Turkmenistan by a trans-Caspian pipeline to Turkey and later on to Europe. The 
natural gas transported by this line would meet the natural gas demand of Turkey 
and Europe expected to rise in 2000s.  

The Egypt-Turkey Natural Gas Pipeline Project is developed for the transportation 
of 4 billion m3 per annum of gas to Turkey by a pipeline beneath the Medeterranean. 
The working groups both from Turkey and Egypt are conducting feasibility studies 
regarding this project. Under the Protocol signed on February 2, 2000, Turkey and 
Egypt have agreed for the cooperation in the field of natural gas and oil. 

Studies on the Iraq-Turkey Natural Gas Pipeline are proceeding. Under the 
framework agreement signed regarding this project, 10 billion m3 per annum 
natural gas produced in Iraq will be transported to Turkey. 
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Studies are also underway for establishing second LNG import terminal in 
Izmir-Aliaga. The construction works of Can-Canakkale Natural Gas Pipeline and 
Karacabey-Izmir Natural Gas Pipeline are proceeding. 

 

2.2 Regional Transportation 

The DOKAP region, through some 4,000 years, had been on the crossroads linking 
the Far East to Europe via Iran in the south and Black Sea in the north. Trabzon was 
the hub point where road transport joined to sea transport to link Central Asia to 
Europe. As early as 138 BC, the Chinese Han Dynasty, in search of alliances in the 
Central Asian kingdoms such as Fergana, Samarkand and Bukhara to contain his 
main enemy to the north “the Hun Empire”, started missions of exploration. 
Although no alliance with Central Asia resulted from these explorations, the 
Dynasty continued his efforts on fortifying and stabilising a route to Central Asia 
and beyond where they had found Persia and the Roman Empire, and engaging in 
trade along this route. This road was eventually to become functioning as the Silk 
Road around 100 BC stretching for some 13,000 km from Shanghai to Cadiz on the 
Atlantic coast of Spain. 

Since there was no alternative to the Silk Road until very long sea routes became 
reliable enough for commercial use, the profits from the use of the road were 
estimated to be enormous, derived both from the monopoly power of controlling it 
and from new manufacturing and trading activities introduced to the economies of 
the cities along the route. Cities along the route such as Samarkand became 
manufacturers of silk goods for exports. With the popularity of silk clothing among 
the Roman elite, however, Chinese managed to retain the monopoly of raw silk for 
centuries. Other major commodities that are carried on the Silk Road included furs, 
ceramics, iron, lacquer, weapons, and Oriental herbs from China, and gold, other 
precious metals and stones, woolen and linen textiles, ivory, coral, amber, asbestos 
and glass which was not manufactured in China until the fifth century.  

With the decline of the Roman Empire, the Silk Road became more and more 
unsafe and less and less used for commerce, and eventually disappeared in the West. 
With the rise of the Mongol Empire covering much of the Central and Northern 
Asia in the 13th and 14th centuries, the road was revived, although along a slightly 
different route. This is when Trabzon was started to be used to transship goods from 
east to west and vice versa, linking north and northeast Europe to Central Asia via 
roads through Tabriz. The traces of the route can still be found in the DOKAP 
region. Therefore, the city and its port had played a major role as the major 
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break-of-bulk point until alternate sea routes between the Far East and Europe were 
discovered through Indian Ocean, around South Africa and the Mediterranean. 
With the opening of the Suez Channel in 1869, the importance of the Silk Road 
diminished. However, the roads crossing Eastern Turkey and the DOKAP region 
were still the only connection for Iran to reach the Black Sea, especially after the 
opening and upgrading of the road from Trabzon to Tabriz in the 1850s. To be able 
to compete with this connection, the Tsarist Russia had built a railroad connection 
from the port of Poti on the eastern coast of the Black Sea to Tbilisi. There has 
always been some rail projects in the minds of the governments connecting 
Erzincan, Erzurum, Tabriz and Baghdad to integrate the region better and to stay 
viable in the picture of regional transportation. One rail project between Trabzon 
and Erzurum was mentioned in the local press way back in 1944. There it was 
reported that the project had been contracted and the contractor for an 80-km long 
section had made the site investigations for the stations around Trabzon. However, 
this rail line never materialized. 

The region, through history, has never been a focal point for manufacturing, but 
rather a trade and transshipment area through which transit traffic has been passing. 
Today also, the DOKAP region is behind the national averages in terms of 
indicators of industrialization such as the share of population working in 
manufacturing industries and the share of manufacturing in the GDP. This general 
nature of the regional economy, together with the social structure, forms the 
regional transportation structure.  

With the intention to facilitate trade and development, Turkey has initiated a new 
economic cooperation instrument in the Black Sea Region, which may well help the 
development of the DOKAP region. The trade between Turkey and the other 
members of the Black Sea Economic Cooperation Council (BECC) shows the 
dominance of the Russian Federation. The share of DOKAP ports as points of 
transshipment in this trade is not proportional to the locational advantages of the 
area, as only some 15% of all the exports transshipped are via DOKAP ports. 
Beside tea and hazelnut, almost all of the goods exported through DOKAP ports are 
originating from other parts of Turkey. However, the enterpreneurship that emerged 
during the early 1990s with the opening of former Soviet Union countries has given 
an advantageous position to the region with a considerable number of businessmen 
either being located or having linkages in these countries. 

The experience gained through the border trade that has started with the opening of 
Sarp border has also helped businessmen of the region get organized to manage 
trade between Turkey and former Soviet Union countries. Starting from 1990, the 
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border trade reached its maximum levels recorded in 1994 and followed by a 
decline due to restrictions imposed on border trade because of EU custom 
regulations as well as limitations brought about by former Soviet Union countries 
themselves. The main export items have been sugar, leather goods, spices and 
cleaning agents, whereas coal, iron, timber, scrap metal and raw skin have been the 
major imported goods. There has also been a major trade activity, the so-called 
suitcase trade, between Turkey and these countries, although no concrete statistical 
data are available. The volume of trade is reported to be decreasing, due to similar 
reasons mentioned for border trade. Besides, suitcase traders, having exploited the 
chances and filled up the market demands for the goods offered in the DOKAP 
region, have first diverted to the better organized and specialized markets in Turkey 
such as Istanbul, and then further away to other countries where better prices and 
variety of commodities are marketed with incentives, such as Dubai. The DOKAP 
region has gone through, therefore, two periods when the trade and transshipment 
of goods have first flourished giving hope on the grounds for development, then 
diminished mainly due to external factors, the embargo on Iran, and limitations on 
international trade. This has been reflected on the infrastructure and services 
provided in the transportation sector as well. 

 

2.2.1 Highways 

(1) Regional highway system 

Parallel to the hierarchy of roads in Turkey, the road network of the region also 
consists of state highways, provincial roads and village (rural) roads. Mainly the 
two regional directorates of KGM are responsible for the state and provincial roads 
in the region; Trabzon (10th) Regional Directorate is in charge of KGM activities in 
all provinces of the region except Ordu, where Samsun (7th) Regional Directorate is 
the responsible local agency. Since the jurisdictions of KGM’s regional directorates 
do not follow administrative jurisdictions of the provinces, some small portions of 
the DOKAP region also lie within the jurisdictions of Sivas (16th) Directorate, such 
as Sebinkarahisar and Alucra districts of Giresun Province, and short stretches of 
roads in the south of the region within the jurisdictions of Erzurum (12th) 
Directorate such as Kelkit-Erzincan and Maden-Askale roads.  

The general layout of the state highways shows that there is a regional network with 
the coastal highway (State Highway: 010-17/25) being the backbone of the system, 
with a second east-west inland axis (State Highways: 100, 040, 052, 050) along the 
south of the mountains, running parallel to the main coastal axis (Figure 5). 
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Following mainly the course of the Kelkit valley which sits on a fault line and 
where land slides are common, the geometry and the physical conditions of the road 
are of low standards and in higher altitudes, maintenance is a major issue. The large 
section of the highway between Bayburt-Ispir is not paved and a short section 
between Bayburt-Pazaryolu is an earth road. 

(2) Connection roads 

There are north-south connections linking the two axes at eight locations, although 
most of them are of basically low-standards due to the topographical and climatic 
conditions, as they go through mountainous areas. Of these, Trabzon-Gümüshane is 
the major highway (State Highways: 885, 050, 915) linking coastal areas to the 
southeast, through most southerly provinces of the DOKAP region, Gümüshane 
and Bayburt. This has also been, through Erzurum, the road for transit traffic to and 
from the Middle East, especially Iran, and is connected to Southeastern Anatolia, 
known as the GAP region. Another highway link (State Highway: 877) starts at 
Tirebolu on the coast, running southeast through Kürtün, to meet the 
above-mentioned Gümüshane-Bayburt Highway around sub-province of Torul. 
Based on a protocol signed with KGM, DSI have upgraded some 46 km of the 
85 km long road during the construction of Kürtün dam. There is a road branching 
off south from Gümüshane-Bayburt road, some 15 km away from Gümüshane, 
linking the two sub-provinces of Kelkit and Köse. Traversing the inland 
mountainous areas, these connections have low physical and geometric standards 
and are not paved. Similarly the road between Bayburt and Çaykara is not paved, 
and it is often the fog, if not the snow at Soganli Pass, that hinders traffic. This is 
true for almost all of the secondary roads passing from north to south. Tunnels are 
often mentioned in case of mountain passes. It is argued that although the initial 
capital costs would be much higher as compared to roads through the valleys, the 
long-term savings from the operation costs and uninterrupted traffic should favor 
tunnel alternatives. In this respect, improvements have been undertaken for Kop 
Mountain Pass on Bayburt-Erzurum highway, one over the mountain and another 
through a 3.5-km long highway tunnel to serve transit traffic. Also, during the 
construction of Kürtün dam, DSI has constructed the 46 km section of the 
Tirebolu-Kürtün road with a tunnel to improve the road whilst serving the 
construction site. With the introduction of roads to be relocated in Artvin province 
due to dam construction, an alternative with a tunnel between Hopa and Artvin, 
some 40 km in length, has also been mentioned, although not included in the 
preliminary study mentioned below. 
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Connection to the Eastern Anatolia 

The eastern areas of the DOKAP region is connected to the Eastern Anatolia via the 
north-south highway (State Highway: 010-26) starting from Hopa, through Borçka 
and Artvin, running to Erzurum (State Highway: 950) towards south west, and 
running to Ardahan, Kars, Igdir and further south east (State Highway: 010-27), to 
Iran. The topography of the area together with the climatic conditions make 
transportation difficult, since as much as three meters of snow fall is common in 
winter at Cankurtaran pass between Hopa and Borçka, although only 640 m in 
altitude. Due to the number of dams to be constructed mainly along the Çoruh river 
and tributaries, there will be interruptions to these connections for which alternative 
corridors have been studied by KGM. Of the total 550 km in question, some 350 km 
of roads (almost two-thirds) will need to be reconstructed in order to provide 
north-south connection as well as access to the settlements in the region. This is 
where the tunnel option mentioned above is considered. 

Other north-south connections 

Starting from the west, other connections crossing the region in the north-south 
direction are: 

- Ünye-Akkus-Niksar (State Highway No: 850-01), 
- Ordu-Ulubey-Gürgentepe-Gölköy-Mesudiye-Koyulhisar (State Highway No: 

855-01/02), 
- Giresun-Dereli-Sebinkarahisar (State Highway No: 865-01/02), 
- Of-Çaykara-Bayburt (State Highway No: 915-01/02), and 
- Of-Ikizdere-Ispir (State Highway No: 925-01/02). 

As far as the north-south alternate highway connections are concerned, these roads 
are not capable of catering highway traffic due to mountainous topography with 
high altitude. The mountainous areas hinder the development of geometric and 
physical standards of the roads while winter conditions make them impassible, 
although continuous costly snow clearing and maintenance work is undertaken by 
KGM. For example, the road between Of and Ispir was completed in 1989. KGM 
local officials reported that since then it was not possible to keep the road open to 
traffic for all seasons. In spite of the considerable capital investments having been 
made for avalanche-tunnels and walls, and continuous maintenance works, the road 
is closed down for at least six months of the year, especially due to Ovit pass (2,600 
m), which receives six meters of snow, followed by avalanches that block the road 
with broken trees and debris. Considering the high costs involved in providing 
access and maintaining these roads, or constructing tunnels where financing will be 
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the main problem, it is most likely to be more effective and cost-efficient to rely and 
strengthen the existing ones. 

Connections with the Central and the Western Anatolia 

The connections with the Central and the Western Anatolia are provided again by 
the coastal highway through Samsun and Merzifon (State Highways: 010-16/17, 
795), the latter being the junction where westerly traffic diverts to Tosya-Gerede 
road for Istanbul and the west, whereas southerly traffic continues to Ankara and 
further to the south through Çorum. The second east-west axis along the Kelkit 
valley is the shortest path for traffic originating from (or destined for) the 
settlements along this corridor and meets the Samsun-Ankara highway at Merzifon 
where it connects to the western route. This connection is maintained via the roads 
through Amasya, Tasova, Resadiye and Susehri to Erzincan, but is relatively of low 
geometric standards due to the route followed along the valley, especially in the 
eastern sections. Unless justified by the volume of traffic to be encountered in the 
future, the priority of this connection is second to the coastal highway and should be 
developed after the full capacity of the coastal road is used. 

Connections to the East and the Southeast Anatolia 

The connections to the East and the Southeast Anatolia are maintained through 
Bayburt-Erzurum-Bingöl-Mus-Diyarbakir road and Bayburt-Tunceli-Pülümür road 
via Elazig. The topography and climate are again major problems to these 
connections, with KGM preferring the former route due to costly, and often 
impossible, maintenance and operation of the latter. 

(3) Road system by province 

In terms of the regional road network by provinces, the picture does not seem to be 
as discouraging as the public see it (Table 8). As the table shows, considering the 
total network of state highways and provincial roads, the DOKAP region has the 
same rate of roads per 10,000 population, with state highways alone being above 
the national average (6.5 km vs. 5.2 km). Provincial roads on the other hand, are 
below the national average in terms of roads per 10,000 people. The same situation 
also holds true for the road length per unit area is served: 4.85 km of road per km2 in 
the DOKAP region whereas the national average is 4.24 km/ km2, and 3.25 km of 
provincial roads per km2 in the region versus 4.58 km as the national average. 
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Table 8 Distribution of State Highways and Provincial Roads by Provinces 
Provinces Artvin Giresun G.hane Ordu Rize Trabzon Bayburt DOKAP TURKEY 

State Highway (km) 324 319 333 304 174 234 213 1.901 32.848
Provincial Road (km) 236 104 129 337 150 248 72 1.276 35.516
Total Network (km) 560 423 462 641 324 482 285 3.177 68.364
1997 Population 184,070 460,805 153,990 840,148 325,581 846,876 99,638 2,911,108 62,865,574
State Highway (km/10,000 people) 17.6 6.9 21.6 3.6 5.3 2.8 21.4 6.5 5.2
Provincial Roads  (km/10,000 people) 12.8 2.3 8.4 4.0 4.6 2.9 7.2 4.4 5.6
Total Network  (km/10,000 people) 30.4 9.2 30.0 7.6 10.0 5.7 28.6 10.9 10.9
Provincial Area (km2) 7.436 6.934 6.575 6.001 3.920 4.685 3.652 39.203 774.815

State Highway (km/km2) 4.36 4.60 5.06 5.07 4.44 4.99 5.83 4.85 4.24

Provincial Roads (km/km2) 3.17 1.50 1.96 5.62 3.83 5.29 1.97 3.25 4.58

Total Network (km/km2) 7.53 6.10 7.03 10.68 8.27 10.29 7.80 8.10 8.82

Source: KGM 1999, and Consultant’s calculations based on KGM maps 
(*) For national roads; motorways are included in state highways, and unpassable roads in earth roads. 
(**) There are differences with respect to length of the roads, since Provinces' and KGM Directorates' boundaries do not necessarily 

match. 

On provincial basis, Giresun, Bayburt and Artvin are the three leading provinces 
with average length of state highways per 10,000 population three to four times 
higher than the average of Turkey. The averages for the provincial roads are also 
higher than the national average. The province with the average length of state 
highways per 10,000 population as low as 50% of the national average is Trabzon, 
followed by Ordu province with some 70% of the Turkey’s average. In terms of 
area coverage, there are not large variations among provinces, although Giresun, 
Gümüshane and Bayburt have averages only as large as one-third of the national 
average. Both indicators point out to the decreasing population as well as the spatial 
structure of the provinces; those provinces on the coastal strip, with the 
out-migration of population are better off in terms of roads per 10,000 population, 
whereas inland provinces (or provinces with larger areas laying inland) where 
concentration of population is limited to a number of settlements, are ranked as 
low-order in terms of area coverage of the road network, due to the limited roads 
connecting these settlements. 

(4) Coastal road 

Functioning as the backbone of the region, the coastal road has deserved a special 
attention of KGM in recent years. In 1994, the Sub-Directorate of Transportation 
and Cost Studies of KGM prepared the “Traffic Study for Samsun-Sarp Coastal 
Highway”. In order to analyze the existing traffic, O/D surveys and traffic counts 
were carried out at six locations in June. Using automatic counters, traffic counts 
were also made at 15 locations (Figure 6) during the week of O/D surveys to define 
the total volume of traffic by type of vehicle and the sampling rates of O/Ds.  The 
study came to a conclusion that, in case a toll road motorway was built along the 
coast, the volume of traffic would be fairly small since short distance trips would 
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tend to avoid costs which would not pay back the time saved by travelling through 
the toll road. Especially for passenger traffic where the demand is met mostly by 
minibuses, the use of motorways for even short distance trips would mean an 
increase in the cost of ride that passengers would not be ready to pay, since 
anticipated time savings would either be minimal or even likely to be negative due 
to re-routing for access roads and to time spent at gates. One option of operating the 
motorway without any user charges, on the other hand, is not a financially viable 
solution, since the investment would not be paid back, and still the capital cost 
would be much higher because of the approach roads to be provided for every 
settlement along the alignment of the motorway. The observations have shown that 
there are some 40 signal-controlled intersections or pedestrian crossings, all ground 
level, along the coastal highway. Together with congestion, especially during peak 
hours, and speed limitations in urban areas, the average travel speed for car and bus 
was recorded to be 45-55 km/h, and for trucks 35-40 km/h (Table 9). Transit traffic 
going through urban areas also raises concerns for traffic safety, as mixing two 
different types of traffic, i.e. through traffic of large trucks and intra-city traffic, 
with different characteristics increase possibility of accidents. 

On-going improvements 

The coastal road, often subject to damages caused by harsh waves of Black Sea and 
heavy rains and consequent land slides, has been contracted by KGM to be 
improved in physical and geometric standards. The road stretching for 715 km from 
Sinop in the Middle Black Sea Region to Sarp at the very east-end of the DOKAP 
region is planned to be completed by the year 2002. Three different financing 
methods for 21 road sections were utilized: 

- six sections were financed directly through the funds allocated from KGM 
budget, 

- four sections were financed by the World Bank credits (63%) and partially 
(37%) by KGM, 

- 11 sections were contracted to private companies with financing being their 
responsibility through foreign credits (excluding the cost of engineering 
services and VAT). 

The section of the road between Bolaman and Hopa, a total of some 345km 
highway in the DOKAP region has been divided into six sections and tendered out 
on the basis of contractors being responsible for the foreign credits to be secured for 
the construction, as the Treasury would counter guarantee the investment. The 
sections and the contractors are listed in Table 10. 
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Issues for the motorway 

Although the public conceives the road as a motorway, it is a median divided 
2x2-lane highway, surface-crossing a number of settlements along the coast. Since 
November 1997 when the work commenced, there has been growing public 
opposition from different sections of the community and non-government 
organizations (NGO), expressing adverse impacts and deficiencies of the highway. 
The points raised can be summarized as follows. 

- In spite of the fact that the Decree for Environmental Protection issued by the 
Ministry of Environment in June 1997, no Environmental Impact Assessment 
Report (EIAR) is required to be prepared for the highway construction. Still, the 
pressure from the public forced the highway administration to have a 
‘preliminary’ EIA for some sections (such as the highway passing through 
Tirebolu) prepared. 

- It has been estimated that for almost a half of the length, the road will be 
constructed on embankments reclaimed from the sea. Rock-fill is the general 
method of construction, which is declared to be environmentally hazardous for 
coastal marine life.  

- Insisting on higher standards for design speed is causing the road construction 
to be costlier in both financial and environmental terms. 

- Due to the disruption of coastal areas, marine life will be adversely affected and 
coastal fishing will be diminished. Although there are no detailed field studies 
available, it is known that different marine species use the coasts to a depth of 
–20m for laying their eggs where marine vegetation is suitable. 

- The highway follows mainly the alignment of the existing road and, due to the 
spatial structure of the region, goes through a number of settlements, including 
larger cities. The settlements are separated from the sea by a threshold of 
highway and there are no infrastructure designed for pedestrian movements. 
Therefore it is inevitable to stop the traffic at certain locations by using 
signalized crossings, which again will decrease the average speed along the 
highway. In large cities of the region, the local urban traffic already blocking the 
roadway will continue to hinder easy flow of through traffic. 

- From a financial point of view, the construction methodology and the way the 
construction was contracted are not ideal. It has been discussed that alternate 
alignments going through inland areas where possible could lower the costs of 
construction, while serving the settlements they are bypassing. On the other 
hand, the cost of the projects in general is believed to increase due to the 
financing costs accrued implicitly, since the construction companies themselves 
find the credits required to finance the project. 

It should be noted that there are dilemmas involved in these critiques. Everyone 
agrees on the requirement of such a major connection along the coast; however the 
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costs involved are not justified in all aspects. Accepting the fact that the 
construction will have costs involved in some sort can lead to more fruitful 
discussions about the acceptable levels of costs and the ways to obtain finance. 
Cost-effective alternative alignments passing through southerly areas where the 
adverse environmental impacts of the highway could be minimized have not been 
studied. On the contractors’ side, it is usually not feasible to study alternatives other 
than a readily available option, unless required by the highway administration. The 
proposals, on the other hand, including southern bypasses as alternate alignments 
through settlement areas often neglect that urban expansion follows the road, 
making bypasses soon urban roads with congested traffic simply because they can 
provide better accessibility. Furthermore, the highway sections that have been 
contracted out to contractors who are responsible to secure foreign credits pose a 
major concern. The credits were obtained on a yearly basis, and following the 
execution of the work for a year, the contractors have used up the financial 
resources and are now in a state to search for new credits. The drawbacks are 
twofold: finding the appropriate financial sources in limited time can be difficult 
and costly, and take more time than anticipated, prolonging the construction. 

(5) Road relocation due to dam projects 

Dam projects 

Another major issue for KGM is the construction of roads to be flooded due to the 
reservoirs of the dams being constructed at Artvin, along the Çoruh river and its 
tributaries. A preliminary study was prepared to define the existing conditions and 
alternative corridors in the basin. The planning for national electricity production 
was based on medium and long-term forecasts, which indicated some 3.5 billion 
kWh of energy would be needed by 1998. The energy potential of the Çoruh river is 
estimated at a 10.5 billion kWh and therefore considered as one major geographical 
area for project implementation, although five dams along the Çoruh river together 
are estimated to produce some 5% of the total electricity production. A total of ten 
dams and hydro-electrical power stations (HPS) are planned along the river basin 
and tributaries which are grouped into two phases as follows. 

Phase I: - Muratli 
 - Borçka 
 - Deriner  
 - Artvin  
 - Yusufeli  
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Phase - II: - Arkun  
 - Aksu  
 - Güllübag  
 - Ispir  
 - Laleli dams (Figure 7) 

Road relocation plan 

According to the protocol signed between the State Water Works (DSI) and KGM, 
except the Muratli dam, KGM will be responsible for the planning and construction 
of the replacement sections for roads that will be flooded. Based on the information 
gathered from DSI, Borçka, Deriner, Artvin and Yusufeli dams have been tendered 
out to consortia of Turkish and foreign firms, on the basis of provision of financial 
sources on 100% credit. So far, Deriner dam construction started in 1998. The 
works for Muratli and Borçka dams are expected to start soon. The provisions of the 
Ministry of Energy were defined and the contractors were informed for Arkun and 
Laleli dams. The officials state that within five to six years, five dams will be 
operational. 

Due to the reservoirs of Borçka, Deriner, Artvin and Yusufeli dams, the state 
highway between Hopa-Artvin-Erzurum will be flooded. Further into the adjacent 
valleys of Berta, Oltu, Tortum and Barhan rivers, the connections to Ardanuç and 
Savsat along Berta valley, to Oltu and Olur along Oltu valley, and Sarigöl, Yusufeli 
and Ögdem along the Barhan valley will be interrupted. There are two dams and 
run-of river power stations along the Berta river: Baglik dam/Meydancik power 
station, and Bayram dam/Savsat power station, which will flood some 12.5 km of 
Artvin-Savsat road. Similarly, two other dams (Ayvali and Olur) on the Oltu river 
will flood 32 km of Artvin-Oltu road.  

Road relocation due to the Yusufeli dam 

Due to the expansion of the Yusufeli dam reservoir into the Tortum up-river, 14.5 
km of road would also be flooded. Because of the reservoirs of the second phase 
dams, two thirds of the Yusufeli dam-Bayburt road, some 74 km road segment of a 
total length of 196.8 km would be flooded (Figure 7). 

Two alternative corridors were studied by KGM in order to provide necessary road 
connections from Black Sea coast to the Eastern Anatolia, namely to Erzurum 
(Figure 8): 

- Hopa-Borçka-Artvin-Ardanuç-Olur-Oltu-Narman-Tortum-Erzurum 
(Alternative-I), and 

- Hopa-Borçka-Artvin-Yusufeli Dam-Uzundere-Tortum-Erzurum 
(Alternative-II). 
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It was concluded in the study that the second alternative would be recommended, 
for which the details in segments are given below. 

Borçka-Artvin Section: The road would be planned at an altitude of 200 m, slightly 
higher altitudes of the existing state highway along the eastern banks of Çoruh river. 
Collector roads of lower standards for the villages should also be planned on the 
western banks along the reservoir. 

Artvin-Yusufeli Dam-Tortum-Erzurum Section: In order to avoid flooding of Artvin 
bridge and the approach roads, 15 m of height was sacrificed between Deriner and 
Borçka dams. However, upriver towards Yusufeli dam where the road will be 
flooded, a road would be planned along the right banks of the river. The road will 
gain altitude around Artvin dam to reach 510-520 meters where a bridge (and an 
access road of 4-5 km) would be required for the access of the villages on the other 
side of the river. Also, two other bridges and access roads for the villages of 
Yagcilar-Çaglayan and Yarbas-Zeytincik would be needed. 

The distance between the axes of Artvin and Yusufeli dams is around 20.5 km, with 
200 m difference in altitude. Given a 2% average gradient, total climbing length 
would be around 10 km, which is half of the distance, and thus acceptable. Three 
other bridges and approach roads on the other side of the river would also be 
required to give access to the villages, at the axis of Yusufeli dam, between Inanli 
and Havuzlu villages, and at a location around Sebzeciler village. Since the 
accessibility of villages on the opposite side of the river will be provided through 
the mentioned bridges and access roads, no collector roads were proposed along the 
length of Çoruh river between Berta river fork and Yusufeli dam. 

At Yusufeli dam, the road alignment would switch from northern bank to southern 
bank, following a route to meet the existing Tortum-Uzundere-Erzurum highway. 

For the roads that will be flooded due to the construction of Phase II dams and those 
to be constructed along the tributaries of Çoruh river, there are no cost-effective 
routes since the alignments should be displaced to higher altitudes along the 
existing ones. However, there are two alternate routes for Kiliçkaya-Erzurum 
connection; one through Yusufeli-Tortum, and the other through Ispir-Tortum. 
Since the final design of Ispir-Tortum road was contracted, the latter option should 
also be used for the Erzurum connection of settlements located between Ispir and 
Kiliçkaya. 

Artvin-Ardanuç and Artvin-Savsat connections will also be flooded by Deriner dam 
reservoir. The access can be provided from Artvin up to the Savsat-Ardanuç fork 
through the old road alignment, but then the road will need to cross the Berta valley 
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to continue to Savsat in the east and to Ardanuç in the south, following an alignment 
parallel to the coastal line of reservoir. 

Other issues 

There are other issues related to the proposed system of dams. First, there is a 
growing concern and local opposition reported, since the Çoruh valley will be 
replaced by a chain of reservoirs, with flora and fauna adversely affected. In this 
context, a tourism development based on water sports, especially rafting, will no 
longer exist. Secondly, the erosion and sedimentation is so much in these rivers, the 
physical life of the dams will, at most, be two-third of regular dams with some 
50-year life span. Site visits have revealed erosion, especially along upstream areas 
of Çoruh river and its tributaries where water was muddy and full of sediment. Also, 
the decision-makers should assess the balance between complex developments with 
dams, roads and diversion tunnels and preserving the nature, promoting 
tourism/rafting, etc. Under these conditions, the relocation of dam sites and 
omitting some of the dams could generate economic benefit and also minimize the 
length of roads to be reconstructed and the associated costs. On the other hand, 
Build-Transfer (B-T) schemes proposed for the Phase-I dams in Artvin will be 
based on foreign credits for which the provision will be sensitive to the 
environmental considerations. In this case, it is likely that credits might be hard to 
secure, delaying the projects stated to be so important for the development of the 
country. The National Power Master Plan can be revised to include more 
cost-effective, environmentally less-sensitive projects into the priority list to be 
implemented. 

(6) Road traffic 

Based on 1998 highway counts carried out by KGM’s respective directorates, 
annual average daily traffic (AADT) along the coastal highway in the central and 
western sections of DOKAP fluctuates mostly between 6,000 to 10,000  (Figure 9). 
The volume of traffic decreases further away from Rize towards east, down to 2,000 
vehicles a day. As the roads penetrate into southern areas, the volume of traffic 
tends to decrease even further, anywhere between as low as 200 to 1,000. Two 
distinctive areas can be identified with respect to the volume of traffic. The first one 
is the effect of urban traffic on total volumes. This is due to the continuation of 
settlements along the coast where it is hard to define where one finishes and the 
other starts. Also, because of the dependence of the low-order towns to the larger 
ones in terms of economic, social and cultural activities, daily interactions between 
these settlements are intense, contributing to the coastal traffic. As also mentioned 
by KGM, it is hard to find locations where the effect of these ‘urban’ trips would be 
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minimized. Therefore, within the vicinity of larger urban areas such as Trabzon and 
Rize, AADT volumes are in excess of 10,000 vehicles a day. The second similar 
finding is that, those settlements mainly of rural nature, again being dependent on 
the services provided by the urban centers, utilize the roads mainly in the 
north-south direction, feeding into the coastal areas. Bearing in mind the seasonal 
traffic mainly borne by tourism activities also contributes the traffic along the 
coastline. The main artery linking the coast to the south via Gümüshane and 
Bayburt has average daily traffic in the order of 1,000 to 2,000 vehicles. The eastern 
link from Hopa to Erzurum via Artvin has similar volumes between Hopa and 
Artvin, but then decreases sharply to the levels less than 500. 

Traffic growth 

On the basis of DOKAP highway network, KGM traffic counts by road segments 
between 1995 and 1998 were utilized to estimate average annual increase in 
vehicular traffic (Table 11). It should be noted that this is a set of somewhat 
indicative indices rather than precise measures for two reasons. First, using the 
limited number of links on which traffic counts are made, KGM applies count 
results to the adjacent links, estimating the volume for those links that are not 
actually counted. Secondly, all the links that are listed on the network are compiled 
together to get total number of vehicles crossing those links. Therefore some 
duplications are inevitable. However, the indices produced give a general idea for 
the development of traffic by vehicle type through the analyzed years. 

Table 11 Increase in Vehicle Traffic by Type 
Type of Vehicles Years 

Auto Bus Truck TIR Total 
1995 100 100 100 100 100
1996 91 103 104 105 94
1997 96 109 109 105 99
1998 109 114 122 131 113
1995-98 Annual Average Increase (%) 3.0 4.7 7.3 10.3 4.3
Source: KGM Traffic Counts, 1995, 1996, 1997, and 1998 
(*) 1995 volumes taken as 100. 

There has been a decrease in the number of cars using the regional network until 
1998 when a relatively substantial increase has been recorded. However, a steady 
increase through the years has been observed for buses and trucks, whereas TIR 
traffic has shown a jump in 1998 after a staggering year. The annual average 
increase in traffic as a whole has been estimated at 4.3%. 

Road capacities 

In spite of the general opinion that road capacities are not adequate, the capacities of 
the roadways, except the urban passes, are estimated to be in excess of the traffic 
volumes encountered. However, as also mentioned in the KGM study on the coastal 
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highway, the number of settlements en-route with numerous signaled intersections, 
coupled with the poor physical conditions of the roads, slow down traffic, giving 
way for the complaints. The high ratio of heavy vehicles, generally higher than 20% 
for the most of the sections, also slows down the flow of traffic on the existing 2x1 
lane highway. According to the 1998 traffic surveys carried out by KGM, including 
all segments of the highway network, the average share of TIR trucks in total traffic 
is calculated as 1.2%, with heavy vehicles’ share (TIR and trucks combined) 
reaching 18.2%. When urban area traffic of Trabzon and Rize is excluded from 
these surveys, the shares go up to 1.5% and 21.6%, respectively. This reflects the 
dependence of regional trade and transportation on highway modes, especially on 
trucks. Based on a rate of 4.3% annual increase in traffic, the highest volumes are 
estimated to be encountered between Akçaabat and Trabzon (comprising mostly 
urban traffic) with a 2-way average of 24,130 vehicles per day. Even then, the 
existing 2-lane highway is calculated to operate under a ‘D’ level of service 
(Appendix B). When completed, the new improved coastal highway is estimated to 
suffice the transportation needs of the region. Urban bypasses under consideration 
will further improve the traffic conditions if implemented. 

(7) Road investments 

As mentioned earlier, KGM prepares annual investment programs by regional 
directorates. The1998 Investment Program of KGM for the DOKAP region is given 
in Table 13. The total investment amounted to TL 8,386,000 million in 1998, of 
which 69.6% was to be financed through the budgetary sources, whereas the 
sources of privatization was called for the remaining 30.4%. It should also be noted 
that the total costs for the projects related to the DOKAP region amounts to TL 
439,532,000 million, which consists of 16.0% of the KGM’s budget. In terms of 
estimated expenditures, DOKAP receives 14.0% of total expenditures of KGM, 
whilst the share of the region in 1998 investments is 5.35%. Of the sources to be 
secured from the privatization, 4.35% was allocated to DOKAP. Table 12 below 
compares the financial resources devoted to DOKAP with those utilised for the 
whole country on per capita and area basis for the year 1998. 

Table 12 Comparison of 1998 KGM Budget on National & Regional (DOKAP) Levels 
 Population Area KGM budget 
 Number % km2 % Million TL % 

Million TL 
Per capita 

Million TL 
Per km2 

DOKAP 2,911,108 4.63 38,203 4.93 8,386,000 5.56 2.88 219.51 
TURKEY 62,865,574 100.00 774,815 100.00 150,915,000 100.00 2.40 194.78 

Source: KGM, 1998 
 (*) Population is taken as of 1997. 

From the table it is clear that, despite the common opinion, the DOKAP region gets 
shares larger than the national averages, based on population or the area covered. 
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Table 14 shows the 1999 investment program of KGM for the DOKAP region. Due 
to the elections and the forming of the new cabinet, the budgets of the public 
agencies together with that of KGM were approved by the parliament for the first 
half of the fiscal year 1999. Therefore, the budgetary allocation for the first half of 
the year as well as budget requirements for the second half are shown in the table 
separately. Together with the operation and maintenance expenditures for the 
regional network in general, the actual expenditures for the improvements of the 
listed road segments summed up to some TL 27,500 billion during the first six 
months of 1999, whereas the allocated budget was in the order of TL 30,250 billion. 
It has been estimated that another TL 25,250 billion would be required to complete 
the works encountered until the end of 1999. It is apparent from the table that, 
despite no work being undertaken in some sections, the realization of the 
anticipated budget reached to some 90%.  

(8) GDVA performance 

On the other hand, as mentioned before, the General Directorate of Village Affairs 
(GDVA) is the agency responsible for undertaking planning, construction and 
maintenance activities for village roads through its local (regional) directorates. 
Similar to the administrative structure of KGM, the 11th Regional Directorate 
located in Trabzon is in charge of all provinces in the DOKAP region except Ordu, 
which lies in the jurisdiction of Samsun (12th) Regional Directorate. According to 
the statistics available as of January 1, 1999, there are a total of 44,882 km of 
village roads in the DOKAP region of which 30.5% (13,688 km) consists of earth 
roads (paths) mainly giving access to rarely or occasionally populated affiliated 
settlement areas (Table 15). It can also be concluded from the table that the ratio of 
asphalt paved roads to the total village road network is far below the national 
average (1.88% vs 19.40%), although all of the concrete roads in Turkey take place 
in the DOKAP region. However, as compared to the number of population served 
by the road network, the region has a well-developed and extensive rural road 
network. Excluding the earth roads, the region has an average of 19.6 km of village 
roads per thousand population whereas the national average is 15.7 km. Based on 
population, Gümüshane, Artvin and Bayburt are well over the regional average, 
where Ordu has a low 11.9 km of village road per thousand population. Since the 
population is taken as the criteria, the small size of those provinces due to the 
out-migration cause them to rank as the first three, whereas Ordu with relatively 
larger population in the region is ranked as the last one. The upgrading of pavement 
(asphalt or concrete) will make the region the leading one in terms of rural 
settlements served by village roads. As the studies of GDVA suggests, depending  







 

DOKAP 1 - 51 Volume VI Spatial/Infrastructure Development 
Draft Final Report  Transportation 

on the topography, some of the road network needs to be concrete since the physical 
life of the facility increases and the cost of maintenance decreases over time. 

Table 16 shows the breakdown of village roads by type in the region. As can be seen 
from the table, the roads to the affiliated settlements account for the majority of the 
total length of the village roads. Excluding earth roads and those provided by KGM, 
78.8% of the total number of settlements are the ‘affiliated’ settlements that 
accommodate 63.9% of the total rural population with a share of 60.2% of the total 
village roads. Affiliated settlements include either those neighboring ones with few 
houses, adjacent to the existing village, or high plateaus as well as meadows of the 
village. Due to the spatial structure of settlements constrained by the topography of 
the area, houses tend to spread along the hillsides of the mountainous areas sparsely, 
especially in the northern sections of the region. This structure makes the village 
road network extensively large, to serve almost all-individual houses. Therefore, 
the cost of construction of roads as well as operation and maintenance are very high. 
Other problems associated with the organization of the undertakings of the 
Directorate make services even costlier for the whole economy. 

According to the Act numbered 3202, the General Directorate of Village Affairs 
(GDVA) can not expropriate land required for the right of way; instead the villagers 
are designated to bare the cost. In practice, the villagers (through the headmen) give 
away their land for the construction of the road. Often the land given is not the best 
option for the road to go through, or in cases, it has been reported that, villagers may 
change their minds and do not let the road go through their property. Thus, the 
Directorate has to convince all parties involved before any action can take place. 
Being a public agency, the cost of providing and maintaining village roads is also 
high due to the low productivity of the Directorate, especially when relatively large 
staff, non-standardized machinery fleet, and the cost of fleet maintenance are 
considered. Based on these factors, the ‘Group Village Roads Master Plan Study’ 
was initiated to cover the years 1996-2000. The main idea behind this approach is to 
give priority (in planning, construction and improvements) to the ‘Group Village 
Roads’, which are defined as the major rural roads connecting a group of villages to 
the state highway or provincial road network through the most cost-effective routes. 
The regional directorates are defining the alternate routes, screening and estimating 
the costs involved. The work is expected to lead to the definition of budget 
requirements. Through 1998, a number of projects (so-called ‘complete road 
works’) according to this plan were commenced and realized, some of which are 
lagging behind the schedule due to insufficient financial resources allocated. The 
name ‘complete road works’ implies that the projects include all aspects of road 
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construction and rehabilitation such as widening of the road, standardizing the 
slopes, construction of bridges, culverts, retain walls and the other civil structures, 
pavement of the road (asphalt, concrete or stabilized) depending on the climatic 
conditions of the area, and signs and striping. The recent experience of ten 
village-road constructions that were contracted to private firms in Trabzon Region 
(Table 17) proved to be successful, provided that the public funds were available 
timely. 

Table 17 Complete Road Works to be Contracted in 1999 (11th Regional Directorate) 

Provinces Name of the Work Contract 
Amount (TL) 

Km # of Villages 
Benefiting 

Population
Served 

Artvin Borçka-Arkaköy-Alaca-     
 Kaynarca-Balçi 1,600,000,000,000 20+000 4 2,921 
Giresun Yaglidere-Kanlica-Ümüt-    
 Üçtepe-Akpinar 1,200,000,000,000 15+000 15 13,067 
Gümüshane Merkez-Yaglidere-Olu 1,200,000,000,000 19+500 6 1,778 
 Torul-Herek-Demirkapi-Dagdibi 1,500,000,000,000 11+000 8 1,768 
Rize Çamlihemsin-Senköy-Çat 1,200,000,000,000 14+000 12 1,032 
 Ikizdere-ilica ,600,000,000,000 5+000 4 1,082 
Trabzon Yomra-Yokuslu-Arsin-Özlü-Çardakli 800,000,000,000 11+000 5 5,472 
 Maçka-Çesmeler-Sindiran-Üçgedik 1,500,000,000,000 12+000 7 2,100 
 Tonya-Kalinçam-Erikbeli-Kadirga 2,500,000,000,000 35+000 2 1,821 
 Çaykara-Soganli-Akdogan-Sultanmur

at 
1,700,000,000,000 25+000 2 841 

TOTAL  13,800,000,000,000 167+500 65 31,882 
(Source: General Directorate of  Village Affairs, 1999) 

The detailed data for the Trabzon Regional Directorate indicate that, by forming the 
‘Group Village Roads’ which consists only some 11.0% of the total village road 
network in length, more than a half of settlements (58.0%) and population (52.8%) 
could be served. This implies the possibility of significant savings on construction 
and maintenance of the network. Even then, it has been reported that, of the 4,249 
km group village roads, 2,470 km are in need of repairs. The length of asphalt paved 
and concrete roads on the other hand, should be increased by eight to nine times. 
The figures display the size of the problems that GDVA needs to tackle even if only 
the group village roads were addressed. 

GDVA investments 

When the annual investment program of GDVA for DOKAP provinces are 
considered, the total expenses for the first ten months amounts to TL 19,405 billion 
(Table 19). During the same period, TL 9,496 billion worth of work was undertaken, 
of which breakdown is also shown. The lower part of the table where realization 
ratios of items are shown indicates that only half of the works anticipated could be 
realized. Except asphalt pavement and maintenance works in Gümüshane province, 
not one single work could be completed 100%. This points out another fact that, 
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basically due to local pressures, GDVA diverts its resources throughout the region 
to wide areas of activities, by which almost none of the activities are completed on 
time. This brings further diseconomies since incomplete roads tend to wear out 
more easily with the climatic conditions of the region. 

Table 18 below shows the construction requirements anticipated for the village road 
network and the revised costs in US dollars. As can be noted, more than 90% of the 
network needs to be constructed (or renewed) each year. The estimated cost adds up 
to in excess of US$ 5 billion in 1999 for the 11th Regional Directorate alone. 

Table 18  Village Roads Construction Requirements and Cost Estimation 

Provinces 
Total 

Network
(km) 

Required 
Construction 

(km) 

Percent of 
Total 

Network 

Estimated 
Cost 

(US $) 
Artvin 5,399 5,175 95.9 815,000,000 
Giresun 7,676 7,387 96.2 1,150,000,000 
Gümüshane 4,470 2,857 63.9 473,000,000 
Rize 5,724 5,684 99.3 825,000,000 
Trabzon 12,886 12,298 95.4 1,630,000,000 
Bayburt 1,943 1,910 98.3 300,000,000 
TOTAL 38,098 35,311 92.7 5,193,000,000 
(Note: US $ 1 is taken as 380,000 TL as of 16.04.1999.) 
Source: General Directorate of Village Affairs, 1999 

GDVA roles in dam projects 

GDVA is also the government agency responsible for water supply and sewerage 
systems as well as resettlement of the villages when needed. In this context, the 
relocation of Yusufeli and the rural settlement due to the construction of dams and 
flooding of the area will be a major issue to be handled by the Directorate in the 
coming years. GDVA is informed of the issues either by the State Water Works 
(DSI) or through the Provincial Coordination Committee, and then the Directorate 
programs the undertakings according to the Act numbered 2510. The general 
procedure in resettlement is based on voluntary participation, implying that those 
settlers who wish to be resettled elsewhere can have preferences. If they wish to 
resettle in the same area, GDVA, in conjunction with DSI, selects the land, plans 
and provides all infrastructure facilities for the new settlement. In the case of 
Yusufeli, although no concrete plans have been received from DSI yet, the 
resettlement of the villages in the flooding area of the five dam reservoirs was to be 
taken into the 1999 Annual Program submitted in the second half of the year. 
Therefore, no field surveys had been done on the GDVA’s side. 
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2.2.2 Railways 

There are no railway connections to the DOKAP region. The national railroad 
network in the west of Central Anatolia diverts from the main line in Kalin station 
near Sivas, to extend north to reach Samsun on the Black Sea coast. The line 
through Sivas has another branch towards northeast starting from Çetinkaya station 
and running to the Armenian border through the main cities of Erzincan, Erzurum, 
and Kars. 

A railroad extension from Samsun to the Georgian border at Sarp along the coast 
has been mentioned in the planning spheres, but has not been materialized either in 
the form of a project or a feasibility study in Government’s investment programs. 
Taking into consideration the state TCDD is in at present, the importance of the 
justification of such an extension in terms of demand could be considered only 
second to the re-organization of the railways. Unless TCDD is restructured to be 
commercially viable and business-oriented, extending railroads will only contribute 
to the current losses of the railways without any contribution to the regional or 
national economy. Therefore, restructuring is assessed as a prerequisite for any 
developments to be made in railways.  

Another factor that should be taken into account while appraising the extension of 
rail network into the DOKAP region is the ongoing efforts of DHL for constructing 
a rail line between Kars and Tbilisi, Georgia. Since the primary objective of a rail 
connection to the Caucasus is to integrate Turkish Railways with those of CIS, the 
use of the existing line in extending the network could be more cost-effective, 
coupled with the topographical and environmental problems to be encountered for a 
rail line along the coast of Black Sea. However, this alternative is short in serving 
the provinces of the DOKAP region. In this respect, a branch from Erzincan to 
Trabzon where transshipment can take place could be considered. 

Although not shown in investment programs yet, TCDD is considering a rail 
connection between the GAP and the DOKAP regions as mentioned previously, 
linking Diyarbakir to Trabzon through Erzincan. If constructed, this will enable the 
rail network of which main lines run in the east-west direction to be complemented 
by a north-south connection. This line will need to be subject to a comprehensive 
transportation demand analysis and a feasibility study. This will further require 
assessing the role of the GAP Project since the GAP Regional Transportation and 
Infrastructure Study anticipates that only 20% of the total regional production will 
be exported from the region, although the idea behind the GAP Project was to create 
an ‘export-oriented’ region. To this effect, there have been efforts by the GAP 
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Administration to contract a study to revise the Master Plan which is hoped to 
review the assumptions of the plan and define directions and to develop measures to 
make the region an export-oriented one. Only then an assessment of the viability of 
a rail link between GAP and DOKAP will be possible. 

 

2.2.3 Maritime transport 

(1) Existing port facilities 

Parallel to national tendencies, coastal shipping is not widely used in transportation 
in the DOKAP region, despite potential advantage of the linear population 
agglomeration along the strip of a 540 km long coast. International shipping on the 
other hand has been tried to be facilitated by the efforts of the individual ports. 
Starting with Ünye in the west, there are a total of 12 ports and piers in the region. 
The names, the respective port facilities, and the operating bodies are listed in 
Table 20. 

The existing capacity of the regional ports and piers has been estimated, and 
DOKAP ports has a total cargo handling capacity of 26 million tons per year, of 
which 57.7% (some 15 million ton) has been utilized. This is less than 10% of the 
total cargo handled in nationwide ports. In terms of containerized cargo, the share 
of DOKAP ports is even less (0.01 million TEUs as opposed to 1.36 TEUs national 
container cargo handled in 1998). 

Table 20 Existing DOKAP Ports and Piers 

Name of Port / Pier Respective Port Facility Operating Body 
Ünye Ünye Port Municipality of Ünye 
Fatsa Fatsa Berth-Pier Municipality of Fatsa 
Ordu Ordu Pier Çakiroglu Ordu Port Operation 
Giresun Giresun Port Çakiroglu Giresun Port Operation 
Vakfikebir Vakfikebir Pier Municipality of Vakfikebir 
Akçaabat Akçaabat Pier Municipality of Akçaabat 
Trabzon Trabzon Port TDI (Turkish Shipping Company) 
Çamburnu Çamburnu Port Saç Gemi Sanayii (Ship Industry) 
Rize Rize Port Riport Rize Port Operations 
Çayeli Çayeli (Ünye Çimento) Port Ünye Cement 
Pazar Pazar Pier Municipality of Pazar 
Hopa Hopa Port PARK Shipping Hopa Port Operations

 

Four of these port facilities, for which physical and operation characteristics are 
summarized in Table 21, are the major ports operating in the area. Starting from the 
west to the east, these are: Giresun, Trabzon, Rize and Hopa, the largest being the 
port of Trabzon. 
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Table 21 Major Ports in DOKAP Region - Facts Sheet 

  Ports Trabzon Giresun Rize Hopa 
 Operator  TDI Private Private Private 
 Length (m)  1,325 887 150 745 
 Draft (-m)  9.5,-,11.5 5.0,-,10.0 5.0 9.0,–,10.0 
 Ships/year  1,742 500 140 1425 
C General Cargo (ton/year)  1,558,900 386,000 193,000 336,400 
A Bulk (ton/year)  336,000 336,000 336,000 700,000 
P Container (ton/year)  1,943,200 672,000 - 672,000 
A Storage Area Covered 138,000 42,031  140,000 
C (ton/year) Open 3,055,150 1,033,666  1,166,700 
I  Shore Cranes 25 10 - 25 
T Max. Capacity available Mobile Cranes 25 25  40 
Y with cranes (tons) Forklifts 25 10 10 10 
  Container 35 - - 42,(top,lift) 
(Source: Undersecretariat of Sea Affairs and port operators in DOKAP, 1999)  

(*) Data includes only facilities available for commercial shipping. 

 

As can be seen from the table, the facilities in ports are very moderate, with 
container handling facilities existing only in Trabzon with limited capacity. A 
recent construction was completed to develop a multi-purpose container terminal, 
830 m long, yet necessary equipment is still to be provided. Trabzon port stands 
alone also as the only one in the region not privatized yet, but the work is underway. 
The expectations for privatization is high since the private sector operators are 
considered more sensitive to the customers’ need and can provide better services as 
compared to the public sector. However, the private port operators may generally 
tend to look into short-term measures to increase efficiency and profitability, rather 
than the long-term, capital intensive investments. This holds true even more for 
small-scale operators, who may, in cases, lack sufficient operating capital. On the 
other hand, public sector being the ‘owner’ of the port is responsible for any major 
capital investment and maintenance/repairs that may be needed for the effective 
operating of the port. Similarly, matters concerning regional development are 
beyond the responsibilities of the private operators and should be taken care of by 
the public sector. In such cases, the lack of adequate resources as well as dedication 
on the public side creates problems that hinder the smooth operation of the port. 
This is true, for example, for the port of Giresun where the breakwater and part of 
the piers were destroyed and the harbor draft was decreased by the heavy storms in 
the spring of 1999. During harsh weather conditions, breakwaters can not provide 
safe harbor for ships and are in need of repair. The General Directorate of DLH is 
trying to allocate sources required for the repairs, but the process seems to take 
longer than anticipated. 



 

DOKAP 1 - 59 Volume VI Spatial/Infrastructure Development 
Draft Final Report  Transportation 

(2) Port operation 

The recent information on the operation of the ports has been obtained from the 
respective port operators and summarized below. 

Trabzon Port: Trabzon is the only port in the region operated by the Turkish Shipping 
Company (TDI). It also has the longest quay and maximum draft among the ports of 
the region. However, the traffic handled at the port has diminished, for a number of 
reasons.  

While there is a balance between imports and exports in international transportation 
in Trabzon port, the same does not hold true for the domestic coastal shipping. 
Apparently, the incoming freight is almost ten times higher than the outgoing 
freight, implying the dependence of the area for goods imported into the region 
from other areas of the country. The majority of the freight is dominated by fuel, 
being transported to the storage tanks of Turkish Petroleum Company (TPAO) at 
Arsin. Other major commodities include commercial goods and coal. The major 
outgoing domestic product is cereal from the inland areas, transshipped at the port. 
For international traffic, coal is the major freight item being unloaded at the port 
with commercial commodities being the second, followed by cereals. However, 
there is also a somewhat balanced outgoing amount of commercial commodities 
and cereals. Between 1970 and 1980, Trabzon port was not able to handle the 
volume of traffic destined for Iran. With the US embargo imposed on Iran, and 
being allies, Turkey acting accordingly, the traffic dropped sharply, and the traffic 
through Trabzon port has decreased drastically. 

Other considerations such as illegal organizations and operations in the port of 
Trabzon have been assessed as other reasons for the loss of traffic at the port, since 
these activities mainly increase the costs to forwarders. With the drop in traffic, the 
number of duty-free shops has also gone down to three. The average rent is reported 
to be around US $ 8-10,000 for which the volume of interactions are not considered 
to be enough to sustain the activity, and is considered to encourage illegal 
operations to back up the activity. Even though the illegal operations have been 
publicized through the media in Turkey, in public opinion, nothing much has been 
done to achieve an improvement to the system and it is believed the port operations 
together with customs will not facilitate trade and traffic flow unless the situation is 
corrected. Privatization itself is not an answer to the problem since dedicated efforts 
are required on both the private operator and government sides. 

The Trabzon Free Trade Zone is also located in the port area. Together with the free 
trade zone located at Rize port, a general information about the operations would 
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facilitate better understanding of the possibilities offered by, and limitations of free 
zones in Turkey. With the Law of Free Zones (numbered 3218), there have been 
certain incentives and advantages provided to the firms to be operated in these 
zones. By definition, a free zone is a designated area within physical boundaries of 
a country, but outside of the customs border, where the valid foreign trade rules and 
regulations are either all or in part not applicable, to create a convenient business 
climate in order to facilitate export of industrial and commercial commodities. The 
incentives provided can be summarized as follows. 

- Legal provisions pertaining to taxes, duties and to customs and foreign 
exchange obligations are not applicable in the zone. 

- Profits may be transferred in or out of the boundaries without any taxes and 
permissions. 

- The trade between the free trade zone and other zones are not subject to foreign 
trade regime, unless the goods or services are ‘imported’ into the country. 

- Strikes, lockouts, or mediation provisions are not applicable in the zone for a 
period of ten years following the commencement of operations. 

- Operators as well as users can enjoy incentives determined by the Council of 
Ministers during the investment and production stages. 

- Price, quality, and standards controls are not applied in the zones. 
- All payments for interactions related to free trade zone are made in foreign 

currency, basically US dollars. 
- No restrictions or quota are imposed on goods and services imported from free 

zones to Turkey. 

Despite these incentives, activities in free trade zones so far have not been 
promising in facilitating the trade, and have not fulfilled the expected objectives. 

Trabzon Free Trade Zone: The zone has been operational since June 1992. Through 
1994, the Free Trade Zone (FTZ) has increased the volume of export to a level of 
moderate US $ 4 million. As of June 1999, a total of 27 firms have been active in the 
zone, of which only two are production units, whereas three are operating in 
financial (banking and insurance) sector. The rest are basically involved in 
international trade. The total volume of throughput has reached a level of some US 
$ 40 million in 1998, of which major commodities traded were tobacco, metal 
goods, and automobiles. The distribution of volume of trade by sectors is given in 
Table 22 for the first half of the year 1999. 
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Table 22 Volume of Interaction by Commodity Groups in the first half of 1999 (US $) 

Commodities Turkey to 
FTZ 

FTZ to 
Turkey 

abroad to 
FTZ 

FTZ to 
abroad Total 

I – AGRICULTURAL 774 14,320 3,017,136 2,577,940 5,610,170 
- Tobacco   3,017,136 2,577,940 5,595,001 
- Hazelnut  14,320   14,320 
- Tea   75  75 
- Forest Products 774    774 
II – INDUSTRIAL 81,752 240,981 4,239,598 3,616,715 8,179,046 
- Products of Food Industry   18,496  75,568 
- Processed Forestry Products    11,592 11,592 
- Edible Oil 22,680   22,800 45,480 
- Processed Petroleum Products    4,284 4,284 
- Chemical Industry 1,091   963 2,054 
- Plastics and Rubber 15,791 13,450 9,506 39,757 78,504 
- Textile and Ready-ware 18,696 16,776  130,071 165,543 
- Glass and Ceramic Ware 165 174 109,364 173036 282,739 
- Iron and Steel 4,366 468  6,852 11,686 
- Metal Products  210,000 2,968,500 1,354,675 4,533,175 
- Machinery 12,179  414,507 415,839 842,525 
- Electronics / Optical Products   2,520 2,520 2,520 
- Automotive   716,570 1,390,972 2,1,7,542 
- Tools and Equipment 8,794 113 135 63,354 70,386 
TOTAL 82,526 255,301 7,256,734 6,194,655 13,789,216 
(Source: Trabzon Free Zone Directorate, 1999) 

 

Due to a number of reasons mentioned previously, traffic has been showing a 
general decline. There has been a decrease in volume of transactions through the 
Trabzon Free Trade Zone by some 50%, when the first halves of 1998 and 1999 are 
compared. 

Giresun Port: The private company operating the Giresun Port since mid-1997 when 
it was privatized, has reported that the basic problems occurred due to the 
destruction caused by the storm in February 1999, when part of the breakwater was 
damaged. DLH is in charge of the repair works of the breakwater, but due to the 
lack of timely finance, the work has not started. The port is open to northerly winds 
especially in winters, making conditions harder for the ships. Cranes and forklifts 
available at the port are not sufficient, limiting the handling capacity of the port to 
200,000 tons a year. There are no forklifts adequate for container handling. The 
existing cranes and forklifts are not capable of handling the standard 20-feet 
containers. There are three 3-ton and one 10-ton cranes, two mobile cranes with 10 
and 25-ton and four forklifts with 4-ton capacity. DLH is expected to replace small 
cranes with the ones that will be able to handle 4,000 tons of freight a day. 

A total of 127 ships of some 276,500 tons, for which 1,000 tons of water were 
supplied, are reported to arrive at Giresun port in 1998. A passenger ship pier of 
150 m long has a draft of –9 to –9.5m, whereas the 275 m long dry-bulk cargo pier 
can accommodate ships with a draft of –7.5 to 8m. The Turkish Maritime Company 
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operates passenger ferries with a capacity of 80 passengers and 40-50 vehicles, 
between Istanbul and Hopa. They make 10 round trips a year starting in June and 
stop by Giresun. The latter pier allows loading/unloading of coal and cargo ships of 
10-15,000 DWT. No dredging is required for the existing harbor. As opposed to a 
theoretical capacity of 1.3 million tons/year, only 600-700,000 tons/year during the 
years 1982-83 were handled at the port. However, there has been a general tendency 
of decline in total traffic and only some 219,000 tons were handled during 1998. 
The main reason for the decline in traffic is the change in market structure for 
exported goods, mainly hazelnuts, which used to be exported in containers via ships. 
The market in Germany that is the main hazelnut customer has been fragmented. 
Due to pricing and payment policies followed by Fisko Birlik, hazelnut producers 
in the region have also tended to market their products directly to the customers. 
This has reduced the size of shipments that eventually made maritime 
transportation costly as compared to the road transport. Similarly, the port lost one 
of its major customers when SEKA Paper and Pulp Industry closed down two years 
ago. In order to encourage traffic, the port operation has been offering discounts to 
forwarders recently. Under these conditions, the amount of freight handled  at  the 
port in 1998 is as follows (Table 23). 

The port operators are hoping to divert some of the coal traffic to Giresun port 
where direct transfer from ship to trucks is possible. The flour factory at Bulancak 
may also be attracted by the discounted rates the port has to offer, shifting traffic 
from Samsun to Giresun port. Also, the improvements to the Dogankent-Torul road 
is expected to divert some traffic to Giresun where the port may enjoy the benefits 
from increasing economic activities. In order to facilitate the mentioned traffic, a 
landfill has been started at the west side of the passenger pier where a pier 310 m 
long with a draft of –10m would be established. Due to the lack of sufficient 
financial sources, the work is estimated to linger for some time in the future.  
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Table 23 Volume of Traffic Handled at Giresun Port – 1998 

Loading/ 
Unloading 

Traffic Type Freight Tons/year Destinations/Origins 

  Barite 18,631 Russia 
  Zinc, Copper concentrate 13,664 Various 
Loading Exports Bentonite 304 Various 
 (35,093 tons) Edible Oil 4 Various 
  Construction Material 279 Various 
  Flour-wheat 2,210 Various 
  Fuel 27,785 Transported & stored outside the port  
  Wheat 6,686  
 Domestic Coal 120  
 (39,114 tons) Power Sub-station 224  
  Fertilisers 4,299  
Unloading  Wheat 100,252  
  Coal 30,270  
 Imports Lumber 5,989  
 (145,004 tons) Wood 2,547  
  Fertilisers 5,782  
  Timber 164  
(Source: Giresun Port Operator, 1999) 

 

Rize Port (RIPORT): Rize port, previously operated by the Municipality of Rize, was 
also privatized in mid-1997. The port has a quay of 130 m with a draft of –5m, 
which can handle 140 ships a year.  Construction to extend the breakwater for 500 
m is underway. The existing 529,000 tons/year handling capacity will then be 
increased to 2 million tons/year. Although the port of Rize has the physical potential 
to be extended, it is the poorest port in terms of infrastructure and equipment. 
Dredging and providing the necessary equipment such as cranes and other 
machinery are a must before the port can be expected to fulfil any shipping activity. 
The port is dependent on Trabzon-Erzurum highway since there is no possibility to 
improve and operate Rize-Ikizdere-Ispir road with standards required for the 
international traffic. Therefore the coastal highway between Trabzon and Rize has a 
special importance if the port is required to fulfil operation requirements. 

The port has a total area of 125,000 m2 with 10,000 m2 of sheltered storage area and 
a terminal area of 75,000 m2. The port operators are seeking financial support to 
enlarge the existing facilities in four or five phases. The aim is to increase the 
number and the total length of the quays where a draft of –12 m that would enable to 
handle ships of 25,000 gross-tons could be achieved. The preliminary project the 
operators have been working on is a costly one and would hardly be justified for any 
financial support, if not backed up by other initiatives that would facilitate 
transportation. Possibilities of establishing Free Zone or Free-City are also looked 
at in order to flourish trade and tourism in the Eastern Black Sea region, especially 
with the trade partners of Turkey in the region. 
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Rize Free Trade Zone (RISBAS): Efforts to establish the Rize Free Zone had started in 
1994 and the zone became operational in mid-1997. The zone is 4 km to the city 
center and 103 km away from the Sarp customs gate. Based on a total land area of 
85,000 m2, the zone has 20,000 m2 of covered and 40,000 m2 of open storage areas. 
The operator hopes to reclaim some land of 35-40,000 m2 from the sea that could be 
utilized to accommodate handling facilities of new pier to be constructed. There is 
little activity with only three firms established in the zone using the port facilities 
for an estimated US $ 2 million worth of trade. 

Applicable to both RIPORT and RISBAS, limitations may be imposed due to the 
intention of the municipality to make an open public park in the area lying between 
the port area and the coastal road. This will hinder any attempt to extend the port 
facilities for future development. 

Hopa Port: Situated at the east of Black Sea coast of Turkey, Hopa is 15 km to the 
Georgian border and 35 km to the port of Batumi. Owing to its location, Hopa is 
considered as the gateway to the CIS countries. The port operation was privatized in 
1997 and the company who has leased the port for duration of 30 years has made a 
number of improvements in order to modernize the port in terms of equipment and 
infrastructure. Covered storage area has been extended from 2,000 m2 to 18,120 m2, 
and concrete-paved open storage area was also expanded to 72,632 m2. 
Loading-unloading capacity has reached: 

- 450,000 ton/year for general cargo, 
- 320,000 ton/year for container, 
- 340,000 ton/year for dry bulk, and 
- 202,000 ton/year for liquid cargo. 

There are also four tanks with a total capacity of 31,000 m3, used for 
loading/unloading and storing oil and other liquid cargo.  

The handling capacity of the port by type of ships is as follows: 

- 550 ship/year for dry bulk cargo ships, 
- 420 ship/year for general cargo ships, 
- 165 ship/year for transit ships, and 
- 290 ship/year for liquid bulk cargo ships. 

The port operations are focused on the export and transshipment of goods to/from 
the Central Asian countries. Cotton imported (or transshipped) from Uzbekistan 
and Turkmenistan are re-exported to various parts of the world. During 1998, a total 
of 46,213 tons of cotton was handled at the port. Of this total, 13,000 tons was 
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transshipped via the port, whereas trucks transported 21,734 tons. The remaining 
11,475 tons are currently stored at the port. 

Currently the construction for the extension of the breakwater for 250 m to enlarge 
the harbor’s safe waters is underway. The dredging of the quay has also been 
programmed, and will be a periodical activity in the port. Also programmed is a 
ferry quay to enable passenger and vehicle transportation between Georgia and 
Turkey. 

As the port operator tries to facilitate the trade with Georgia, Azerbaijan, and other 
CIS countries, they feel the need to modernize the custom operations at Sarp where 
round-the-clock service is required. This is especially valid for the commodities 
being transported between partner countries and Turkey in terms of border trade. 
Based on the quotas brought up by the Turkish Government on a provincial basis, a 
number of trucks converted to tankers are carrying fuel through Sarp. Possibility to 
transport the commodities and cargoes via sea would decrease the traffic on one 
hand, while increasing traffic safety. In order to accelerate the custom operations at 
the port, Hopa Customs Office will also need to be backed up by qualified 
personnel and equipment. Even better, the port operator believes, to establish a free 
trade zone at Hopa Port where international trade and interactions would further be 
facilitated. Also, the port operator urges prompt action of the authorities to relocate 
fishing boats out of the port. 

Ordu Pier: Being in the shade of the westerly point of Persembe providing safe 
waters, this pier does not have breakwaters, but a pier with a total length of 268 m, 
extends into the sea in northeast direction for the first 178 m, with a kicked-end of 
90 m running to the north. The total area available is around 4,000 m2 with 
practically little storage area. Being just next to the coastal highway, there are not 
any chances for expansion, and the truck traffic can be a major problem at the gate 
of the port as there are no physical arrangements for the entrance or parking space.  

The port facilities were privatized in July 1997 when the throughput of the port was 
80,000 tons/year. Of the annual yield (US $ 120,000 in 1998), the operator pays 
25% back to TDI, defined by the contract. This is rather an unusual practice for the 
ports privatized so far, but favors the accumulation of public funds that can be used 
in infrastructure and service improvements. While decreasing the number of 
personnel from 44 to 14, the total freight handled has been increased to 210,000 
tons/year in 1998, increasing the efficiency of the port, despite a number of 
problems. With only three mobile cranes of 10-ton and two mobile cranes of 20-ton, 
the port can handle ships of 10,000 gross tons. 
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In order to increase the handling capacity of the port where only one ship can be 
served at a time due to both the length and the width of the pier (10 m), the pier will 
be extended for 75 m in length and 10 m in width. These will at least double the 
capacity while increasing the size of ships that can be handled at the pier. This needs 
to be followed by procurement of additional handling equipment. 

Ordu port, possibly due to its small share in total shipping at the national level, is 
not shown as a separate item in the statistics given, but rather included in the 
‘others’ category. Therefore, the tables presented for the DOKAP region show only 
Giresun, Hopa, Trabzon and Rize ports. 

(3) Regional assessment 

Table 24 summarizes the percent shares of the DOKAP ports in terms of coastal and 
international shipping. When the total volume of cargo and freight handled in the 
ports are considered, the superiority of the Trabzon port over the others can be seen. 
The table shows the number of ships accommodated as well as passenger and 
freight traffic handled at the ports in 1996 as percent of DOKAP and all Turkish 
ports.  

In terms of coastal shipping of cargoes, there is almost no incoming traffic at the 
port of Giresun, whereas slightly more than one-fourth of outgoing cargo in the 
DOKAP region uses this port. There is no coastal cargo traffic recorded for Hopa 
port. Trabzon and Rize ports compete for the coastal cargo traffic, with Trabzon 
having 56% of the total incoming cargoes. In terms of coastal freight shipping, 
Trabzon and Rize ports seem only receiving the cargo, where there is no traffic 
departing from these ports. On the contrary, Hopa port is specialized in freight 
handling and almost all of the outgoing freight traffic (98.8%) goes through Hopa. 
In total coastal shipping terms, DOKAP ports altogether has a share of less than 4% 
(for cargo it is even lower with 0.3%) in the national total. For the international 
traffic, the picture is quite similar to the coastal shipping for the Trabzon port. 
Almost all of the loaded or unloaded cargo is handled at the Trabzon port. It should 
be noted, however, that the number of containers handled at ports could make a 
great deal of difference, since container traffic covered by these statistics is also 
included in cargo traffic. Since there is no data available for container traffic 
separately in TEUs, it is hard to justify this judgement. International freight traffic 
is under the dominance of Trabzon port again, with almost 60% of all international 
traffic in the DOKAP region being handled at this port, although it accounts only for 
some 1% of the international freight handled at national ports. When coastal and 
international shipping are combined to value the total shipping from the ports, the 
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share of DOKAP ports in cargo traffic is less then 1% with Trabzon being the 
primary port. In terms of total freight shipping, the picture slightly changes for a 
little more balanced distribution of the traffic over the region’s ports with Hopa and 
Giresun receiving some of the freight traffic. Nevertheless the share of the region in 
total freight shipments cannot exceed 1.5%. Based on different sources of 
information, the majority of international freight unloaded at ports basically 
consists of cereals, commercial commodities and timber, whilst mineral ores and 
cereals are the major out-shipped freight. Hopa is the number one port for outgoing 
mineral ores for domestic markets, and also a major coal importing location for the 
region and the Eastern Anatolia. 

When the capacities of ongoing and planned expansions are considered, the Black 
Sea ports in general, and DOKAP ports in particular have a substantial share in 
investments to be undertaken, basically due to the efforts of the operating 
companies of the ports. It should also be noted that some of the investments 
considered for expansion of port facilities do not seem to be viable and therefore, 
unlikely to be realized under the present conditions. On the other hand, relatively 
marginal expansion plans have been mentioned when expansion for container 
handling capacity is concerned.  

 

2.2.4 Airways 

(1) Trabzon airport 

The only airport available for commercial transportation in the DOKAP region is 
the Trabzon International Airport, which has been operational since 1957. The 
airport is located to the east of the city, some 6 km away from the city center. Based 
on different time schedules, the airport, with a capacity of 300,000 passengers and 
17,520 planes a year is open to traffic year-around. There are two runways 
numbered 11/29 and 12/30, 2640x45 m and 1571/30 m in dimensions, respectively. 
The strip length is 2769x300, which is concrete paved, with a bearing standard of 
PCN75 and PCN25, respectively. An apron of 100x100 m with 2-planes capacity 
and a taxi-route of 45x23m, both asphalt-paved are available. In terms of flight 
control and information systems, the airport is equipped only with approach control 
and tower control, and there are VOR, NDB and DME equipment, one of each. 
Analyses of ‘peak day-peak hour’ air traffic depict that the maximum number of 
planes is 45 per day and seven per peak hour. Through the years, there have been 
slight fluctuations in the total air traffic, with steady increases in domestic flights. 
The maximum air traffic was recorded in 1994 when tourists from the former Soviet 
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countries had made a record number of planes arriving to / departing from the 
Trabzon airport. Even then, the capacity utilization of the airport was estimated to 
be only some 40%. Higher rates have been recorded for the capacity utilization in 
terms of passenger handling, however, due to the limited capacity. There have been 
improvements to the passenger handling facilities, and additions to the passenger 
terminal were made recently. 

(2) Air traffic 

Tables 25 through 28 below summarise the air traffic characteristics for the year 
1998. 

Table 25 Distribution of Aircraft Traffic by Months – 1998 

Domestic Aircrafts International Aircrafts Total Months Number % Aver./day Number % Aver./day Number % Aver./day 
January 480 8.01 15.5 53 4.68 1.7 533 7.48 17.2 
February 424 7.08 15.1 45 3.98 1.6 469 6.58 16.8 
March 479 7.99 15.5 77 6.80 2.5 556 7.80 17.9 
April 535 8.93 17.8 79 6.98 2.6 614 8.62 20.5 
May 490 8.18 15.8 70 6.18 2.3 560 7.86 18.1 
June 518 8.64 17.3 130 11.48 4.3 648 9.10 21.6 
July 516 8.61 16.6 193 17.05 6.2 709 9.95 22.9 
August 565 9.43 18.2 195 17.23 6.3 760 10.67 24.5 
September 496 8.28 16.5 125 11.04 4.2 621 8.72 20.7 
October 472 7.88 15.2 69 6.10 2.2 541 7.59 17.5 
November 506 8.44 16.9 55 4.86 1.8 561 7.87 18.7 
December 511 8.53 16.5 41 3.62 1.3 552 7.75 17.8 
Total 5,992 100.00 16.4 1,132 100.00 3.1 7,124 100.00 19.5 
(Source: Directorate of Trabzon Airport Operations, 1999) 

 

From Table 25 above, the effect of tourism and holiday season for the international 
traffic can be detected. The monthly average number of international aircraft, 
fluctuates around 50-70 from October to May, doubles in June and triples in July 
and August, then decreases at the same rate as it increases, whereas the number of 
aircraft belonging to domestic airlines keeps a steady pace between 450 to 550. Due 
to the large ratio of Turkish flagged aircraft, the fluctuation smoothes out for the 
total traffic, with little increase in August. 

When looked at by nationality of aircraft (operators), Turkish planes form almost 
half the total, where the other half is composed of Russian and Azeri planes. Except 
Holland and other countries included in ‘others’ category, it is noted that all planes 
operated to Trabzon are of former Soviet Union origin. 

A more representative indicator would be the capacity utilization of the airport 
(airport’s aircraft handling capacity), which is compared with the national average 
in Table 26. As can be seen from the table, only 13.6% of the facility’s capacity has 
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been utilized in terms of the plane handling capacity of the airport. The same ratio 
for all airports in Turkey is not higher than 22.5% on the average. 

Table 26 Capacity Utilization-1998 (Aircraft Capacity of the Airport) 

 Aircraft 
 Capacity Traffic % 

Trabzon 52,560 7,124 13.55 
Turkey 1,857,120 414,985 22.35 

(Source: Directorate of Trabzon Airport Operations, 1999) 

 

Table 27 summarizes the air traffic, whereas Table 28 indicates developments 
observed in passenger and freight traffic during the last five year at the Trabzon 
airport. The number of aircraft landed or departed to/from the airport has reached 
7,124 with Turkish planes increasing by some 36.6% between 1997-98. However, 
there is a substantial decrease in the number of foreign aircraft, declined by 
four-fifth from 1994 to 1998. This decline is explained mainly by the decrease in 
and diversion of demand to other areas such as Istanbul, and then Dubai where 
incentives are provided to suitcase traders. The similar trend can be traced in the 
number of international passengers’ arriving/departing. A substantial 40% decrease 
in trip demand has led the decrease in corresponding services. Local services on the 
other hand increased by some 60% during the same period to make up the 
difference with a 40% increase in total passengers. The amount of freight being 
transported tells a different story. A growth similar to the domestic passenger traffic, 
but at a slower rate, has been observed in domestic freight services. However, the 
international services have shown a fluctuation where a jump in the total tons of 
freight carried in 1998 was recorded. The rate of increase from 1997 to 1998 is a 
huge 527% for arriving commodities, and even higher rate of 544% for departing 
freight was observed. This is partly because the 1997 figures are way below the 
annual averages.   

(3) Assessment of capacity 

The total amount of shipment has recovered to 1996 levels that was about 2,500 
tons/year for arriving freight and increased substantially for the outgoing freight to 
a level of 3,500 tons. 

Given the above circumstances where the capacity utilization is very low, it is rather 
difficult to justify other airport construction proposals that have been discussed, 
such as Or-Gi (Ordu-Giresun) airport that, if constructed, will be on a strip of land 
to be reclaimed from the sea. The cost of the construction combined with the 
unfriendly nature of the Black Sea is estimated to swallow most of the resources 
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otherwise available for alternative viable projects. This is also against the general 
principle of the 7th Five-Year Development Plan, which clearly states that the 
existing infrastructure potential should be used to its maximum before new capital 
investments are made. 

As far as the regional and international air transportation is concerned, there are 
other possibilities conceived. The Ministry of Transportation has put forward 
efforts to this effect, although no concrete results have so far been achieved. The 
talks were initiated with the Georgian officials to make use of the Batumi airport for 
regional as well as international air traffic. Although the Georgian side is also eager 
to cooperate, a number of administrative and official problems are yet to be 
resolved before the act can be in effect and joint operation can start. Turkey can 
benefit from the use of this airport in two respects; first, a capital investment that 
may be required for a new airport in the long run can be avoided for a longer 
duration, and second, the use of the airport will make two governments to put their 
dedicated efforts to resolve a number of administrative issues, including border 
crossings and security, which will facilitate trade and tourism in the region to the 
benefit of both parties. 

 

2.2.5 Natural gas and oil pipelines 

There are no existing pipelines in the region. Considering the high cost of energy 
required not only for industry, but also for household heating, there is a growing 
concern for importing natural gas from neighboring countries such as Azerbaijan 
and Turkmenistan. The most cost-effective way in the long run would be the use of 
pipelines with respect to relatively short distances encountered, although the initial 
costs are high. Furthermore, concerning the international nature of the issue, this is 
beyond the capabilities and responsibilities of the local governments, and needs to 
be tackled by dedicated action on the side of the Central Government.  

 

 





 

DOKAP 1 - 73 Volume VI Spatial/Infrastructure Development 
Draft Final Report  Transportation 

2.3 International Transportation 

In order to assess the prospective role of the DOKAP region in international 
transportation, comparative locational advantages as well as capacities of the 
network and the services by different transport modes will need to be reviewed. In 
doing so, a brief look at the existing situation and the status of the Turkish economy 
with respect to the regional and the world economy will be useful.  

The volume of Turkish trade during the period between 1990 and 1997 had been 
growing with an annual average rate of some 11%. It should be noted that this 
growth rate was considerably higher than those observed for North America, the 
Middle East, Africa and the European Union. Although the recent trends in growth 
rates of Turkey’s exports have been exceeding the growth rates of imports, there has 
been an imbalance with the value of imports almost double that of exports. 
Industrial products dominate both exported and imported goods with a share larger 
than 85%. 

Considering the trading partners, Turkey’s trade with the OECD countries consists 
almost two thirds of the total foreign trade. The share of the members of the 
European Union (EU) accounts for half of the total trade in 1997, which was also 
reinforced due to the Customs Union Agreement that came into effect in 1996. 
Germany has always been the most important trading partner for Turkey, followed 
by Italy, Switzerland and USA. Turkey’s exports to Germany has been around 20% 
of total exports whilst the imports from Germany fluctuates around 15%. Islamic 
Countries of the Middle East and North Africa stand as a second group of important 
trading partners for Turkey, their share constituting 17% of total exports and 11% of 
total imports in 1997. One other major trading partner proves to be the Russian 
Federation, especially after the collapse of the Soviet Union in 1990. Substantial 
increases in both exports and imports have been recorded during recent years and, 
Turkey’s exports/imports to/from the Russian Federation reached the levels of 7.8% 
and 4.5%, respectively in 1997. 

In the rest of this section, the international transport network is studied from the 
points of view of different transport modes in order to evaluate the possible use of 
different modes for transit traffic passing through Turkey, as well as for foreign 
trade and international traffic. A special emphasis is given to this wider perspective. 
However, it should also be noted that, such an evaluation is a major study of its own 
and is well beyond the scope of the present study. Therefore, a number of studies 
that have been carried out in the region have been reviewed and their findings were 



 

DOKAP 1 - 74 Volume VI Spatial/Infrastructure Development 
Draft Final Report  Transportation 

utilised in order to assess the viability of the corridor passing through Eastern Black 
Sea. 

The picture needs to be viewed from two different points, one from the Turkish side 
as per the developments and undertakings, and the other from the international side. 

 

2.3.1 Issues related to international trade on Turkish side 

Starting in 1988, the traffic through the Sarp Customs Gate was considerably high. 
Then the ferry trips have replaced much of the road traffic between 
Georgia–Russian Federation and Turkey, transporting tourists doing border trade. 
With the introduction of Customs Union through the EU, Turkey has started to 
impose customs duties on the exported goods to the third party countries, which 
includes those of the Caucasians as well. However, being themselves third party 
countries, Romania and Bulgaria had increased trade with Georgia, facilitated 
through exemption of customs duties. On the other hand, because of the conflict 
between Armenia and Azerbaijan, trade between Turkey and Armenia was banned. 
The traders have been winding around these limitations by founding companies in 
Europe through which the goods are transferred to Armenia, bypassing Turkey. In 
other words, the goods produced in Turkey are sold, on paper, to firms in Europe, 
which resell the goods to Armenia. Similarly, fresh vegetables and fruits have been 
exported to Cacausian countries through Greece.  

Issues related to border crossings are of major importance in terms of international 
and transit transportation. Turkey has not signed all agreements that are available in 
the international transportation sphere. The only two main conventions she is 
operating for highway transportation are CMR (1956) and ASOR (1982), which are 
regulating highway freight and passenger transportation. However, there exists a 
total of 48 bilateral agreements (that have been monitored and managed by the 
Ministry of Transportation, General Directorate of Land Transportation) in force 
between Turkey and partner or transit countries, whereas some countries prefer to 
apply their own regulations in search of market control, while mainly member 
countries of EU are intending to use ‘Joint Transit Convention’ as an alternate to the 
TIR Convention. For railways, the existing RIV and RIC conventions that regulates 
the movement of freight, passengers, and parcel wagons between member countries 
of COTIF (international railway transportation) are not applied in the former Soviet 
Union countries, which rather use the rules and regulations that have been inherited 
from the USSR.  
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If Trabzon is linked to Batumi via a rail connection, then it is argued that the goods 
could be forwarded as far as to the Bering Strait. The concept is that the freight 
could be forwarded as far as to the South Pacific coasts once loaded onto trains. 
This would allow the Mersin port to be utilized better if further linkages are 
maintained between Mersin and Trabzon. However, besides huge investments 
involved, there is a lobby of TIR operators believed to be influential in political 
spheres working to avoid such improvements in order to sustain road transport as 
opposed to rail and sea transport. On the contrary, others discuss that if a rail 
connection is materialized between Turkey and the Georgian port of Batumi, the 
Georgian side will do everything possible to recover their losses due to the shift of 
some traffic to the Turkish ports and land transport systems. This is reported to be a 
common practice for the freight traffic between Turkey and the Central Asian 
countries through Iran, which imposes various measures against bilateral or 
international trade and transportation agreements. Trucks are forced to stop often 
for extended periods of time prolonging total travel times and increasing cost of 
transport. This is especially the case for those trucks carrying non-durable goods 
such as vegetables or fruits over which Iran competes with Turkey for the market 
share. 

Transit quotas brought up by trade partners of Turkey pose another issue to be 
discussed. Table 29 shows the number of quotas enforced for transit trucks and 
TIRs by partner countries between 1996 and 1998. The total number of quotas has 
increased by 25% over the last three years. Being the gateway to the Central Asian 
countries, Georgia has enforced a quota of 2,000 vehicles that was doubled in 1998, 
and Azerbaijan has a total quota of 1,100 vehicles. With increase in transit and 
international traffic, these quotas can bear a limitation on the number of Turkish 
trucks operating to the subject countries. Customs are also of major concern where 
some of the increase in travel-cost is undoubtedly attributed to, due not only to the 
paperwork that costs time, but also to the illegal payments the drivers should pay for 
a less problematic custom clearance. 

Studies carried out in CIS member states stated several of these problems, which 
can be summarized as follows, based on their field surveys: 

- delays in custom clearance particularly due to the multiplicity of offices and the 
collection of extra "fees", 

- excessive taxes and levies, 
- existence of many different currencies, each with rate fluctuations as well as 

delays in bank transfers, 
- poor conditions of transport infrastructure, particularly roads, 
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- lack of transport (including risk of armed attacks) resulting in the difficulty or 
impossibility of ensuring goods being transported expeditiously, plus a need for 
military or police protection, 

- need for constant watch due to thefts, 
- lack of adequate storage facilities, particularly in ports, 
- inadequacy of truck fleets, a large proportion of which does not meet Western 

standards, 
- slow wagon movement and poor wagon conditions, 
- poor quality of telecommunications, 
- lack of competition between forwarders, 
- difficulty in obtaining information on tariffs, 
- administrative hurdles and low speeds, especially in Iran, 
- need for establishing subsidiaries in different CIS countries, and 
- unwillingness of foreign companies to cooperate and share information. 

With respect to the DOKAP region, the conditions deteriorate further due to lack of 
banking system in place in other CIS countries. Drivers need to carry cash in order 
to be able to pay fees and customs duties, and owing to this, not only corruption on 
customs occurs, but also looting and robbery en-route have become common. 

Cost of transportation is the main condition by which the alternative routes and 
modes are selected by forwarders. The issues mentioned above have been evaluated 
as the main causes of increase in transportation costs by which the international 
traffic tends to seek cheaper as well as safer routes. It has been reported that a TIR 
driver transporting goods from Trabzon to Baku via Georgia typically pays some 
US $ 1,550 - 1,650 for 16 different items (Table 30). When the costs for driver, fuel 
and loading/unloading are added, total operating cost of a truck transporting a 
container from Trabzon to Baku reaches a level as high as US$2,200. 
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Table 30 Transportation Costs Involved for Container TIR Trucks 

Transit through Cost Item Cost (US $) Remarks 
Georgia Insurance cost for freight 100 average cost 
 Insurance cost for vehicle 17  
 Visa for driver 18  
 CMR 10  
 Illegal payment (entrance) 60 paid while entering Georgia 
 Terminal charge 45 paid even if not used 
 Arrival charge 280  
 Transit charge 125  
 Canary  30 named-so bribe to custom officers 
 Illegal payment (exit) 10 paid while exiting Georgia 
 Health care charge 20  
Azerbaijan Dozvola 45  
 Transit charge (return trip) 280  
 "Red Bridge" 400 - 500 bribe named in Azerbaijan 
 Canary (return trip) 50 named-so bribe to custom officers 
 Bribe for fuel  60 to be able to have enough fuel in the tank
Total Transit Cost Minimum; Maximum 1 550; 1 650  

 (Source: Lyonel A. Makzume Inc., Trabzon Office, sited in Trabzon Ticaret, 1999, p: 12) 
(*) Excluding the cost of fuel, driver, and loading/unloading for an average 10-day trip 

 

Although the costs are negotiable especially under severe market conditions where 
business is scarce and truckers have to compete, there are some indicative costs 
stated to show the competitiveness of the ports. Table 31 below compares the costs 
of transportation for a standard container from Europe to Caucasus through the 
Turkish and Georgian ports. It has been reported that the increased costs force 
forwarders to switch to the port of Poti for international transportation. 

Table 31 Cost of Transporting a Container Using Combined Modes 

Origin Destination Cost (US $) 
Hamburg Trabzon 700 
Hamburg Mersin 500 
Hamburg Poti 1,000 
Poti Baku 1,000 
Trabzon Baku 2,200 
(Source: Lyonel A. Makzume Inc., Trabzon Office, sited in Trabzon Ticaret, 1999, p: 12) 

 

Forwarders calculate that, with the provision of reductions in illegal payments, the 
cost of transporting a container between Trabzon and Baku should come down to 
somewhere between US$ 1,100 and 1,200. This is taken as an indication where 
non-physical barriers can be as much (and even more) effective in the decrease of 
traffic as the physical barriers such as low standards of roads or inadequate facilities 
at ports, etc. 
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2.3.2 Issues related to international trade and transportation in partner countries 

A number of independent states that were formed with the collapse of the former 
Soviet Union have been trying to transform their economies into a free-market 
economy from the previous centrally-planned one. Among these transition efforts, 
those in the Caucuses as well as the ones in Central Asia, of which most are 
land-locked countries, try to expand into and integrate with the world economy. The 
key issue in doing so is to develop major access links to the world markets by 
developing transportation routes. So far, some of such trade routes have already 
been completed, notably two rail links: one from Druzhba (Kazakhstan) to Urumqi 
(China), and the other from Tedchen (Turkmenistan) to Sarakhs (Iran), connecting 
Central Asia to Yellow Sea in the east and to Europe through Turkey in the south 
west. The European Union (EU), OECD, different programs of the United Nations 
(UN), other developed nations, as well as Economic Cooperation Organization 
(ECO) formed by Turkey, Iran, Pakistan and Central Asian republics, through their 
own financial and research institutes, have been putting their efforts into this issue. 
The outcome is a number of new institutions working in the sphere of development 
for and integration of the Commonwealth of Independent States (CIS). The 
transportation sector is one of the major activity areas where various transit 
transport possibilities and cross border issues have been explored. Under the Tacis 
Program of EU, for example, TRACECA (Transport Corridor Europe Caucasia 
Asia) route connecting Europe to Central Asia through the Black Sea and 
Caucasians is the one getting most of the attention. Despite all the initiatives, there 
are a number of problems and bottlenecks to be resolved before the full effect of 
improvements and developments can be obtained and this is anticipated to tail off 
for at least another decade. However, the options to be realized will affect the major 
routes of international trade and thus the role of Turkey in international traffic. 

Studies undertaken point out a number of transport routes between Europe and 
Central Asia. The main rail and highway network, together with the links connected 
via maritime across Caspian Sea and Black Sea through the Russian Federation and 
Europe are depicted in Figure 10 for comparative purposes. European inland 
waterways network showing possible routes through Europe and Russian 
Federation is also shown in Figure 11, although transportation is hindered in winter 
especially in the northern sections of the network due to frost. Based on these 
networks, the main existing and prospective alternate routes are examined in two 
groups. The first represents traditional routes from the edge of the CIS area to the 
ports and transshipment points mainly through the Russian Federation. The second 
group analyzes alternative routes through other neighboring countries. For highway 
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network, road links to Europe via northern Black Sea connections together with the 
Istanbul-Almaty Highway, which forms a part of the Trans-European Motorway 
(TEM) and links to the south, to the Gulf of Arabia, are taken into consideration 
(Figure 12). The network under consideration therefore includes also those links 
being selected to be improved for the so-called TRACECA corridor, utilizing 
Trans-Caucasian rail and road connections. 

(1) Traditional rail and road connections through the Russian Federation 

Railways have been the main mode of transportation, especially for the movement 
of goods, in the former Soviet Union since the long distances involved made rail an 
efficient and economic mode of transport. A road network linking Central Asia 
mainly to the Russian Federation also supplemented railway network. 

In terms of rail connections, the major corridor of movement lies parallel to the 
Trans-Siberian Railroad, passing across northern Kazakhstan, running west to 
Moscow, the Baltic ports and Western Europe, and east to Vladivostok, the Pacific. 
The Central Asian republics can access this corridor via four main north-south rail 
connections departing from the Ashgabat-Tashkent-Almaty railroad. The most 
westerly rail line runs from Chardjev in Turkmenistan to Astrakhan on the northern 
coast of the Caspian Sea, accessing the rail network westward to Black Sea.  

The road network, on the other hand, has not played a major role for the transport of 
goods in the Soviet Union, although it is well developed. This is mainly because of 
the long distances involved and the Government’s priority being given to railroads. 
However, with the increase in rail tariffs due to elimination of subsidies, the search 
for alternative modes and routes are encouraged. 

This is especially true for those Central Asian countries, which now must pay for 
the railway transit corridors in hard currency. For the medium term, it seems more 
rational to use road transport to minimize foreign exchange requirements, provided 
that problems such as security en route and informal payments required for the 
transport of goods are resolved. 
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(2) Trans-Caspian rail and ferry routes 

Based on the use of ferry services across the Caspian Sea, a number of alternative 
routes have been considered. So far the shortest connection from Central Asian 
republics to an ocean-going seaport is the existing one running from Turkmenistan 
to the port of Turkmenbaschi (Krasnovodsk) by rail, crossing the Caspian Sea via a 
rail ferry to the port of Baku (Azerbaijan), and then again running to the Black Sea 
ports of Batumi, Poti or Sukhumi (Georgia). The existing traffic on this route is 
minimal due to the political unrest in the region as well as the reduction in rail 
traffic in general. It was reported recently that three ferries are operating between 
Turkmenbaschi and Baku where seven ferries a day used to be available. There are 
also capacity problems at the ports (mainly due to the change in management and 
lack of proper maintenance), need for rehabilitation of port facilities especially in 
Turkmenbaschi due to 2 m rise in sea level in the last two decades. Related to the 
handling capacity of the ports, one report indicates that currently about 1 million 
tons of goods can be shipped from ports of Baku and Batumi, as compared to the 
former goods flow of 5 million tons a year. 

Other routes in consideration include cross-Caspian ferry links between 
Turkmenbaschi and Astrakhan (Russian Federation), Kazakhstan ports of Aktau or 
Atrau and Astrakhan, and Kazakhstan ports and Baku or Bandar-e-Torkeman (Iran). 
Alternatives are extension of railroads such as Kars-Baku connection to directly 
connect Turkey to Caspian Sea, and constructing a rail line along parts of the east 
shore of the Caspian Sea to provide a more direct link between Iran and Russian 
Federation. Crossing the Black Sea towards Europe, the routes extend on land 
through a number of ports in Bulgaria (Burgas, Varna), Romania (Constanza) or 
Ukraine (Odessa). This corridor is defined as the TRACECA transport link along 
which EU supports projects to foster elimination of physical and non-physical 
barriers. EU, in this context, through the Tacis-TRACECA program has given 
financial support to a number of projects in the transport sector. The European Bank 
for Reconstruction and Development (EBRD), acting as the financial agency of EU, 
has lent a total of ECU 1.8 billion to several government agencies (and the private 
sector, only recently). The signed projects related to the TRACECA corridor can be 
listed as follows: 

- Trans-Caucasian Rail Link Project, Azerbaijan, 
- Trans-Caucasian Rail Link Project, Georgia, 
- Road Restructuring and Investment Project, Azerbaijan, 
- The Rail Rehabilitation (track maintenance) Project, Kazakhstan, 
- Road Transport Restructuring Project, Kazakhstan, 
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- Railway Freight Traction Renewal and Management Project, Uzbekistan, 
- Road Network Upgrade, Romania, 
- Construction and Rehabilitation of Roads, Bulgaria, 
- BOT Motorway Project, Hungary, 
- Brest-Minsk-Russian Border Highway Improvement, Belarus, and 
- Railway, Roads and Ports Improvement Project, Lithuania. 

 

Apart from the projects mentioned above, there have been some developments 
recently in terms of improvements to the transportation sector. In mid-1997, the 
first passenger train in four years started operation between Baku and Kiev. Regular 
passenger train operations are reported to be in service with the completion of repair 
works of eight trains at a cost of $132,000 in Dnepropetrovsk and Kharkov. These 
trains will be put into service on the Baku-Moscow-Baku line. 

Kazakhstan, on the other hand, is reconstructing a port in Aktau on the eastern coast 
of the Caspian Sea as part of the trans-Asian corridor. The estimated cost of the 
project, which will be implemented within the frame of the TRACECA program is 
US$54 million, of which US$7 million was provided by the government of 
Kazakhstan for its share in 1997. It has been argued that the transportation cost of 
cargo to the Aktau port will be smaller than to Turkmenbaschi. The Caspian 
Shipping company has reported an increase in cargo freight flows on the route 
Baku-Turkmenbaschi-Baku where three ferries are currently serving. For the year 
1997, the estimated traffic borne by Uzbekistan is some 4,000 wagons of grain 
through this route, while cotton export accounts for some 1,000 wagons. 

(3) Other rail and road links 

Rail and road connections other than those mentioned above can also have a major 
effect on the routes of goods transportation, depending on the origin/destination of 
imported/exported goods to/from the Central Asian countries. A rail route 
representing the old silk-road is, at least physically, now a reality, although there are 
a number of non-physical barriers. A rail line connection from Druzhba 
(Kazakhstan) to Urumqi (China) opened in 1992 and facilitates through traffic all 
the way to the Pacific coast of China. The problem of gauge difference between 
Kazakh (1,520 mm) and Chinese (1,435 mm) railroads limits the flow of goods by 
rail, and the transshipment capacity at Druzhba facility is limited to some 1 million 
tons a year. Kazakh Railways plan to increase the capacity to 12 million tons, 
despite the limited funds available for the project. 
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The other missing rail link with respect to the silk-road was also completed in 1996. 
The railroad running from Tedchen (Turkmenistan) to Sarakhs-Mashhad (Iran) 
connects Central Asian railroad network to Europe through Istanbul, Turkey. 
Besides other problems of non-physical nature, the capacity of the line is hindered 
by the track-gauge change requirements at border-crossing station of Sarakhs, 
where an operation similar to the one in Druzhba takes place. The line is also 
connected, by way of Tehran, to the Persian Gulf through recently built Bafgh link, 
served by the port of Bandar-e Abbas. These links enable Iran to divert transit traffic 
from Central Asia to the Gulf, avoiding routes through Turkey. A more direct route 
from Mashhad to Bafgh is planned to be built soon, shortening Central Asia-Persian 
Gulf connection by some 970 km. When in place, this new rail link, in terms of total 
length, will be similar to trans-Caspian route to Batumi, about 3,000 km from 
Tashkent. Furthermore, Iran has also been putting efforts to link her railway 
network to the port of Latakia (Syria) through Iraq. Together with the ferry 
connections provided between Volos and Latakia by Greece, this link will almost 
totally put Turkey out-of-the-picture, since it will provide the best and the shortest 
link to the Eastern Mediterranean from Central Asia. 

As far as the rail connection from Europe to Central Asia via Turkey and Iran is 
concerned, Bosphorus and Lake Van rail-ferry crossings are considered as the two 
main physical barriers. Currently the Turkish Government is working on these two 
projects; the first, Bosphorus Rail Tunnel will be of an urban nature serving 
regional and international transit rail transportation as well, and the second, 
northern bypass of Lake Van is in design stage. These are the parts of ECO railway 
network, which will replace the rail ferries across the Bosphorus and the Van Lake. 

Other connections in consideration include a missing rail link between Iran and 
Pakistan, which require building of a new railroad of 375 km from Zahedan to 
Kerman and a gauge change for the Pakistan railways to 1,676 mm. This line is 
under construction and when completed, a rail link would be available from Central 
Asia to the port of Karachi via Iran. The Government of Pakistan is considering 
much shorter routes through Afghanistan; one is from Mary-Kuskha 
(Turkmenistan) to Quetta via Kandahar and the other from Termez (Uzbekistan) to 
Peshawar via Kabul. However, due to political unrest as well as the costs of 
building lengthy new railroads through difficult topography make these proposals 
unlikely to be realized at least within the medium term. In terms of additional access 
roads linking Central Asia to the Pacific, the chances are considered to be minor, 
since the existing direct road links are lacking between Druzhba and Urumqi, and 
the majority of roads are reportedly unpaved in China. 
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The European inland waterways network as mentioned above should also be noted 
as alternate transport routes from Europe to Black Sea and further east to Caspian 
Sea, leading eventually to the Central Asia. The basic handicap regarding these 
waterways is the hindered traffic due to the seasonal conditions. It is not possible to 
navigate on these inland waterways during winter months due to frozen rivers and 
waterways. As the backbone of the inland waterways in Eastern Europe, the river 
Danube has a total length of some 2,900 km from its source to the Black Sea. Most 
of its length is navigable for commercial river ships. A recent study conducted by 
the Commission of the European Communities (EEC), notes that the traffic through 
Danube along Slovakia, Hungary, Romania and Bulgaria has been decreasing 
substantially since the late 1980s. Similar decreases have been recorded on the part 
of the Russian Federation following the downsize of the economic activities after 
the collapse of the USSR. Due to the decrease in freight volumes transported 
through inland waterways in the Russian Federation, some of the river vessels are 
used in transporting coal from Russia to Turkey through the ports in the Eastern 
Black Sea. The EEC study mentioned above aims at recovering the volume of 
traffic from 21.5 million tons/year in 1994 to 31.1 million tons/year in 2015. When 
compared with the 1989 levels of 76.7 million tons, the European inland waterways 
do not seem promising for the future.  

The last, but not the least, road connection to mention is the so-called 
Istanbul-Almaty Highway of which importance has long been recognised by ECO 
and improvements are underway. When completed, together with the links through 
the North-South Trans-European Motorway (TEM), this highway connection is 
expected to meet the high technical and physical standards required for 
international traffic, although non-physical issues among the cooperating countries 
still remain to be resolved.  

One should also include the transport corridors such as “Balkan Customs Corridor” 
and “West-East Corridor” in a geographic overview of transport corridors. These 
corridors have been formed by the respective governments of Albania, Macedonia 
and Bulgaria, Greece, Hungary, Romania, Slovenia, Turkey, Italy and Austria in the 
mid-1990s when they agreed to establish and operate special customs corridors 
aimed at speedier processing of TIR truck traffic at border crossings. More or less 
overlapping corridors link Istanbul, Varna, and Constanza in the east to Durres 
(Albania)-Venice in the west through Sofia, Skupje (Macedonia), Tirana. On the 
other hand, the UN - Economic and Social Commission on Asia Pacific (ESCAP) 
of which Turkey has been a member since 1996, is running another program to 
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develop the Asian land transport infrastructure (ALTID) along three main corridors 
to link Europe to Central Asia. These are: 

- Northern Corridor going through Belarus, Ukraine and the Russian Federation, 
- Central Corridor going through Caspian Sea, Caucasia, Black Sea, Ukraine, the 

Russian Federation, and 
- Southern Corridor going through Iran and Turkey. 

However, it should be noted that the some of these ‘projects’ are either at 
preliminary stage or just issues on the agendas of the related governments and 
agencies. 

 

2.3.3 Issues related to multimodal transportation 

The concept of multimodal transport implies the organization of goods 
transportation in one and the same loading unit (container, swap body, or 
semi-trailer) that uses several transport modes successively, without handling of the 
goods themselves while changing modes. Because of the nature of the 
transportation, the freight should be in the form of ‘box’; therefore container traffic 
is the subject for multimodal transportation. One unique organizer (ie. freight 
forwarder) is responsible for the organization of transportation in all aspects. 
Multimodal transportation has become a favorable transshipment method because 
of various advantages it may offer to both customers and operators under certain 
circumstances. Since the process eliminates the manipulation of goods, it reduces 
transport costs and time required, simplifies commercial, transport and customs 
procedures and payment transactions, improves security (against breakage, theft, 
etc.) and reliability of transport. Multimodal transportation can be very efficient, 
especially when freight needs to cross borders between a number of countries, each 
with its own custom rules and regulations. Utilizing rail/sea transport for long 
distances, it may offer cost-effective alternatives to “pure road transport”, while it 
yields better utilization of infrastructure. However, combining various transport 
modes into a single transport chain is a major challenge in organizational, technical 
and infrastructure terms. The usual form of operation is combined collecting of 
(loading) freight and transporting to a transshipment terminal via road transport, 
main journey by rail for long distance, the transshipment operations at port and 
shipping transports, and delivery to final destination by road hauliers. This 
door-to-door transport organization further requires coordination of actions 
between partner’s countries to set up common practices to meet the international 
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container transport requirements, coordination of schedules, adequate organization 
at both ends of the selected route, flexible tariff system, etc. 

The economy of multimodal transportation lies in the concentration of container 
traffic where freight is gathered at selected limited number of terminals for rail 
movement from departure terminal to arrival terminal by specialized container 
freight trains, operating usually in the form of block trains. Since grouping of 
transport operations and creating specific infrastructure requires rather large 
investment and specific organization, individual transport firms, road carriers and 
railway companies have a strong interest to join forces. This means that special 
combined transport companies must be created in order to benefit from multimodal 
transportation. 

Due to reasons such as long distances and strong consequent, economic and 
political preference of railways, there is a poor perception of the notion of 
multimodal transportation in the former Soviet Union. Therefore, there are no 
independent combined transport operators able to assume the responsibility of 
organizing international multimodal container traffic from origin to final 
destination in CIS countries. Turkey, in this respect, is not much different from its 
neighbors, but for different reasons: strong preference of highways and negligence 
of railways. Containerization in Turkey has long been stressed in Development 
Plans, but little has been achieved so far. Most of the containers, which constitute a 
small portion of total freight transportation, are handled in major ports like Istanbul, 
Mersin and Izmir. Since containerization could not be developed, multimodal 
transportation has also been neglected in Turkey, and up to now, there is almost no 
firm dealing with this mode of transportation. Furthermore, there are no 
organizational arrangements to encourage multimodal transportation. On the 
contrary, the European countries have long been aware of the advantages of 
multimodal transportation and containerization. Most part of the long-distance 
transportation, especially in those OECD countries, has been handled by 
multimodal transport operators. There are effective regulations and, through the 
EU’s policies to be adopted for the coming century, intermodal combined 
transportation is being encouraged. Priorities for the common transport policy 
defined in the related supplements of the Commission includes measures to 
standardize and harmonize loading units (swap-bodies and containers) and actions 
to ensure system integration and multimodality. 

In the CIS countries, the railways continue to use the general organization and 
procedures (tariffs, liability regulations, container exchange, use of wagons, etc.) 
which were in force for container traffic in the former Soviet Union. The fracturing 
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of rolling stock resources (specialized wagons and container fleet) between the 
various national railway networks did not facilitate common work. Indeed, 
container traffic is considered by each railway network as a type of railway traffic 
used for a specific type of goods. It is never dissociated from railway operations set 
up for freight traffic. Although the technology used is specific to container traffic, 
old habits and behaviors inherited from the Soviet era continue to prevail. Specific 
technical and operational constraints (final collection and delivery by truck, 
provision of containers, special tariff for containers, special high speed through 
trains, simplified documents, procedures and regulations, etc.) are not integrated 
and accomplished. 

Trucking, on the other hand, is the major freight transportation mode in Turkey, 
where individuals or small companies operate under competitive free market 
conditions. Since rail transportation is not reliable, and the distances involved for 
domestic freight transportation are relatively short, trucks do, by and large, most of 
freight haulage. This is also true for international traffic for similar reasons, and 
truck fleet of Turkey has become one of the largest in Europe. For the trucking 
sector in former Soviet Union countries, its traditional role, largely confined to local 
distribution by small lorries, is changing. However, instead of concentrating in the 
natural short-to-medium distance markets, most of the road hauliers, poorly 
equipped, are operating individually to very long distance markets, without having 
any cooperation with railways such as subcontracting agreements to perform the 
main long distance traction by rail, from terminal to terminal. 

Still in most of the CIS countries, reorganization of trucking activities is under 
development due to the efforts of freight forwarders such as TERMINAL 
and KAZINTERFRAKT in Kazakhstan and CAUTREX in Georgia, or 
BK-INTRANS and SHOHSTRANS in Uzbekistan. They are able to propose 
international container services. These dynamic private companies have started to 
partially fill the gap left by the absence of specialized combined transport 
companies. 

The small number of local shippers using containers instead of traditional transport 
also restricts the multimodal transportation by wagonloads for their export 
operations. The firms that are willing to use containers are suffering from this 
situation, because they cannot make use of the unloaded containers used for imports. 
Most of the containers are parked or sent back empty. 
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2.3.4 Evaluation of potential of Turkey as a bridge between Europe and the Central Asia 

For highway transport, the role of Turkey has long been based on the economic and 
political conditions in the Middle East, especially Iraq and Iran. With the opening of 
the former Soviet Union to the world, new opportunities have also been considered 
to emerge. However, a closer look into the conjuncture reveals that the 
opportunities other than the international traffic should be approached with caution, 
as there are as many bottlenecks as there are opportunities. The above analysis of 
the existing situation as well as the undertakings-in-progress of the involved parties 
draw rather a pessimistic picture for Turkey’s role in the arena of international 
transit traffic. 

The short-term future of highway transportation is not very promising especially 
due to the non-physical problems mentioned earlier. Forwarders prefer cost and 
time effective modes and routes, where processing and monitoring are easy. Safety 
is another major issue that affects both cost and time. Therefore, the future of 
highway transportation lies in the improvements to be made to the system as a 
whole, and there are more issues to be resolved in the neighboring partners than 
there are in Turkey. Once these conditions are secured, then the competition 
between different routes will be defined by the costs and the level of services 
offered. To this end, Turkey needs to restructure its customs regulations and 
organisation to facilitate international as well as transit transportation. To maintain 
the infrastructure and services to the requirements of the international traffic will 
then have the priority.  

At that stage, having a well-developed and well-maintained highway system will 
not be enough. Policies and measures for encouraging multimodal transport are 
considered essential to make use of advantages the highway together with rail and 
maritime transportation can offer, making necessary legislative, administrative and 
organizational changes to ease the flow of traffic, creating hub points and container 
terminals (land and port). With respect to the DOKAP region, as mentioned before, 
the Trabzon port had survived mainly due to the transit traffic generated by Iran. As 
discussed, this transit traffic will no longer be available, at least to the levels that 
were handled in the past, due to measures Iran has been taking. Therefore, Turkey 
needs to look for the new possibilities of capturing transit traffic through Caspian 
Sea, Azerbaijan, and Georgia.  

In terms of international transit rail traffic, the volumes reached a peak of some 
600,000 tons in 1981 mainly due to the diversion of import traffic through Turkey 
because of the closure of Middle East ports in Lebanon and Syria during the 
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Middle-East War. With the recovery of the situation as well as the ports in Southern 
Cyprus replacing the role of the ones in those mentioned countries, the volumes 
went down to a marginal level of 10,000 tons a year in 1994. Import traffic on the 
other hand, has shown a gradual but steady increase through the years 1985 and 
1992 when it reached a peak of some 700,000 tons, but similar to the transit traffic, 
it dropped down to 400,000 tons in 1994. Export traffic had shown a similar trend, 
but dropping down more dramatically from 800,000 tons in 1990 to 175,000 tons in 
1994. Parallel to these trends, average length of haul of international rail traffic has 
fallen from 1,145 km in 1981 to barely 300 km in 1994. 

As mentioned previously, intermodal transportation and the ability of the railroads 
to adjust itself to the requirements of this market will determine the role of the 
Turkish Railways in the future. In this respect, transit, international and domestic 
traffic should be considered.  

Transit traffic via Turkey could be to/from the Middle East, the Caucasus (and 
further north to Russian Federation), the Central Asian republics, and Europe. As a 
prerequisite of the intermodal traffic, containerized transit trade has never been a 
significant part of the TCDD’s carrying. This is mainly due to the border 
restrictions on trade along the main corridor and, with the political changes that 
have occurred, the level of delays, requirements for documentation and custom 
clearance through each newly established republic has increased more than ever 
before. Besides political problems and closure of the only rail link to Caucasus 
through Armenia, physical bottlenecks such as gauge-changes further hindered the 
opportunity to operate railways between Europe and the southern Caucasus. As 
mentioned above, the TRACECA route was chosen instead, both from political and 
economic points of view and financial sources have been poured in to strengthen 
this corridor. In case the political issues are resolved, there still remain issues such 
as development of container handling facilities and equipment, reorganization of 
the sector in order to solve the problem of container return, and trade volumes 
especially in CIS countries to recover through the economic recovery of the subject 
countries. Considering the transit traffic created by Iran, the potential of diverting 
traffic through Turkey is unlikely, as explained above for highway transportation, 
due to the efforts of the Iran to better connect her rail network to Caucasus and 
further north to the Russian Federation along west and east coasts of Caspian Sea. 
Connected to ports of Bandar Abbas and Bandar-e Imam in the Gulf, no significant 
future transit traffic could be expected through Turkey. 

International traffic especially between Turkey and its European and Middle East 
trading partners, once substantial, has lost its importance following the closure of 
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Iraqi border. Even if the political atmosphere is restored, it will probably take 
another decade to recover the trade volumes to former levels. Similarly, the 
improvements in the rail sector in CIS are estimated to take effect after 2005, and 
some of these improvements will hinder the possibility of transit, if not 
international traffic to/through Turkey. Rail connections between Europe and 
Turkey will need to be the subject of operational market-led improvements, while 
the overall growth in European market freight volumes is anticipated to be 
marginal. 

In terms of domestic traffic potential, there is likely to be a growing demand for unit 
movements (containers), which could be consolidated, in principle, to create a rail 
unit load service. However, the existing market demand is low since most of the 
railroad customers are in the bulk business. Also, consolidated services, which 
would yield to economies of scale and therefore minimize costs, would be needed 
from a limited number of maritime ports. As was shown previously in the existing 
situation, containers are handled in a number of ports. This suggests development 
of a major container development with shipping services linked to the major market 
areas by appropriate rail services. As in the case of highways, a land-bridge 
operations for railways between Mediterranean and Black Sea ports have also been 
mentioned as a possible option for short and deep sea service schedules. At present, 
the main deep sea lines transship via Piraeus-Greece, and few major lines (except 
Blasco and a line serving Constanza) actually make direct Black Sea calls. This 
therefore presents an opportunity but volumes are not very large and there would be 
trade-offs for transshipment to coastal shipping services which also move 
containers direct to Istanbul.  

Under the existing circumstances, the international transportation in Turkey can be 
summarized as follows. Based on the figures between 1995 and 1997, the volume of 
transportation increased by some 25%. The increase in imports is higher than the 
exports in terms of both the volume and the earned foreign exchange. Exports and 
imports to European countries account for half of the total international 
transportation, whereas the transactions with the CIS countries constituted 
one-third (Table 32). It should be noted that the maximum increase that has been 
recorded for “exports to Iraq” is not indicative, since the index value in 1995 
represents almost no transportation due to the resolutions of the UN (Table 33). 
Similarly, “imports to Iraq” show a high value above the average, because oil 
started to be imported under the limitations set forth by the UN.  
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When the earnings from the international interactions are considered in US$ terms, 
the high value of crude oil as compared to the general cargo makes the Iraqi imports 
the most prevailing item in the list, with a share of 44% in imports. Exports to the 
CIS countries on the other hand account for a half of the earnings from exports. 
Table 34 lists the Turkey’s import and exports by highways by trading partner. The 
trading partners are sorted in descending order based on the volumes (tons) 
imported in 1995. 

In terms of international highway transport, the number of trucks exporting and 
importing goods from/to Turkey has also been analyzed. More than 200,000 
Turkish registry trucks had entered/exited through the customs in 1997. The table 
shows the distribution of trucks by gates and origin/destination countries. Kapikule, 
Haydarpasa and Gürbulak are the most busy gates with 60% of the total traffic. The 
following gates are Samsun (with Ro-Ro services to Novorossiysk), Sarp and 
Cilvegözü borders. As one would expect, gates which are on the shortest path 
between origin and destination points capture the traffic of these ends. However, 
Kapikule, Haydarpasa, and Derince seem to have the largest service area, mainly 
covering Europe, Baltic, Eastern Europe and Northern Africa. Some of the gates 
with ro-ro and ferry services such as Zonguldak (to Novorossiysk), Samsun (to 
Novorossiysk and Ilichevsk) and Trabzon (to Sochi) are specialized in serving one 
country. Sarp and Türkgözü custom gates compete for the international traffic that 
can be attributable mainly to the Caucasus, the Russian Federation and Central 
Asian republics, although the Sarp has three times more outgoing truck traffic. 
There were no trucks reported coming through the Türkgözü custom gate in 1997. 
A total of 22,247 trucks, which make up the total number of trucks going out of 
these two gates seem to make their return trips through the Sarp gate.  
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Table 36 Percent of Transit Traffic 

INBOUND TRAFFIC Number %  OUTBOUND TRAFFIC Number %  
Import Full 29.692 27.4  Export Full 76.354 69.9  
 Empty 58.675 54.2 81.7  Empty 4.456 4.1 73.9 
Transit Full 15.470 14.3  Transit Full 27.254 24.9  
 Empty 4.360 4.0 18.3  Empty 1.230 1.1 26.1 
Total Inbound Full 45.162 41.7  Total Outbound Full 103.608 94.8  
 Empty 63.035 58.3   Empty 5.686 5.2  
TOTAL  108.197 100.0  TOTAL  109.294 100.0  

Note: Figures calculated based on the number of trucks through Sarp, Türkgözü, Gürbulak and Cilvegözü 

 

Table 36 shows that the majority of the trucks are either exporting or importing 
goods from Turkey, whereas only one-fifth to one-fourth of the trucks are subject to 
transit traffic. Considering the relative size and the transit nature of traffic going 
through Gürbulak, it is suspected that the ratio of transit traffic might be smaller in 
Sarp and Cilvegözü border crossings. However, it is anticipated that the estimated 
volumes and rates for the transit traffic are reasonable to use in the forecasting of 
future transit truck traffic. 

As part of the international trade in the BSEC area, the ro-ro services that are being 
operated between the Turkish ports of Samsun, Zonguldak and Trabzon, and ports 
of Novorossiysk, Sochi (Russian Federation), Ilichevsk-Odessa and Crimea 
(Ukraine) are listed in Table 37. The total number of vehicles-trucks transported on 
these lines has shown a staggering development. The Trabzon-Sochi line has 
proved itself as the most promising line, increasing by some 29% over the last three 
years, with the number of vehicles carried by Turkish flagged vessels increasing at a 
more rapid pace while the numbers transported by foreign flagged ferries tend to 
drop. 

The major line is the ro-ro service between Samsun and Novorossiysk, constituting, 
through the years, some 70% to 85% of all the vehicles carried across Black Sea 
(Table 38). Following the start of the operation, the Zonguldak-Crimea services (to 
the port of Sevastopol) has also picked up quickly to reach volumes transported 
between Trabzon and Sochi. As an indication of profitable routes, the 
Samsun-Novorossiysk line has been the one with large numbers of foreign flagged 
ferries operating, but the services between Turkey and Ukraine through Samsun and 
Ilichevsk (Odessa) are dominated by foreign flagged ships with a ratio of over 90% 
(Table 39). 

Considering the circumstances mentioned above, Turkey needs to take prompt 
action in integrating her networks, especially the railways with the Caucasus, 
providing a competitive and cost-effective transport environment, and improving 
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legislative structure to facilitate international trade. As an alternative to the routes 
through Iran, the railway connection could well be through the Kars-Tbilisi route 
for which some preliminary studies have already been undertaken by the Ministry 
of Transportation. This route could prove more cost-effective, not only in financial, 
but also in environmental terms. To see the comparative advantages of this route 
over the one along the coast of Black Sea through the DOKAP region (through 
Sarp), a study will be required. As mentioned previously, a rail link from Erzincan 
to Trabzon may be the connection for the DOKAP region. The ports of the region, 
especially the Trabzon port will then have a chance to enlarge its hinterland. This 
can reinforce the need for the joint operation of the ports, and increase the chance 
for call shipping. 
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CHAPTER 3 TRANSPORTATION DEMAND FORECASTS 

In forecasting traffic demand on a regional basis, a wide range of economic growth 
factors should be considered that would trigger the growth of trade and therefore the 
demand for transportation, or otherwise reduce the use of transportation system. 
This is important in the decision-making of major capital investments in 
transportation, since over estimation of demand would generally yield the excessive 
use of scarce capital resources that otherwise could be used for alternative and more 
beneficial projects. Based on sound forecasts, it is likely that the realization will be 
within some upper and lower limits of the estimates, and within the range a 
medium-case could well serve the purpose, although there is a chance of outturn 
being higher or lower than the median. There is a possibility of strengthening the 
infrastructure and services, if demand proves to grow at a faster pace than 
anticipated. Therefore, continuous monitoring of the situation and planning are 
required. 

Due to uncertain nature of the market economies, there is no easy way to forecast 
the future, but rather a range of possibilities are defined with a certain degree of 
probability so that additional assumptions based on the range would produce the 
most likely case. 

Another issue in forecasting transportation demand, especially freight 
transportation, is the suitability of some modes for certain type of freight. Low 
value bulky goods are normally transported by rail, while perishables are by truck. 
Therefore, taking into account the type of commodities that are subject to regional 
transportation in the future is important. Similarly, transit time, security 
considerations, and costs (tariffs) are of varying importance for different 
commodity types. In order to evaluate the existing transportation demand on the 
regional transport networks together with distinctive external regional links, 
origin-destination (O/D) matrices by major commodity groups need to be 
developed. On the basis of the DOKAP region, the initial intention was to develop 
these matrices at provincial level to assess traffic volumes on primary and 
secondary highway network connecting provincial centers. To this end, a simple 
transport demand model to be used in transportation planning was set up at 
provincial level. Making necessary correlations with population and economic 
growth in ‘traffic per capita’ terms, commodity flows in the region were estimated 
through the model, leaving passenger traffic handled outside the model. This model 
allows the assessment of different scenarios proposed by the Development Plan. 
However, process and review of the existing data have revealed that O/D matrices 
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could not be estimated fully at provincial level. The basic reason behind the failure 
of this effort was the underestimation of the O/D matrices for freight. The results of 
O/D surveys carried out by KGM covered some 8-hours a day, starting from 08:00 
a.m. The basic commodity groups reported in the surveys were limited to sand, 
gravel, coal, and the like for the majority of the records. No truck carrying any kind 
of food, fruits or vegetables were recorded. Due to the nature of the perishable 
goods, especially fresh vegetables and fruits, dairy and meat products need to make 
it to market early in the morning. Therefore, such freight eluded survey. Depending 
on time of year, some of the truck drivers prefer to travel at night, especially to 
avoid hot summer days. Therefore, O/D matrices only for more ‘durable’ goods 
were processed. The initial runs of the model factored up to 24-hour have revealed 
that only some 42% of the total daily traffic through the control stations could be 
estimated. Since the data required to fulfil the needs of such a modeling effort was 
beyond the study resources, another approach has been utilized to forecast the 
future transport demands. 

Growth in freight is a function of GDP growth for most of the commodities. The 
“1982-1993 Transportation Master Plan” had also utilized similar concept to 
correlate increase in traffic and GDP growth. On a world average, each 1 % of GDP 
growth is reported to produce between 1.2 to 1.5% increases in trade volumes. 
However, there are other relevant factors such as relative costs of labor and capital 
that should be considered in the analyses. In countries where labor costs are 
relatively low, trade tends to develop at comparatively higher rates. Similar 
tendencies have been observed and reflected in a recent study. For several CIS 
countries, Armenia and Uzbekistan in particular, such trade volumes have already 
been developing. Therefore, GDP and transportation correlation factor of 1.5% in 
the short-run, decreasing to a level of 1.3% in the long-run is found acceptable in 
that study. It should be noted that these figures are still assessed to be optimistic 
since the Turkish experience with more stabilized economic growth rates has shown 
similar results in the last 20 years. Between the years 1970 and 1995, GDP had an 
annual growth rate of 4.31% with constant prices. During the same period, the 
estimated annual growth of passenger transportation had been 5.28% in 
passenger-km terms, whereas the same rate was calculated as 5.95% in ton-km 
terms. In other words, each 1% growth in GDP corresponds to 1.23% increase in 
passenger, and 1.38% increase in freight transportation. 

Table 40 summarizes different scenarios of economic growth developed by 
different agencies, namely the State Planning Organization (SPO) of Turkey, 
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Organization for Economic Cooperation and Development (OECD) and the 
International Bank for Reconstruction and Development (IBRD).  

Table 40 Annual Growth Rate Estimates of GDP – Turkey (1999-2020) 

Years 

Growth Scenario 
-2000 2001-2005 2006-2010 2011-2015 2016-2020 

High (1) 4.2 5.7 6.0 6.4 6.6 

Medium (2) 4.1 4.7 5.0 5.5 5.9 

Low (1) 3.9 3.7 4.0 4.5 5.1 

High (3) 6.5 6.6 6.6 6.5 6.5 

Low (3) 5.0 4.3 4.3 4.0 4.0 

Medium (4) 5.6 5.6 5.6 5.6 5.6 
Sources: (1) SPO, Perspective Forecast Study on the Turkish Economy in 2020, Ankara 
 (2) JICA Study Team calculation:  Average of high and low annual growth rate 
 (3) OECD, The World in 2020 – Towards a New Global Age, Paris: 1997 
 (4) IBRD, Global Economic Prospects and the Developing Countries, Washington D.C.: 1997 

 

The EU-TACIS Program had developed the “TRACECA Regional Traffic Database 
and Forecasting Model” and prepared economic and trade growth forecasts for 
related countries as presented in Table 41 and Table 42, respectively. For the 
economic growth of Turkey, the range with three forecasts shown in the upper half 
of Table 40 is adopted. 

To determine the traffic growth in the present study, one of the three economic 
growth forecasts is selected for each country and the traffic growth elasticity to the 
GDP is assumed. Considering annual economic performance of most Traceca 
countries in recent years, the low forecast is used for these countries, while for 
Turkey the medium forecast is used. For the elasticity, the value between 1.29 and 
1.49 derived from observed relationships between the GDP and traffic in Traceca 
countries in recent years is applied to the assumed economic growth rates to 
calculate the traffic growth rates in each country. For Turkey, a good portion of 
traffic, especially transit traffic, is not likely to increase along with the economic 
growth. Therefore, slightly lower growth rates for the overall traffic were assumed. 
Results are summarized in Table 43. Using these figures, Table 44 is prepared to 
show index values of traffic growth over the next 20 years. The index value of 100 
for the year 1998 reaches to a level of 297 for Turkey by 2020, implying that the 
traffic volumes are estimated to triple in the same period.  

Using the annual growth factors derived for each period, Annual Average Daily 
Traffic (AADT) through the period up to 2020 are estimated and given in Table 45. 
Where possible, urban traffic is excluded from the figures to show the effect of 
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increase in regional traffic. As mentioned above, AADT values are anticipated to 
increase by some 300%, increasing to levels of 20,000 to 30,000 vehicles per day 
along the coastal road. On other segments of the highway network, the increase in 
the volume of traffic is not significant, since the level of existing traffic is low. 

Using the weekly average daily 2-way traffic volumes obtained through the KGM 
weekly surveys made for the Samsun-Sarp Coastal Highway Traffic Study, a 
similar exercise was carried out and the results are presented in Table 46. The 
anticipated traffic increase is estimated to be by 3.04 times, which results in the 
highest daily 2-way traffic between Akçaabat and Trabzon, basically a section of 
urban nature. The number of vehicles per day is calculated to be in excess of 26,000, 
which is well within the limits of the double-carriage way being constructed.  

The network is also assessed from the point of capacity utilization to see which 
sections would face limitations. As presented in Appendix B, three typical sections 
on the roadway network was selected to represent the regional highway network: 
level, rolling and mountainous. Based on the capacities of the roadways on these 
terrains, the performance of the existing network is found acceptable, whereas the 
forecasted traffic volumes will diminish the level-of-service (Table 47). The major 
bottlenecks are estimated to occur along the coastal highway where heavy urban 
traffic is mixed with through traffic. For the sake of simplicity, the analyses are 
based on the assumption that all links of the network are comprised of 2x1 lane 
roadway. Considering the construction underway for dual carriageway, the capacity 
is calculated to be tripled and the bottlenecks other than the urban bypasses will be 
resolved. Therefore, providing urban bypasses remains to be the major issue to be 
resolved in the region. 

Based on the existing trends, the low volume of traffic increasing at the rates as per 
the GDP increases does not seem to effect the performance of most sections of the 
road network, including those not-well maintained north-south lateral highways. 
However, the delays that may occur due to the condition of the roads are not built-in 
to the analyses, and therefore it has to be assumed that these performance indicators 
are indicative, provided that the subsistence of the roadways will be maintained. 
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CHAPTER 4   DEVELOPMENT STRATEGY FOR TRANSPORTATION SECTOR 

4.1 Existing Conditions 

The existing transportation facilities and capacities in the region are considered 
sufficient in relation to the levels of traffic and the recent improvements being made 
to the transportation infrastructure, such as the introduction of the Samsun-Sarp 
coastal highway. This is somehow contradictory to the general thinking that the 
level of traffic is hindered by the deficiencies in the infrastructure led by the lack of 
sufficient and proportional amount of public investments to the region. The data 
presented in respective sections of this report show that, in terms of both area and 
population of the region, the financial resources allocated to the provinces of the 
region in the highway sector have been above the national averages. Similar 
conclusions have been derived for village roads. It should be noted that, parallel to 
the geographic and topographic structure of the region, there are differences 
between the provinces on the coast of Black Sea and the ones located inland. Those 
inland provinces of Gümüshane and Bayburt enjoy the small population size, 
allowing the allocation of more resources per capita, although they lack the benefits 
of scale economies. 

The regional transportation network is characterized by the generally 
low-accessibility north-south lateral highway connections linked to the backbone of 
the region, the east-west coastal highway. Two of these lateral highways act as the 
main connections of the region to the south, Trabzon-Gümüshane-Bayburt (State 
Highways 885, 050 and 915) and Hopa-Borçka-Artvin-Erzurum (State Highways 
010 and 950) Roads. The latter is subject to disrupted traffic due to the construction 
of dams along Çoruh Valley that will need to be relocated for some 350 km length. 
The other north-south lateral highways are of secondary importance. Mainly due to 
the low geometric standards and difficult terrain they pass through, the level of 
traffic is also low. 

The length of the rural road network in the region suggests that a priority of village 
roads should be defined to program the investments as well as maintenance works. 
The ongoing efforts of GDVA in this respect should continue to allocate limited 
financial resources accordingly. 

The ports in the region under the private operation, except the Trabzon port, are in 
the process of picking up traffic. The available capacities are assessed to be 
sufficient for the existing volumes being transported. It is expected that, with the 
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increase in trade volumes, they will have the ability to respond to the market 
conditions in supplying the necessary capacities through time. 

As the analyses have proved, the only airport in the region, the Trabzon airport, has 
been under utilized and has no capacity problems. The need for new airports may 
only arise due to the distances involved in reaching the airport within the region. 
However, large capital investments are not likely to prove financially feasible due 
to low level of traffic, and the STOL type small air-strips will need to be looked into 
to cater to local traffic and serve tourism. 

 

4.2 Constraints 

The topography and the scarcity of available land characterizing the spatial 
structure of the region are the underlying problems for several sectors, and have 
adverse impacts on transportation as well. The general topography and the climatic 
conditions of the region make it difficult to cater to a highway network both in 
east-west and north-south corridors. With the construction of the coastal highway, 
the east-west connection will be provided for the project period, but continuous 
settlement pattern of the region along the coast requires tackling the problems of 
urban bypasses that need to be addressed at local level for site-specific solutions. 

The rather weak north-south links of the region hindered the accessibility of 
southern and eastern Turkey to the Black Sea ports which have generally been 
under-utilized. As break-of-bulk points, the ports could not flourish as 
transshipment points. With the changing technology and trends, the ports should be 
developed as hub points for combined transportation, introducing container 
terminals and related facilities. 

Sparsely populated rural areas increase the cost of providing transportation 
infrastructure and services. Centralized services with priority ranking of the roads 
would be a solution to propose, but would not be warranted for implementation due 
to political reasons. 

The region is assessed as the gateway to the CIS countries, but facilitation and 
encouragement of trade are required. The possibility of having a greater share of the 
international transit transportation between Europe and the Central Asia is 
promising, provided that rail links to the Caucasus and to the Central Asia are 
furnished. This is especially important in creating alternate routes for the ones that 
go through Iran. However, the routes through the DOKAP region may not prove to 
be the best alternative, as compared to the Kars-Tbilisi alternative, which would 
provide limited benefits to the region. To provide much needed backward linkages 
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not only for the region, but also for the ports, rail link from the coast (most possibly 
Trabzon) to Erzincan will need to be considered. 

 

4.3 Development Strategy and Requirements for Improvement 

The general layout of the regional transportation network will need to strengthen 
the north-south lateral highways in order to integrate the coastal areas to the inland, 
while integrating the region as  a whole  to the rest of  the  country (Figure 13). 
Therefore, as part of the regional development strategy, the north-south lateral 
access will need to be provided and maintained. The Trabzon-Gümüshane-Bayburt 
highway will still be the main artery linking the region to the south, while secondary 
arteries of Ünye-Akkus road to Tokat and to Central Anatolia, 
Giresun-Dereli-Sebinkarahisar road to Sivas, Tirebolu-Torul road to Gümüshane, 
as well as the major highway link from Hopa-Borçka-Artvin to Erzurum will act as 
the supplementary road network. Once completed, these will be linked together 
along the coastline via the Samsun-Sarp Coastal Highway. To complete the 
highway network, eventually a secondary east-west artery along the Kelkit and 
Çoruh valleys will be developed, linking Niksar in the west, Resadiye, 
Sebinkarahisar, Siran, Kelkit, Bayburt and Artvin in the east. The eastern part of 
this artery coincides with the Artvin-Erzurum highway, which will be relocated and 
reconstructed due to the construction of the dams. 

As mentioned above, in line with the construction of the Kars-Tbilisi railroad, a 
connection to the national railway network between Erzincan and Erzurum would 
enable the region and the Trabzon port to be linked to Eastern Turkey, Caucasus and 
further to the Central Asia. This link would also enable the region to connect to the 
GAP region via a future rail link to be assessed in detail. 

In terms of sea transport, an initial step is considered to be the privatization of the 
Trabzon port. The second step would be the complementary operation of the ports 
in order to promote coastal shipping (domestic trade and passenger movements) at 
the initial stage. Having completed the necessary facilities and infrastructure during 
this stage, the ports will be able to handle international shipping expected to 
increase in the medium to long term. With private port managements responsive to 
customers’ needs and requirements, an efficient and cost-effective operation is 
expected, which in turn will increase the number of international ship calls. This 
will require coordinated activities of the ports, which makes a network of advanced 
telecommunication system a must. The activities of Free Trade Zones will also 
benefit from increased efficiency of the ports. In line with the multimodal  
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transportation, the ports will need to provide adequate and sufficient facilities for 
container traffic. Container handling capacity of the ports will need to be created 
and/or increased. Having the most suitable area, the Rize port is suggested to have a 
container terminal, whereas inland container terminal along the Erzincan-Erzurum 
rail line would make Turkey a viable alternative route for multimodal 
transportation. 

Air transportation will need to be looked at in small-scale, especially in the 
short-to-medium term, concentrating on STOL type of small airport/airstrips. This 
is not only because of the scarcity in suitable land, which causes the capital 
investment requirements to multiply, but also because of the need for development 
of demand for international trade and tourism for air transport. The possibility of 
utilizing the Batumi airport should be looked at as part of the regional transportation 
development strategy, as the use of this airport for trade and tourism will not only 
allow deferment of any capital investments, but also facilitate economic relations 
and help to resolve the bilateral legislative and administrative difficulties. 

 

4.4 Proposed Transport Development Projects 

Based on the evaluations of the existing conditions, constraints and development 
strategies, major projects are defined in this section, including priority projects 
mainly regarding the regional transportation sector. It should be noted, however, 
since transportation facilities and services are to meet the transportation demand 
that is anticipated to increase as the level of economic activities of the region rises, 
the development proposals may include those that are not directly related to the 
transportation sector. In this respect, parallel to the formulation of the project 
profiles that by the included physical improvements to the transport sector, 
measures to overcome the “non-physical barriers” are also mentioned. On the other 
hand, the ongoing projects and studies are not listed, since these projects are 
believed to be commenced or completed irrespective agencies according to their 
schedules and programs. Any additional comments with regards to these projects 
have already been cited in related sections of the report. 

Further information on the three major transport projects in the region (DOKAP – 
GAP link, Integrated Port Development and Black Sea Highway) is given in 
Volume VIII.  Further information on other transport projects is given in this 
section. 
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The project sheets give the location, objectives, expected benefits and proposed 
implementation schedule as well as a detailed description of the projects. The 
projects specified are as follows: 

- Trabzon – Erzincan/Erzurum Railroad Connection, 
- Privatization of Trabzon Port, 
- Rize Port (Riport) Container Terminal, 
- Improvement of Two-lane Highway System of DOKAP Region, 
- Improvement of Operation and Maintenance of Highway System in DOKAP 

Region, 
- Development of Road Transport Database, 
- Operational and Physical Improvements to the Sarp Customs Gate, 
- Study for Project Formation on Regional Airstrips to be Developed, and 
- Study for the Development of Multi-Modal Transportation. 

 

In addition to these, the ongoing projects are anticipated to continue. Within this context, 
the Samsun-Sarp (Black Sea) Coastal Highway Construction should proceed with 
realistic review of the existing programs in due consideration of the environmental 
effects. The coastal management system that is being introduced within the BSEC 
countries should be followed. Based on the rates of realization, the required financial 
resources to complete the road construction was calculated to be US$ 726.3 million. The 
required efforts should be taken on both KGM’s and contractors’ sides to secure the 
financial resources to complete the construction. Related to the coastal highway, the 
problem of urban bypasses should be solved on a site-specific basis, minimizing the 
environmental and visual adverse effects of the structures that may prove necessary.  

The Rural Infrastructure Development Program conducted by the Ministry of Rural 
Affairs should also proceed with the implementation of the Group Village Roads. During 
the plan period, a total of 6,430 km road length will need to be repaired, surface-treated 
and maintained, for which the cost is estimated at around US$ 600 million. Therefore, 
GDVA will need to plan carefully the allocation of financial budget. Based on past 
experience, only some 4,000 km of secondary village roads during the plan period is 
estimated to be re-constructed or maintained, as opposed to some 30,000 km of village 
roads shown in the evaluations of GDVA. Accordingly, the total budget anticipated to be 
allocated to the rural roads in the plan period is estimated at around US$ 1.2 billion. 
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Project No: 4.1 
1. PROJECT TITLE Trabzon – Erzincan/Erzurum Railroad 

Connection 
2. LOCATION DOKAP and Eastern Turkey 
3. IMPLEMENTING AGENCIES MOT-DLH and TCDD under the 

coordination of SPO 
4. OBJECTIVES To be able to connect DOKAP ports to the 

rest of Turkey to improve the hinterlands 
and to integrate the region to the Caucasus 
and the Central Asia to get a larger share of 
the transit traffic. 

5. EXPECTED EFFECTS Increase in inter-regional and international / 
transit trade, providing the necessary 
incentives to shift to combined transport, 
increase in trade volumes transhipped from 
DOKAP ports 

6. ESTIMATED PROJECT COSTS approximately US$ 843 million 
7. IMPLEMENTATION SCHEDULE Phase 1 through Phase 3 
8. PROJECT DESCRIPTION 

Even though a railway link between Trabzon and Erzincan-Erzurum is considered as a 
part of the DOKAP-GAP corridor, it has been treated separately due to its importance for 
national as well as regional trade and transportation. The ‘shortest-path’ between Europe 
and the Central Asian countries has been shifting from highways to combined transport, 
utilising the Black Sea and Caspian Sea ports. With the existing efforts of developing and 
improving the TRACECA corridor together with new international trunk routes Iran has 
been introducing, Turkey is expected to be out of the picture of international transit 
traffic within a decade. To change the situation to her benefits, Turkey needs to integrate 
the railroad network to the Caucasus while improving operation efficiency. 

A prerequisite of these efforts would be to construct and operate the Kars-Tbilisi railroad. 
By connecting Eastern Black Sea ports to this network, the use of DOKAP ports as well 
as transhipping international transit traffic via Turkey (through Mediterranean ports or 
Istanbul) will be possible. If speedy and cost-effective services are supplied for transit 
traffic, this may also create an environment where international calls for shipping will 
increase at DOKAP and other Turkish ports. 

The railway network in Eastern Turkey extends from Erzincan to Erzurum and further 
east. Based on rough investigations, the line from Trabzon can meet the 
Erzincan-Erzurum line, despite topographical difficulties, around Askale, some 265 km 
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from the port. It is likely that considerable amount of tunnel sections may be required 
crossing through two mountain ranges, one around Zigana Pass, and the other around 
Kop Pass, increasing the cost of construction. Therefore, a thorough evaluation on both 
economics and engineering bases would be required, prior to the final implementation 
decision. 





 

DOKAP 1 - 124 Volume VI Spatial/Infrastructure Development 
Draft Final Report  Transportation 

Project No: 4.2 
1. PROJECT TITLE Privatization of Trabzon Port 
2. LOCATION Trabzon 
3. IMPLEMENTING AGENCIES Privatization Administration 
4. OBJECTIVES To achieve efficient operation and 

maintenance of the port to facilitate and 
encourage domestic freight and passenger 
movements as well as international trade and 
tourism by seaplanes. 

5. EXPECTED EFFECTS More active intra-regional, inter-regional 
and international economic interactions, 
increase in welfare of the region due to the 
increased economic activities 

6. ESTIMATED PROJECT COSTS To be estimated 
7. IMPLEMENTATION SCHEDULE Phase 1 
8. PROJECT DESCRIPTION 

As mentioned in the sector report, the privatization of ports is believed to improve the 
operation and management of individual ports by adopting a more business-oriented 
approach by the private port operators. Furthermore, the existing problems of illegal 
organizations and operations at the Trabzon port that hinder international trade and 
tourism will be corrected. 

As part of this scheme, modernization and development of the port facilities will take 
place. While containerization will be developed, improvements to the communication 
and organization will enable complementary operation of all major ports in the DOKAP 
region. Since individual private operators are not expected to coordinate port operations 
from a general (region-wide) view, a coordinating agency will need to be monitoring the 
developments. 
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Project No: 4.3 
1. PROJECT TITLE Rize Port (Riport) Container Terminal 
2. LOCATION Rize 
3. IMPLEMENTING AGENCIES Private Port Operator (under the 

coordination of DOKAP Agency) 
4. OBJECTIVES (1) To promote domestic and international 

container traffic by sea lanes in the 
medium to long term by developing 
infrastructure (container terminal area 
and necessary equipment) and 
services; and 

  (2) To enable DOKAP port system to take 
a larger share of the container 
transportation in Black Sea region and 
transshipment of containers through 
the ports. 

5. EXPECTED EFFECTS Better utilization of capacity of DOKAP 
ports and to divert some of the international 
container traffic to Turkey 

6. ESTIMATED PROJECT COSTS approximately US$ 38 million 
7. IMPLEMENTATION SCHEDULE Step-wise development through Phase 1 – 

Phase 3 
8. PROJECT DESCRIPTION 

The efficiency of containerization lies in the fact that freight can be transported without 
actually handling the goods themselves while changing modes of transport. Because the 
process eliminates the manipulation of goods, it reduces transport costs and time 
required whilst simplifying commercial, transport and customs procedures and payment 
transactions and improving security. Containerization has become the major form of 
transportation, especially in developed countries, and Turkey has long been stressing the 
need to introduce and improve container facilities. Having suitable area, the Rize port 
seems to be the most advantageous location for a regional container terminal, in 
conjunction with the proposal of Trabzon-Rize Development Corridor.  
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Table 51  Cost Estimates for Rize Container (Feeder) Terminal Development 

Implementing Agencies Involved Cost (US$ million) 
Items Central 

Government 
Local 

Government 
Private 
Sector 

Phase 
I 

Phase 
II 

Phase 
III Total 

Planning / Design DLH,TCDD,SPO  * 0.7   0.7 
Construction DLH  *  37.6  37.6 

Total       38.3 
Source: For the initial construction cost of a container terminal; “The Nationwide Port Development Master Plan, 

Interim Report, Dec., 1999 
Planning/Design Costs Estimation 

 Locals Expatriates Total cost 
 share USD share USD total Other 

Grand
Total 

man-month 0.35 6,000 0.65 20,000 000 USD 0.15 000 USD 
200 14 84,000 26 520,000 604 91 695 
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Project No: 4.4 
1. PROJECT TITLE Improvement of Two-lane Highway System 

of DOKAP Region 
2. LOCATION DOKAP Region 
3. IMPLEMENTING AGENCIES MPWS –KGM 
4. OBJECTIVES (1) To improve geometric and physical 

standards of DOKAP highway network 
to promote regional and international 
highway transportation; and 

  (2) To enable provision of adequate 
capacities and promotion of desirable 
level of service for anticipated future 
heavy vehicle traffic. 

5. EXPECTED EFFECTS Increase average speed of general traffic, 
decrease delays, improve level of service, 
yielding time and cost savings in highway 
transportation 

6. ESTIMATED PROJECT COSTS Approximately US$ 720 million 
7. IMPLEMENTATION SCHEDULE Step-wise development through Phase 1 – 

Phase 3 
8. PROJECT DESCRIPTION  

As the level-of-service analyses reveal, the existing two-lane highway system of the 
DOKAP region is capable of handling the existing traffic volumes. The ongoing 
improvement to the coastal-highway is expected to enhance the traffic conditions along 
the segments where conurbations are minimal, although the urban bypasses pose a major 
handicap for through traffic. 

On the other hand, north-south and other inland axes have lower geometric standards, 
mainly due to the topographical conditions. Design standards adopted by KGM are 
adjusted to specific topographical conditions to minimize construction costs where 
required. Sight distance is often neglected and shoulder widths are in varying sizes. 
Climbing lanes, which can increase the operational performance of two-lane highways, 
are non-existent in most of the roads through mountainous regions.  

The project will aim at improving the standards of two-lane highway system by 
introducing climbing lanes, improve sight distance where possible and apply these 
standards especially to the roads to be relocated due to the construction of dams in Artvin 
Province. 
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Project No: 4.5 
1. PROJECT TITLE Improvement of Operation and Maintenance 

of Highway System in DOKAP Region 
2. LOCATION DOKAP Provinces 
3. IMPLEMENTING AGENCIES MPWS - KGM 
4. OBJECTIVES To facilitate easy flow of goods and 

passengers through the regional highway 
system in all seasons 

5. EXPECTED EFFECTS Decrease operation and maintenance costs 
for highway vehicles, provide efficient and 
cost-effective land transportation through 
the region 

6. ESTIMATED PROJECT COSTS To be estimated 
7. IMPLEMENTATION SCHEDULE Continuous regular works through the Plan 

period 
8. PROJECT DESCRIPTION 

Road-wear is a common problem that needs to be tackled, only due to topographical and 
climatic conditions of the region where roads need to be regularly maintained, but also 
due to the lack of monitoring and enforcement of applicable rules and regulations. Snow 
removal is a major activity of KGM especially along roads going through mountainous 
regions, although the existing roads do not cross very high altitudes, except a few passes 
over 2,000m. Still it is not possible to keep some of the roads open for all seasons. 

Besides, as is the case of highway system in general throughout the country, the 
overloading of heavy vehicles is believed to be more hazardous to road surface than 
other factors. This project aims especially at providing a control system with stations 
where axle-loads of heavy vehicles are monitored to bear the maximum allowable loads. 
Regular monitoring of axle-loads together with improved periodic maintenance works 
will enhance the reliability of the highway network while minimizing operation and 
maintenance costs. 
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Project No: 4.6 
1. PROJECT TITLE Development of Road Transport Database 
2. LOCATION DOKAP Provinces (applies to whole of 

Turkey) 
3. IMPLEMENTING AGENCIES MPWS - KGM 
4. OBJECTIVES (1) To create a database required to carry 

out sound transportation studies on 
regional or national scales; and 

  (2) To enable KGM and other related 
agencies to monitor, plan, implement 
and operate effective transportation 
infrastructure. 

5. EXPECTED EFFECTS Utilizing this database, capital investment 
projects as well as operational measures will 
be able to be planned based on sound 
analyses, meeting the travel demands by 
appropriate and cost-effective methods 

6. ESTIMATED PROJECT COSTS To be estimated 
7. IMPLEMENTATION SCHEDULE Phase 1 – Phase 3 
8. PROJECT DESCRIPTION 

There has been efforts put forward by KGM to gather data and create a database 
regarding highway transportation. However, these data gathering activities should be 
based on a systematic approach, periodically updated, processed and used in analyses. 
Recently the manual traffic counts have been replaced by automatic counters, which 
produce more reliable and continuous results. One major and critical area that needs to 
be addressed, however, is the collection of detailed origin-destination data. This 
requirement has been mentioned in all preparatory studies for Five-Year Development 
Plans, but due to financial and other reasons has never been realized. Due to the lack of 
appropriate O/D data, the present study has also failed to make detailed future forecasts, 
which would be used in economic and financial analyses. KGM has intentions to 
privatize the data collection activities, but no concrete efforts so far have been taken.  
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Project No: 4.7 
1. PROJECT TITLE Operational and Physical Improvements to 

the Sarp Customs Gate 
2. LOCATION Sarp - Hopa 
3. IMPLEMENTING AGENCIES Undersecretariat of Customs; Ministry of 

Interior, Provincial Government of Artvin 
4. OBJECTIVES To promote international trade and tourism 

between Turkey and its neighbors by 
facilitating easy flow of traffic through Sarp 
gate  

5. EXPECTED EFFECTS Enhanced trade and tourism interactions 
between Turkey and CIS countries 

6. ESTIMATED PROJECT COSTS To be estimated 
7. IMPLEMENTATION SCHEDULE Phase 1 – Phase 2 
8. PROJECT DESCRIPTION 

The physical layout of the Sarp customs gate as well as the bureaucratic procedures 
applied are major factors that hinder international trade and tourism in the region. 
Together with the upgrading of the Hopa-Sarp highway, the improvements to the general 
layout of the gate, which will also improve the operations, needs to be addressed next. 
Proper design of customs area with adequate gates for passenger and freight vehicles, 
parking areas, passenger lounges, etc., are essential to facilitate the easy flow of traffic 
and to upgrade the image of the gate that gives incoming passengers the first impression 
of Turkey. The procedures and the behavior of the customs’ staff to the passengers going 
through customs are as important as physical standards of the customs area. Although 
this is considered as a matter on national scale related to the policies of governments, this 
project could also be used as a pilot example to improve customs procedures. Clearly 
defined and implemented customs procedures will encourage regional trade and tourism 
while improving safety and decreasing corruption. 
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Project No: 4.8 
1. PROJECT TITLE Study for Project Formation on Regional 

Airstrips to be Developed 
 
2. LOCATION DOKAP Region 
3. IMPLEMENTING AGENCIES DLH, Private Airport Operators (under the 

coordination of DOKAP Agency) 
4. OBJECTIVES (1) To promote domestic trade and 

passenger transport by airways in the 
medium term by developing 
infrastructure and services; and 

  (2) To promote reliable and expanded 
services for international trade and 
tourism in the medium to long term. 

5. EXPECTED EFFECTS More active interactions between economic 
as well as tourism activities in different 
areas of the DOKAP region and also with 
outside the region 

6. ESTIMATED PROJECT COSTS approximately US$ 0.5 million 
7. IMPLEMENTATION SCHEDULE Step-wise development through Phase 1 – 

Phase 3 
8. PROJECT DESCRIPTION 

The air transportation to/from the region is possible only through the Trabzon airport. 
Although the analyses have revealed that the capacity of the airport is not utilized, the 
geographically large area that needs to be served by this airport makes it difficult for 
some economic activities, and especially tourism activities to flourish in the region. 
STOL type small airstrips, in this respect, may serve well to local transportation for 
activities with high time-values. In this respect, the possibility of using the Batumi 
airport for international traffic and tourism could also be analyzed. Within this context, 
the requirement for the Ordu-Giresun (OR-GI) airport and financial assessment together 
with Environmental Impact Analyses can be obtained. 
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Project No: 4.9 
1. PROJECT TITLE Study for the Development of Multi-Modal 

Transportation 
2. LOCATION Turkey (with special emphasis on DOKAP 

region due to Sarp Customs Gate) 
3. IMPLEMENTING AGENCIES Ministry of Transportation, Ministry of 

Commerce, Undersecrateriat of Foreign 
Commerce, Chamber of Commerce, 
UND-International Transporters Associate, 
(under the coordination of SPO) 

4. OBJECTIVES (1) To promote reliable and expanded 
services for international trade in the 
long term; and  

  (2) To promote reliable and expanded 
services for international trade in the 
medium to long term. 

5. EXPECTED EFFECTS More active interactions between economic 
activities in different areas of the DOKAP 
region and also with outside the region 

6. ESTIMATED PROJECT COSTS approximately US$ 1.0 million 
7. IMPLEMENTATION SCHEDULE Step-wise development through Phase 1 – 

Phase 3 
8. PROJECT DESCRIPTION 

The concept of multimodal transport implies the organization of goods transport in one 
and the same loading unit (container, swap body or semi-trailer) that uses several 
transport modes successively, without handling of the goods themselves while changing 
modes. Because of the nature of the transportation, the freight should be in the form of 
‘box’; therefore, container traffic is the subject for multimodal transportation. One 
unique organizer (ie. freight forwarder) is responsible for the organization of 
transportation in all aspects. Multimodal transportation has become a favorable 
transshipment method because of various advantages it may offer to both customers and 
operators under certain circumstances. Since the process eliminates the manipulation of 
goods, it reduces transport costs and time required, simplifies commercial, transport and 
customs procedures and payment transactions, and improves security (against breakage, 
theft, etc.) and reliability of transport. Multimodal transportation can be very efficient, 
especially when freight needs to cross borders of a number of countries, each with its 
own custom rules and regulations. Utilizing rail/sea transport for long distances, it may 
offer cost-effective alternatives to “pure road transport”, while yielding better utilization 
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of infrastructure. However, combining various transport modes into a single transport 
chain is a major challenge in organizational, technical, and infrastructure terms. The 
usual form of operation is to combine collecting (loading) freight and transporting to a 
transshipment terminal via road transport, main journey by rail for long distance, the 
transshipment operations at port and shipping transports, and delivery to final 
destination by road hauliers. This door-to-door transport organization further requires 
coordination of actions between partner countries to set up common practices to meet the 
international container transport requirements, coordination of schedules, adequate 
organization at both ends of the selected route, flexible tariff system, etc. 

The economy of multimodal transportation lies in the concentration of container traffic 
where freight is gathered at selected limited number of terminals for rail traction from 
departure terminal to arrival terminal by specialized container freight trains, operating 
usually in the form of ‘block trains’. Since grouping of transport operations and creating 
specific infrastructure require rather large investment and specific organization, 
individual transport firms, road carriers, and railway companies have a strong interest to 
join their forces. This means that special combined transport companies must be created 
in order to benefit from multimodal transportation. 
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APPENDIX – B 

EVALUATION OF CAPACITY AND LEVEL-OF-SERVICE OF THE DOKAP 
ROAD NETWORK 

The majority of the regional road network, with the exception of urban bypasses 
where examples of 2x2 lane highways or median divided 2x2 urban highways are 
observed, consists of two-lane highways where one lane for use of traffic by each 
direction is reserved. Passing of slower vehicles on two lane highways requires 
the use of the opposing lane, and this is only permitted by the volumes, frequency 
(the gap between vehicles of opposing traffic stream) and the geometric standards 
of the roadway such as sight distance, the existence and the width of the shoulders, 
as well as the terrain through which the highway goes through. Based on this 
general background, the road network of the DOKAP region can be grouped into 
three basic terrains on which the roadway takes place: level, rolling, and 
mountainous. These three terrain characteristics can also be used to determine the 
operation characteristics (service quality) of the highway network under the 
prevailing traffic conditions. In order to assess the service quality of two-lane 
highways, three basic parameters are used: average travel speed, percent time 
delay, and capacity utilization. 

Average travel speed, as the term suggested, is the length of a highway segment 
divided by the average travel time of all vehicles traversing the segment in both 
directions in a given time interval. Percent time delay is defined as the average 
percent time that all vehicles traversing the segment in question is delayed due to 
the inability to pass. This is basically because of the platoons formed behind the 
vehicles with speeds less than the average travel speed. Since percent time delay is 
difficult to obtain through field surveys, the percent of vehicles travelling at 
headways less than 5 seconds are generally used as a substitute measure. Finally, 
the capacity utilization is the ratio of the demand flow rate to the capacity of the 
facility. 

Level-of-service (LOS) measure utilizes these three parameters mentioned above, 
with ‘percent time delay’ being the primary measure for service quality. For the 
purpose of the DOKAP transportation study, a rather general evaluation of the 
highway system was made to determine both the LOS and the Annual Average 
Daily Traffic (AADT) that can be accommodated by the facility. For this purpose, 
the methodology suggested in the 1994 edition of Highway Capacity Manual 
(HCM) was utilized. Although a table showing the relation between AADT and 
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level-of-service by type of terrain (Table: 8-10 in HCM, p.8-14) is provided, it 
was preferred to make operational analysis computations for the cases that differ 
in terms of the assumptions used in the mentioned table (Table B1). As can be 
seen from the table, (so-called) the K-Factor which is defined as the design hour 
factor which is the proportion of AADT expected to occur during the design hour 
is taken between 10% to 15%, whereas surveys reveal that in the DOKAP region 
the peak hour ratio that is taken as the design-hour is around 7%. With the 10% 
design hour factor, the table shows that a level-of-service of B to C can sustain 
traffic volumes of around 4,800 to 7,900 vehicles per hour. An analysis was 
carried out using the methodology provided by the HCM for three different terrain 
types, which could characterize the DOKAP highway network. For the sake of 
simplicity in calculations, the coastal highway is generally considered as level 
terrain whereas the roads going through the mountain ranges connecting coastal 
areas to inland areas are classified as mountainous terrain, and the rest is taken as 
rolling terrain. Table B2 through Table B6 provides necessary data and 
assumptions for the calculations. For the traffic data for which the peak hour ratios 
are required, the study carried out by KGM for Samsun-Sarp Coastal Highway 
Feasibility was utilized (Table B7). The assumptions used in calculations can be 
summarized as follows: 

A general lane width of 3.50-m and shoulder width of 1.22 m are accepted; 

Design speed is taken as 90 kph; 

No-passing zones are taken as 20% of total segment on level terrain, 40% on 
rolling terrain, and 60% in mountainous terrain; and 

A 60/40 directional distribution of two-way traffic is taken. 
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The data regarding the composition of traffic (with trucks and buses consisting 
25% and 10%, respectively of the total traffic in general) and design-hour ratios 
(peak-hour ratio of 7%) are derived from KGM survey results. 

Therefore, the total volume of traffic (excluding urban traffic) along the coastal 
highway is in the range of 5,000 vehicles, whereas maximum volume of 2,000 and 
1,800 vehicles in rolling and mountainous terrain, respectively, are observed. As a 
control measure, a maximum volume of 7,900 vehicles observed on level terrain 
was also analyzed. The results given in Table B8 through Table B11 reveal the 
following. 

Along the coastal highway, under the prevailing conditions of total volume of 
traffic around 5,000 vehicles and existing two-lane highways, the level-of-service 
is calculated to be between B and C, where only some 40% of the capacity is 
being utilized (Table B8). 

Again on the coastal highway, the upper volumes of 7,900 vehicles show that the 
service quality of the roadway is level C (Table B9). 

Roads on rolling terrain perform with level B, basically due to the relatively low 
level of traffic volumes (Table B10). 

Level-of-service of roads in mountainous terrain goes down to C and D (Table 
B11), and this is attributed to the geometry of the roadway where 60% of the total 
length is presumed to be no-passing zones. 

In summary, despite the common belief, the road network of the DOKAP region is 
able to accommodate the traffic volumes encountered. However, regarding the 
geometric and physical standards of the road network, modifications to grade and 
alignment as well as physical upgrading efforts will improve the operational 
efficiency of the two-lane facilities substantially. Since the provision of 
cost-effective access is considered as a dominant policy consideration, high speed, 
although beneficial, is not considered as the principal concern. Still, a relatively 
high running speed has become an accepted criterion for primary highway design, 
especially in level terrains. In this respect, delay caused by platoons in rolling and 
mountainous terrains is more relevant measure for service quality. Therefore, 
before considering reconstruction of the entire highway as a multi-lane facility, 
upgrading the existing highway in geometric and physical terms (such as 
increasing sight distance, etc.) as well as introducing climbing lanes should be 
explored. 

On the other hand, as the KGM surveys show, the major traffic movement along 
the coastal highway has origins and destinations geographically close to  
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each other, resulting in concentration of traffic on short segments of the road. This 
finding suggests that any capital investment such as a ‘toll-road’ (i.e. coastal 
motorway) will not be financially viable since the traffic is likely to use the 
existing road to serve every settlement en-route and to minimize travel cost. If, on 
the other hand, such a toll-road is designed to provide access to most of the 
settlements, then the character of the infrastructure will no longer be a 
‘limited-access’ road and time savings of such an infrastructure will be minimal. 
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APPENDIX   D 

TRACECA CORRIDOR – TRANSPORTATION PROJECTS 

There has been a continuing effort being made to improve the TRACECA corridor 
and the European Union, in this context, through the Tacis-TRACECA program 
has given financial support to a number of projects in the transport sector. Acting 
as its financial agency, the European Bank for Reconstruction and Development 
(EBRD) has lent a total of ECU 1.8 billion to several government agencies (and 
private sector, only recently). The signed projects related to the TRACECA 
corridor are listed below. 

Trans-Caucasian Rail Link Project, Azerbaijan: The aim of the project is to 
improve the Azeri section of the trans-Caucasian rail link, which is considered as 
the main international transit route between Baku and the Georgian ports. The 
project is expected to improve the ability of Azerbaijan State Railways to offer 
more reliable rail freight transport services, through infrastructure investment and 
the implementation of a five-year business plan. The proposed EBRD finance is in 
the form of a loan of US $ 30 million and a grant funding of US $ 12 million from 
the EC Tacis program, to meet the total project cost of US $ 49 million. 

Trans-Caucasian Rail Link Project, Georgia: The project aims at assisting 
Georgian railways in commercialization by improving the main international 
transit route from Baku to the Georgian ports. It will also support the development 
of a more commercially oriented organizational structure and the ultimate 
conversion of Georgian railways into an independent legal entity. The proposed 
EBRD finance is in the form of a loan of US $ 20 million together with 
co-financing of US $ 7 million from the European Union's Tacis Program. The 
total project cost is US $ 32 million. 

Road Restructuring and Investment Project, Azerbaijan: The objectives of the 
project are: (a) rehabilitation and upgrading of the Gazi Magomed to Kyurdamir 
road, the main route to Georgia; (b) more effective systems for financing the roads 
sector; (c) the divestiture of road maintenance activities through restructuring of 
the AZYOL; and (d) the introduction of measures to improve the planning of road 
maintenance activities. The proposed EBRD finance is US $ 32 million of the 
total estimated project cost US $ 43.4 million. Technical cooperation funding of 
ECU 800,000 is also available for advisory services for the engineering design of 
the Gazi Magomed to Kyurdamir Road and for support for project 
implementation. 

Rail Rehabilitation (track maintenance) project, Kazakhstan: As part of the 
TRACECA program, EBRD is supporting financially a track maintenance project 
in Kazakhstan. 
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Road Transport Restructuring Project, Kazakhstan: The project aims at: (a) 
reducing vehicle operating costs by improving the condition of the national roads 
network; (b) improving the efficiency of the Department of Roads (DOR); (c) 
developing the Kazakh road construction and maintenance industry; (d) improving 
the policies and regulations for road transport and their implementation; and (e) 
reducing road accidents. Rehabilitation of about 600 km of priority sections of 
national roads, which includes the 215 km Akchatau-Karaganda road section, and 
about 343 km of road sections between Almaty and Gulshad will be undertaken. 
The project would also include rehabilitation or periodic maintenance of other 
road sections not yet identified, for which future feasibility studies would show an 
economic rate of return of at least 20%. The current estimates of the total project 
cost are at US$145.0 million, of which about US$110.0 is foreign cost. The 
content of the project is being coordinated with those of various other transport 
projects currently under implementation or preparation, especially the first and the 
second Asian Development Bank highway rehabilitation projects, the proposed 
OECF highway project, and the European Union - TACIS TRACECA technical 
assistance program. Since most of the civil works machinery and some essential 
construction materials such as bitumen would have to be imported, while the local 
cost of labour is relatively low, the foreign portion of the civil works component's 
cost would be about 75%. Combined with other project components, the foreign 
share of the total project cost is estimated at 80%, and would be financed by the 
World Bank, as well as a US$10.0 million loan from the Islamic Development 
Bank. 

Railway Freight Traction Renewal and Management Project, Uzbekistan: The 
objectives of the project are to support the modernisation and restructuring of the 
railways in response to changing market demands and to increase its profitability 
and commercial viability. The investment is part of the railway modernisation 
program, which is financed with the participation of the Asian Development Bank 
and Overseas Economic Cooperation Fund. The proposed EBRD finance is US 
$ 40 million sovereign-guaranteed loan. The total project cost is estimated at about 
US $ 44 million. 

Road Network Upgrading, Romania: To finance the upgrading of 96 km of the 
Bucharest-Pitesti highway built in the 1970s, EBRD has extended a US $ 53.1 
million loan, backed with a sovereign-guarantee from Romania, to the Romanian 
National Administration of Roads (NAR). The project is expected to have 
significant economic benefits such as reducing vehicle operating costs due to road 
surface improvement, improved traffic safety, and increased speed and comfort 
generally associated with high motorway standards. By awarding a motorway 
concession, the government expects to mobilise private capital and ease pressure 
on the national budget.  

The Bucharest-Pitesti motorway forms part of the Trans-European network, 
linking Romania with the EBRD-financed M5, M0 and M1-M15 motorways in 



 

DOKAP A - 31 Volume VI Spatial/Infrastructure Development 
Final Report  Transportation 

Hungary. In 1993, EBRD extended a US $ 80 million loan to help Romania 
improve the condition of its national roads. To further implement the national road 
rehabilitation program started in 1993 and to support the commercialisation and 
privatisation of one of the key service sectors of the state-owned National 
Administration of Roads (NAR), EBRD is also extending a US $ 85.9 million 
loan to the State of Romania. A part of the loan will be used to finance 
improvements to a 224-km road between Brasov and Turda, which is a priority 
Trans-European Network road segment and a major east-west connector route. 

Construction and Rehabilitation of Roads, Bulgaria: An EBRD loan of US $43 
million was given to the Republic of Bulgaria for the construction and 
rehabilitation of roads. The loan specifically will assist the Government of 
Bulgaria in completing construction of a 32 km section of the Trans-European 
Motorway between Plovdiv and Orizovo, and in rehabilitating some 800 km of 
primary roads serving regional and long distance transit traffic. The project is also 
to support the establishment of a toll road operation for long distance traffic on the 
existing motorway network, which is considered as an initial step in promoting 
possible longer-term private sector participation in the motorway program. The 
project forms part of a wider program of assistance, which includes preparation of 
studies on other modes of transportation, including railway restructuring, and 
further development of the Trans-European Motorway. 

BOT Motorway Project, Hungary: To build and operate sections of the M1 and 
M15 motorways linking Vienna, Budapest and the Slovak border, EBRD has 
financed a company formed for this purpose. This was the first transport sector 
BOT project in Central and Eastern Europe, and the first for EBRD (1993). The 
project consists of a phased construction of two stretches of motorway: a 42.4km 
section between Gyor and the Austrian border (M1), and a 14.5km section 
between the M1 near Mosonmagyarovar and the Slovak border (M15). The 
proposed M1-M15 will form a key section of the Trans-European Motorway 
network. It is expected to enjoy the highest traffic volumes among all the 
motorway projects under consideration in Central and Eastern Europe. The 
interconnection of the Austrian and Hungarian motorway systems will 
significantly improve speed, reliability and safety of travel. 

Brest-Minsk-Russian Border Highway Improvement, Belarus: The aim of the 
project is to finance the repair and upgrading of the highest priority sections of the 
M1/E30 highway which links Moscow, Minsk, Warsaw and Berlin. The Republic 
of Belarus will invest a further US $ 29.6 million in the project. Having created a 
new, commercially oriented entity, Belavtostrada in 1994, this state-owned 
company will manage the M1/E30 highway under an Agency Agreement with the 
Ministry of Road Construction and Maintenance. The M1/E30 highway across 
Belarus forms part of the Trans-European Motorway Network. Complementary 
improvements to other sections of the corridor, in Poland and in Russia, are under 
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preparation with the assistance of EBRD and other international financial 
institutions. 

Railway, Roads, and Ports Improvement Project, Lithuania: Rail services from 
Lithuania's eastern border to its Baltic Sea coast and road and port services were 
to be rehabilitated with a US $ 18.9 million loan, secured by EBRD in 1994. The 
project involves: replacement of approximately 131 km of railway tracks; 
provision of railway track maintenance and marshalling yard equipment; repaving 
of major road networks; construction of 11 km of the Panevezys southern bypass 
to relieve congestion around the town centre; acquisition of equipment for 
materials testing, roads testing and surveys; and a study of what is needed to 
improve the port and rail transhipment connection at Klaipeda. The Lithuania's 
surface transport system, together with those of Estonia and Latvia, provides the 
principal transport links between the CIS countries of Russia, Belarus and Ukraine 
and the Baltic sea-routes. Klaipeda is Lithuania's principal seaport which offers 
sheltered, ice-free conditions and it accounts for 22% of the volume of 
international trade passing through the ports of the three Baltic states and 
Kaliningrad, and about 95% of total freight is delivered to or conveyed from the 
port by rail. 
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APPENDIX   E 

TRAVEL DEMAND FORECASTING 

The travel demand for passengers and freight can be forecasted from correlations 
established between the constant and variable parameters of trip making. An 
origin/destination (O/D) matrix can be used to assign trips between zones by 
defined relations, type and economic value of goods, the cost of transportation by 
different modes, transportation network characteristics as the time-distance 
between O/D zones, etc.  

In order to forecast freight transportation, the inherent suitability of some modes 
for certain type of freight need to be considered. Therefore, the type of 
commodities that is and will be subject to regional transportation is required. 
Similarly, on the network side, transit time, security considerations and costs 
(tariffs) are of varying importance for different commodity types. The former data 
were aimed to be gathered from the O/D surveys carried out by KGM, whereas 
the latter would be obtained from different sources such as the inventory of the 
existing network, transporters/carriers in the region, etc. KGM surveys, although 
not systematic, collect data based on the roadside interviews with the truckers. 
Location of the survey and the time of the year may vary from year to year, but 
they are the only data that have been collected. For each surveyed heavy vehicle, 
date and time of the survey, axle type and net weight of the vehicle, type of the 
goods carried, origin and destination information, capacity of the vehicle, and the 
type of the vehicle (truck or TIR) are recorded. Tables attached show the results of 
the O/D surveys carried out in 1997 and 1998. The classification of data by major 
commodity groups transported revealed that they are basically comprised of stone, 
sand, coal, fuel, scraped metal, hazelnuts, etc. Since passenger buses were also 
stopped to be surveyed, passengers appeared as another ‘commodity’ group in the 
tables, whereas “empty” trucks also forms a substantial part of the total traffic. 

Based on two types of cargo, dry bulk cargo and liquid, the tabulated data were 
processed by type of commodity groups, clustered by origin and destination. The 
review of O/D data has also led to the definition of zoning. Therefore, a simplified 
network to be input to the model was defined with seven internal zones being the 
provinces in the DOKAP region, and 13 external zones are also defined to 
represent the ‘outside’ world. The network intends to represent highway, maritime, 
airways and railways connections all in one, together with the prospective railroad 
connections that may be proposed for the future regional transportation network, 
such as the Kars-Tbilisi and the Trabzon-Erzincan connection. The primary and 
secondary highway network connecting provincial centres is included as the basis 
of the network where ports and the airport are also included with necessary 
connections. Intersections and major connecting points are defined as nodes in the 
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network where provincial centres are taken as centroids through which freight 
generation and attraction would be originated. Each link in the network is coded 
by a link number, link length (km), average speed (kph) or time (min.), and 
capacity and direction of movement. Where necessary, ‘dummy’ nodes are also 
used to represent transfer points from one mode to another. Centroid connectors 
on the other hand are coded in to facilitate loadings from zone centroids to the 
network and vice versa. The time length of centroid connectors is estimated as a 
weighted average length of all districts within the same province (zone). However, 
for the external zones, less representative values are used since a number of areas 
are consolidated together and the lengths encountered are much longer than the 
ones in the region. For the sake of simplicity, each direction (from/to) of centroid 
connector is coded with the same link-length to represent the average time needed 
for finding an available vehicle, loading (unloading) and transportation. A general 
road inventory based on the KGM data and field observations is used to 
distinguish between different pavement types and quality together with terrain 
type through which the connection is traversing. These are translated into 
link-lengths in terms of time or speed. The base highway network is connected to 
the ports and to the Trabzon airport by links representing transfer times (or friction 
factors). Shipping lines connecting to the ports of the external zones are coded 
with an average speed of 30 kph and the lengths are gathered from measurements 
of the scaled maps. The ports around the Black Sea to which services are available 
are also defined as nodes. The airline network is an integral part of the model 
network for which the link-lengths are defined using the information from the 
Turkish Airlines and other airways. The average speed in the airline network with 
Istanbul as the national hub point is taken as 400 kph, including take-off and 
landing times as well as the time required to access the centroids of the external 
zones. The existing railway network was also coded with stations at major 
intersections.  

To this end, a simple transport demand model to be used in transportation 
planning was set up at the provincial level. Making necessary correlations with 
population and economic growth in ‘traffic per capita’ terms, commodity flows in 
the region are to be estimated through the model, leaving passengers handled 
outside the model. 

In order to calibrate the model for the base year (1998 for which the most 
up-to-date data are available), the regional transportation network together with 
the O/D matrices by major commodity groups is input to the model. As mentioned 
above, the zoning definition for the region was based on the provincial boundaries, 
whereas major directions of connections to the rest of the ‘world’ were defined as 
external links. In doing so, the external zones were considered as incorporated 
number of origins and destinations using the same links. The zoning definition is 
given in Table E1. 
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Table E1 Zoning Definition for DOKAP Transportation Study 
Zone No Definition Remarks 

1 Province of Ordu internal zone 
2 Province of Giresun internal zone 
3 Province of Trabzon internal zone 
4 Province of Rize internal zone 
5 Province of Artvin internal zone 
6 Province of Gümüshane internal zone 
7 Province of Bayburt internal zone 
8 Eastern Turkey (Provinces of Erzurum, Kars, Agri, Igdir, etc.) external zone 
9 Iran, Afghanistan, Pakistan external zone 

10 Iraq external zone 
11 South and South Eastern Turkey (GAP provinces) external zone 
12 Syria, other Mid-East countries external zone 
13 Provinces of Adana, Mersin, other Mediterranean provinces external zone 
14 Provinces of Tokat, Sivas, Yozgat  external zone 
15 Province of Ankara and other Central – Centre West (Aegean) provinces external zone 
16 Samsun, North Western Turkey, Istanbul external zone 
17 Europe external zone 
18 Eastern Europe (Bulgaria, Romania, Ukraine, Moldova) external zone 
19 Russian Federation external zone 
20 Georgia, Azerbaijan, Central Asian Republics external zone 

 

The only data in terms of origin and destination of traffic on the state highways 
and provincial roads are collected by KGM on selected segments of the national 
highway system. The surveys are carried out by KGM covering 8-hours of the day, 
starting at 08:00 hours and finishing at 16:00 hours. The basic commodity groups 
reported in the surveys were limited to sand, gravel, coal, and the like for the 
majority of the records.  

Basically no trucks carrying any kind of food, fruits, or vegetables were recorded. 
Due to the nature of the goods, especially fresh vegetables and fruits, dairy and 
meat products need to make it, to market early in the morning. Therefore, such 
freight eluded the surveys. It is also a well-known exercise that, depending on 
time of the year, some of the truckers prefer to travel at night, especially to avoid 
hot summer days. Therefore, O/D matrices combining only those ‘durable’ goods 
available in the surveys were processed. The results were factored up to 24-hour 
daily traffic volumes, using conversion factors estimated through 24-hour count 
results of KGM. The initial runs of the model have revealed that only some 42% 
of the total traffic through the control stations could be estimated. This has shown 
that a substantial information on O/Ds of other goods were needed. Since data 
gathering activities to fulfill the needs of the modeling effort were beyond the 
study resources, another approach, which has been based on the methodology of 
correlating gross domestic product growth factors to trade and traffic growth has 
been utilized to forecast the future transport demands. The procedure and the 
results are given in the report. 

The basic reason behind the failure of this exercise was, therefore, the 
underestimation of the O/D matrices. This has pointed out the need for collecting 
systematic data on traffic and transportation and a project to this effect has also 
been defined. 



















































 
 
 
 
 
 
 
 
 
 
 
 

2. Telecommunications 
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CHAPTER 1 EXISTING SITUATION OF TELECOMMUNICATIONS IN 
TURKEY 

1.1 Institutions in Telecommunications 

Turk Telekom A.S. (TTAS) owns and operates the telecommunications network 
and the broadcast transmitters. TTAS enjoys a monopoly over the basic 
telecommunications network, and therefore faces no private sector competition. 
The Ministry of Transportation (MOT) is responsible for sector policy and 
regulations. Regulation of the radio frequency spectrum, an important part of the 
communications infrastructure, is the responsibility of the General Directorate for 
Radio Communications (TGM) within MOT. State Planning Organization (SPO) 
reviews and approves the investment program in the sector. State 
telecommunication administration enjoys a legal monopoly over the basic network 
and value added services. 

Structure of Turkey’s Telecommunications Sector 

Subsector Policy Regulation Operation Ownership 
Telephone MOT MOT TTAS Public 
Cellular MOT MOT Turkcell, Telsim Private 
Data Comm. MOT MOT Turkcell Private 
Videotex MOT MOT Turpak* Public/private 

 

1.2  Current Situation 

1.2.1  Sector development 

Telecommunications sector is growing rapidly in Turkey. By the end of 1997, 1.78 
million of new main lines of automatic telephone exchanges were put in the 
service, making the number of the capacities of all automatic exchanges to 17,584, 
265 lines. The telephone line per 100 persons was 25.1 in 1997, reaching the level 
of Spain in 1986. The telephone penetration grew at an annual rate of 13.3%, 
highest among the seven countries in the following table. In 1998, the total 
telephone exchange capacity was expected to be 18.8 million, reaching 27 per 100 
person in penetration rate. Taking into consideration the large household size in 
Turkey, which is about twice as big as that of western countries, telephone 
penetration rate in Turkey is comparable to 60% level of the developed nations. 
Therefore, the basic telecommunication infrastructure is established in Turkey, 
considering high level of digitalization as well both in transmission and switching 
capacity. 
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Main Telephone Lines In Turkey 

 Unit: 1,000 
 1994 1995 1996 1997 1998 1999* AAGR** 

Digital 10,476 11,133 12,425 14,356 15,385 16,485 9.49% 
Total 13,894 14,550 15,812 17,584 18,559 19,769 7.31% 

Note: *figures for 1999 are based on projection. AAGR**: Average Annual Growth Rate. 

 

Length of Fiber-optic Cable (km) 

1994 1995 1996 1997 1998 1999 AAGR 
24,850 28,300 31,000 36,573 50,156 58,656 18.74% 

 

Telephone Main Line and Capacity per 100 persons 

 1994 1995 1996 1997 1998 1999 AAGR
Main Line 20.31 21.62 22.79 25.14 26.53 27.85 6.52% 
Capacity 23.12 23.8 25.22 28.08 29.04 30.32 5.57% 

 

Compared with Thailand, residential consumption of telephone service in Turkey 
is much higher. Residential line per 100 households in Turkey in 1995 was 73.2, 
approaching the level of industrialized nations. 

International Telecommunication Comparison (1/2) 

 
Cellular 

Mobile Per 
100 

As % of 
Total 
Line 

Residential 
Line per 

100 
households 

Payphone 
per 100 

Waiting 
List (K)

Main Line 
Growth Rate 

(90-95) 

GDP Per 
Capita in 

1994, (US$ at 
1987 Price) 

Demand 
Elasticity of 

Power(73-94) 

Turkey 0.7 3.2 73.2 0.93 784.3 21.3 1,757 2.3
Thailand 1.83 23.8 18.4 0.83 1,083.5 14 1,682 1.5
Spain 2.46 6 92.5 1.36 1.1 3.7 8,888 1.4
Japan 8.15 14.3 96.2 6.4 0 2.3 23,975 1
USA 12.84 17 100 5.72 0 3.8 20,349 1.2

 

Of the exchange lines in Turkey, 83.4% are digital. The length of fiber-optic cable 
reached 50,156 km and was expected to reach 58,656 km in 1999, growing at an 
average ate of 18.7% since 1994. 

International Telecommunications Comparison (2/2) 

Main lines per 100 inhabitants 1980 1985 1990 1995 1996 1997 Growth Rate 
Brazil 4 5 7 9 10 11 6.13%
Japan 34 38 44 49 49 48 2.05%
Korea (Rep. of) 7 16 31 41 43 44 11.42%
Spain 19 24 32 39 39 40 4.48%
Thailand 1 1 2 6 7 8 13.01%
Turkey 3 4 12 21 22 25 13.28%
United States 41 49 55 63 64 .. 2.82%

Source: World Telecommunication Development Report, 96/97 
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The growth rate in telecommunications sector is impressive, compared with that 
of other countries. However, in terms of waiting list, a measurement of unserved 
customers, Turkey is still behind most countries compared in the table below. 

Waiting List among Seven Countries 

Telephone mainlines, waiting list (thousands) 1980 1985 1990 1995 1996 
Brazil .. .. 428 .. .. 
Japan 99 .. .. .. .. 
Korea, Rep. 604 280 1 .. .. 
Spain 533 253 262 1 1 
Thailand 264 360 992 1,083 822 
Turkey 1,627 1,819 1,419 784 753 
United States 65 .. .. .. .. 
Source: World Telecommunications Development Report, 96/97. 

 

1.2.2  Mobile and cellular phones 

The mobile and cellular phone system, introduced in 1986, now covers almost the 
whole of Turkey. In April 28th, 1998, the Ministry of Transportation and 
Communications signed a concession agreement with Turkcell and Telsim, 
granting the two companies with operating licenses for the GSM—Pan European 
Mobile Telephony System service. Having transferred two-thirds share of the 
revenue to Turkcell and Telsim, Turk Telekom received license fees of US$ 500 
million from each company. The award of a third and fourth national (GSM) 
operator license could bring US$ 500 million from each company. 

The number of mobile and radio phones grew much faster than the fixed line 
between 1994 and 1998, at 131.4% per annum. 

Mobile and GSM Systems, Number of Subscribers 

Unit: 1,000 

 1994 1995 1996 1997 1998 AAGR 
Mobil 93,503 103,833 113,560 125,659 147,000 11.98% 
GSM 81,968 332,716 692,779 1,483,149 2,350,000 131.40% 

 

1.2.3  Internet 

Turnet network was put into service in 1996 as the first aperture in the country to 
the international information highway. An alternative network, TTnet was 
established in 1998. A country-wide Internet network for educational institutions 
was established. According to TTnet project, the international gateway capacity of 
Ankara, Istanbul, and Izmir will be 34 Mbps each. Total international gateway 
capacity therefore will be 102 Mbps. 
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Middle sized cities, 22 in number including Trabson and Samsun will be linked to 
core nodes by 34 Mbps ATM protocol. Other cities will be connected to core 
nodes by 2 Mbps ATM/Frame Relay protocol. Approximately 70,000 schools in 
Turkey will be connected to TTnet backbone in five years. 

 

1.2.4  Data communications 

TTAS systematically upgraded facilities from a circuit switched data network 
(DATEX-1 in 1986) to a packet switched data network (TURPAK in 1990). 
TURPAK is a joint venture between TTAS and Northern Telecom and was able to 
serve up to 11,456 subscribers in 1997. Its DIAL-UP modem serves 6,000 
subscribers, including banks, defense industries, government companies. 
TURPAK customers can reach 65 countries via eight connections. 

 

1.2.5  Public telephones 

The total number of payphones increased by 7.78% between 1994 and 1999 to 
reach 81,116, representing more than 1 pay phone per 1000 persons. In the year 
1998, 17,500 payphones using chip cards was planned to be in service. 

Number of Pay Phone in Turkey 

1994 1995 1996 1997 1998 1999 AAGR 
55,799 58,126 63,376 70,698 79,166 81,166 7.78% 

 

1.2.6  Telephone price 

Telephone tariff is relatively low in Turkey compared with those of the other 
countries. In 1996, a three-minute call cost about US$ 0.055, almost half of that in 
South Korea and Thailand (1995). 

Average Cost of Local Call 

Telephone average cost of local call (US$ per three minutes) 1994 1995 1996 
Brazil 0.023 0.022 0.036 
Japan 0.098 0.106 0.092 
Korea, Rep. .. .. .. 
Spain 0.098 0.106 0.104 
Thailand 0.119 0.120 .. 
Turkey 0.054 0.065 0.055 
United States 0.093 0.091 .. 
Source: World Telecommunication Development Report, 96/97. 
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1.3  Privatization 

The legal framework for the privatization of Turk Telekom has been established. 
Moreover, the sale procedures and the evaluation of the company shares, 
determined by the Prime Ministry Privatization Administration, have been passed 
by the Parliament. 

As per commitment made by Turkey to WTO, the monopolistic status of the 
sector is going to be terminated by the year 2003, two years ahead of the target 
date. 

The Government has placed the reform and privatization of the 
telecommunication sector at the top of its agenda. Following the separation of 
PTT and telecommunications section, the Government established TTAS as a joint 
stock company. Subsequently, it passed the Law No. 4000 on June 18, 1994, Law 
No. 4046 on November 24, 1994 and Law No. 4107 on May 3, 1995 to pave the 
way for the privatization of TTAS and issue licenses to private companies to 
operate and provide services such as mobile telephone, paging, data network, 
cable-TV, pay-phones, satellite systems, and other value-added services. 

Privatization of TTAS started with the passage of Law 4107 which authorizes the 
sale of 49% of TTAS shares. Based on Law 406, which made some further 
amendments to Law 4107, a 10% share was allocated to the Director General of 
Post in exchange for the separation of postal activities from telecommunications 
activities. A 5% share was sold to all of ex-PTT’s employees. The remaining 34% 
was expected to be sold to private investors, including international investors. The 
Directorate General of Post can sell all or part of the shares allocated to it in the 
secondary market. 

The number of subscribers by the end of 1999 is projected at around 
500,000-550,000 (academic and trade) in Turkey, barely 1% of the population. 
The number of Internet Service Providers (ISP) which have agreements with 
TTnet is 71. The Internet topography is illustrated in Figure 1.  
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CHAPTER 2 TELECOMMUNICATIONS DEVELOPMENT IN THE DOKAP 
REGION 

2.1 Current Situation 

2.1.1 Telephones 

The telephone penetration rate is lower in the DOKAP region at 23 per 100 than 
national average, 27 per 100 in 1998. Mobile and cellular phone subscription rate 
is also very low. 

DOKAP and National Average 

DOKAP Total 1994 1995 1996 1997 1998 AAGR National 
Access Line Capacity 554,125 581,830 514,935 675,484 726,877 7.0% 7.51% 
Access Line in Service 446,634 497,066 544,239 602,634 659,563 10.2%  
Fixed Line Penetration (%)   21 23  29.04 
Public payphones 1,952 2,121 2,334 2,611 2,904 10.4% 9.14% 
-Telecard 539 648 927 1,388 1,660 32.5%  
-Others 1,413 1,473 1,387 1,221 1,264 -2.7%  
Fiber Optic Cable Length 
(km) 

602 1,043 1,232 1,513 2,325 40.2% 19.19% 

Mobil Telephone 
Subscribers 

1,598 3,699 7,369 17,136  120.5% 94.22% 

-Analog (NMT 450) 1,330 1,744 1,955 2,332 2,458 16.6% 11.98% 
-Digital (GSM-PCN) 268 1,955 5,414 14,804  280.8% 131.4% 

Source: Turk Telekom. 

 

In general, the telecommunications growth rate in the DOKAP region is closely 
following that of the national average. The annual growth rate of main telephone 
subscribers in the DOKAP region is 10% in the last five years. Among the seven 
provinces, Ordu and Artvin registered the highest growth rates. Bayburt and the 
more developed provinces of Trabzon and Rize recorded the slowest expansion 
rate. 

Total Telephone Subscribers 

City 1994 1995 1996 1997 1998 Growth Rate
Artvin 32,520 39,448 46,700 48,715 52,703 12.8% 
Bayburt 12,866 13,754 14,572 15,235 16,359 6.2% 
Giresun 63,488 73,185 85,624 98,587 109,272 14.5% 
Gumushane 17,489 20,117 20,951 22,489 25,913 10.3% 
Ordu 81,045 93,145 103,196 121,361 143,731 15.4% 
Rize 74,782 81,294 86,316 91,500 95,776 6.4% 
Trabzon 164,609 175,037 185,961 199,540 210,923 6.4% 
Total 446,799 495,980 543,320 647,427 654,677 10.0% 

Source: TTAS 
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However, these growth rates do not reflect the real telecommunication sector in 
the DOKAP region, because the region is experiencing out-migration. The 
population in Artvin, Rize, Bayburt, Gumushane and Giresun has been declining. 
Ironically, Ordu with the highest population declining rate experienced fastest 
penetration growth rate. Trabzon, which has gained population, registered the 
lowest annual growth rate, 4.8% in penetration rate. The telephone line expansion 
in total or in penetration rate is still slower than that of the national average. As in 
energy sector, this reflects the lower economic development level of DOKAP as 
compared to the nation as a whole. 

Main Telephone per 100 Persons 

City Penetration, 94 Penetration, 98 Growth Rate 
Artvin 15.3  28.6  17.0% 
Bayburt 12.0  16.4  8.2% 
Giresun 12.7  23.7  16.8% 
Gumushane 10.3  16.8  13.0% 
Ordu 9.8  17.1  15.1% 
Rize 21.4  29.4  8.2% 
Trabzon 20.7  24.9  4.8% 

Total 15.1  22.5  10.5% 

Source: Turk Telekom, Trabzon 

Note: the provincial population figures were given by Turk Telekom, Trabzon 

 

2.1.2  Internet 

There are only 280 subscribers in Trabzon area, according to a private ISP. KTU 
has its own network. The capacity of both network is low. During the business 
hours and early evening, the network could be intolerably slow. The launch of 
TTnet may help improve the situation. 

The near future investment by TTnet in Trabzon area is expected to be around 
US$ 200,000. Trabzon area is connected to Ankara and Samsun with the 3x2 
Mbps links. KTU is also connected through ULAK-Net system (2Mbps) with 
higher education institutions in Turkey. 

 

2.2  Demand Forecast 

The Seventh Five-Year Plan projected a 10.6% growth rate in switching capacity, 
reaching a penetration rate of 32.8 by the year 2000. Although the population 
projection figures is not available at this stage, a preliminary projection of 7.6% 
before the year 2010 and 4% afterward, could bring Turkey’s telephone 
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penetration rate to the level of Japan (in 1997 at 48 per 100) by the year 2010 and 
the U.S. (in 1997 at 65 per 100) by the year 2020. 

 

2.3  Local Development Projection 

The growth rate of the DOKAP region will follow the national trend in total 
telephone subscribers, but faster in penetration rate because of the decreasing or 
slower growth of the regional population. By the year 2010, the DOKAP region 
should reach the same level as the national average, reflecting the implementation 
of the DOKAP regional development master plan. 

Telecommunications Seventh Five-Year Plan and Future Projection 

 1995 2000 Growth 
Rate 2010 Growth 

Rate 2020 Growth 
Rate 

Turkey    
Switching capacity (thousand lines) 14,500 24,000 10.6 49927 7.6 73,904 4
Number of Telephone Subscribers (Thousand) 13,400 23,000 11.4 51,525 8.4 83,929 5
Telephone Subscribers Density (Subsc/100 person) 21 33 9.1 46 3.5 63 3.1
The DOKAP Aare    
Switching capacity (thousand lines) - - - - - - - 
Number of Telephone Subscribers (Thousand) 495,980 835,755 11 1,872,285 8.4 2,907,601 4.5
Telephone Subscribers Density (Subsc/100 person) 17 27 10.5 46 5.4 63 3.1

Source: National figures before 2000 are from the Seventh Five Year Development Plan (1996-2000) 
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CHAPTER 3 POTENTIALS AND CONSTRAINTS FOR 
TELECOMMUNICATIONS IN DOKAP REGION 

Recent technology improvement has eliminated the barriers for 
telecommunications development in the region. Mobile phone services are now 
accessible in most part of the region. Fixed line is now connected to every village, 
according to Turk Telekom. 

Internet connections capacity is still low, compared with Samsun area. Currently, 
Rize and Artvin are connected to the regional center in Samsun by 2 Mbps, 
Babyburt, Gumushane, Giresun and Ordu by 2x2 Mbps, and Trabzon by one 2 
Mbps and 2x2 Mbps. The capacity represents a big improvement from last year, 
but is not good enough for high speed data transmission. Thicker fiber optic line 
or cable line with high data transmission capacity should be installed among the 
region. 

As new IT technologies improve, more and more consumers in the region will be 
able to be linked to the outside world. The Internet infrastructure is also available 
in the region. However, the number of Internet users are still very low and the 
TTnet’s investment for Trabzon area for the year 2000 is only around US$200,000. 
The new technology has yet to be exploited for rural education and information 
dissemination. Most important, the new technology has yet to bring economic 
growth to the region. 
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CHAPTER 4 TELECOMMUNICATIONS DEVELOPMENT OBJECTIVES AND 
STRATEGY 

4.1 Telecommunications Development Objectives 

The telecommunications development will support the DOKAP regional 
development with the following objectives. 

(1) To improve telecommunications services to public through continued efforts, 
especially in rural and remote areas.  

(2) To increase capacity of Internet linkage, both TTnet and Ulak-net, between 
DOKAP area and National centers. 

(3) To form the information society 
Information network planning should be made so as to establish an 
information infrastructure enabling the widespread use of information 
products to the information society. The DOKAP region should take advantage 
of the new IT technology and turn the region from an IT consumer to an IT 
producer and promote entrepreneurship in doing business with IT technology. 

 

4.2 Strategies and Policies  

The following are recommended for DOKAP telecommunications development. 

(1) Improving telecommunications infrastructure, including TTnet capacity to 
build the foundation for IT business development in the region. 

(2) Promoting programs that will encourage high tech entrepreneurs to work with 
KTU to develop new business using IT technology. 

(3) Promoting programs that will encourage entrepreneurs in conventional small 
business: handicraft, gold-carving, and other agri-business to use IT program 
to market their products internationally and to collect market information 
through Internet. 
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CHAPTER 5 PROPOSED TELECOMMUNICATIONS PROJECTS 

(1) IT Incubator project 

This project is to establish an Information Technology Revolving Fund for a 
Business Incubator close to or at KTU (Black Sea Technical University) to 
promote entrepreneurship among the highly educated labors in the region, to 
increase job opportunities and attract investment into the region, and to take 
advantage of the frontier location of DOKAP to expand trade and attract 
productive and creative regional labors into areas for export oriented industries. 
Each year, a Selection Committee will select 43 candidate start-ups, based on their 
creative and marketable business proposals, and provide for one year, for free, 
office space, a computer, a telephone line (not phone bill), a desk and chairs, and 
business and technical advice, and the prestige of being selected by the Selection 
Committee. The start-ups are expected to take off by themselves in the second 
year. 

The estimated annual cost is TL147,042.8 for the first year and TL102,305.6 for 
the second year and after. Source of the fund will be coming from some Turkish 
Information Foundation and Turkish Technology Development Foundation. 

This project will also seek support of the Japanese government, and other 
international sources. A total of $1.1 million would be needed. Additional 
donation, in kind, from Turk Telekom is expected but not included here. 

Expected effects of the Project 

By the end of this project in twenty years, a dozen of start-ups are expected to 
thrive and be worth at least US$9.1 million. By then, successful or not, the control 
of the US$ 1.1 million portion of the Revolving Fund, the original contribution, 
will be reverted to the original donors (their voting power equals to their share of 
contribution). If there are any surplus in the Revolving Fund, the surplus will be 
transferred to a national Revolving Fund to promote university based high-tech 
start-ups nation-wide. 

(2) Telecommunication Improvement 

The aim of the network system is to provide Internet backbone for access to the 
information necessary for daily life.  The inter active network system will be 
established, and machines for end users (computer) will be provided so that the 
people can send and receive the information whenever they wish. 



DOKAP 2 - 12 Volume VI Spatial/Infrastructure Development 
Final Report  Telecommunications 

The new capacity in the DOKAP region is a big improvement from last year, but 
not good enough for high speed data transmission. Thicker fiber optic line or cable 
line with high data transmission capacity should be installed among the region. 

In this project, new, thicker fiber optic lines will be installed along the region at a 
cost of about US$ 1 million for the first and second phase. 

Expected effects of the Project 

The people in the DOKAP area will be able to access to  

(1) Information on daily life 
a) Heath and welfare;  
b) Regional information;  
c) Protection against disaster;  

(2) Information on industry 
a) Market information (fishery products, agricultural products) 
b) Employment 
c) Promotion on the local industry 

(3) Tourism 
a) Promotion of tourist site 
b) Promotion of special products in the region 











 
 
 
 
 
 
 
 
 
 
 
 

3. Urban system 
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CHAPTER 1 PRESENT CONDITIONS 

1.1 Introduction 

1.1.1 Population change 

The Eastern Black Sea region or ‘DOKAP’ in Turkish acronym, consists of seven 
provinces: Ordu, Giresun, Trabzon, Rize, and Artvin, facing the Black Sea, and 
Gumushane and Bayburt, situated away from the coast. Total population and area 
of this region is 2.91 million, accounting for 4.6% of the national population and 
39,203km2, accounting for 5.1% of the national area, respectively. The seven 
provinces’ populations and their areas are shown in Table 1.1. They are also 
shown at a sub-provincial level in Appendix 1. 

As seen from Table 1.1, the regions’ population has decreased from 2.96 million in 
1990 to 2.91 million in 1997 at an average rate of - 0.3%, while national 
population has increased at 1.5%. The region’s rate contrasts sharply with the 
national rate. 

The population density varies from 180.8 persons/km2 in Trabzon, which is a key 
province of the region to 23.4 persons/km2 in Gumushane. Average regional 
density was 74.3 persons/km2 in 1997. This is smaller than the national average of 
81.3 persons/km2. 

Table 1.1 Population and Area Size by Province in the DOKAP Region 

Population Province Area 
(km2) 

Share 
(%) (1990) (1997) 

Ave. Annual 
Growth Rate 
(1990-1997) 

Share of 
Population

(1997) 

Density in 
1997(per km2)

Artvin 7,436 19.0% 212,833 184,070 -2.1% 6.3% 24.8 
Giresun 6,965 17.7% 499,087 460,805 -1.1% 15.8% 66.2 
Gumushane 6,748 16.8% 169,375 153,990 -1.4% 5.3% 22.8 
Ordu 6,142 15.3% 830,105 840,148 0.2% 28.9% 137.0 
Rize 3,920 10.0% 348,776 325,581 -1.0% 11.2% 83.1 
Trabzon 4,498 12.0% 795,849 846,876 0.9% 29.1% 188.3 
Bayburt 3,652 9.3% 107,330 99,638 -1.1% 3.4% 27.3 
DOKAP  39,361 100.0% 2,963,355 2,911,108 -0.3% 100.0% 74.0 
Turkey  779,452 - 56,473,035 62,865,574 1.5% - 80.7 

Source: Statistical Yearbook of Turkey 1997, Census of Population 1990 and Final Results of 1997 Census 

 

1.1.2 Provinces’ outlines 

Each province is outlined below with respect to population, area, geographical 
information, number of local administrations and other relative information. 
DOKAP’s provincial and sub-provincial boundaries are shown in Figure 1.2. 
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(1) Trabzon province 

Trabzon province is located in the center of the DOKAP region, with an area of 
4,685 km2. The population had increased from 795,849 in 1990 to 846,876 in 
1997. It accounts for 29.1% of the regional population. The average annual growth 
rate was 0.9%. This was remarkably high in the region, but was lower than the 
national rate (1.5%). 

The province is divided into 18 sub-provinces including one provincial center. The 
number of local administrations is 77 municipalities and 495 villages (1997). 

The provincial center functions as a regional center of culture and commerce. 
Urbanized area along Route 10 is a commercial zone. Trabzon Port and Karadeniz 
Technical University (KTU) with a number of faculties and vocational schools are 
located along the road. 

(2) Giresun province 

Giresun province (population: 460,805 in 1997, area: 6,934 km2) is divided into 
two parts: northern and southern part by mountains. The province is divided into 
16 sub-provinces including one province center. Local administrations consist of 
77 municipalities and 557 villages (1997). The provincial center is located along 
Route 10. Other municipalities along this road are relatively large. 

Of the total provincial land 22.6% is used for agriculture. The share of agricultural 
GRDP is relatively high and accounts for 33% of the total provincial GRDP. Main 
products are pulses, various vegetable, cereals, and nuts. In this province hazelnut 
processing is the most important industry. A processing factory is located in 
Giresun municipality. 

(3) Gumushane province 

Gumushane province (population: 153,990 in 1997, area: 6,575 km2) is divided 
into six sub-provinces including one provincial center. Local administrations 
consist of 18 municipalities and 330 villages (1997). The annual growth rate of 
population was - 1.4% in 1997 and recorded the lowest rate among DOKAP’s 
provinces. 

Of the provincial land 12.8% is used for agriculture and the share of agricultural 
GRDP was the second highest of the provincial GRDP, with 27.5% in 1997. 

Provincial industry includes a cement-packaging, gun-manufacturing, drinking 
water bottling and rosehip processing. There are three small industrial districts in 
the provincial center, Siran and Kerkit sub-provinces. The service sector has the 
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largest share of the provincial GRDP, accounting for 41.5% of the provincial 
GRDP. 

Agricultural land is limited, and rural roads are relatively bad due to the 
geographical structure. This is a major constraint to urban development. 

(4) Ordu province 

Ordu province (population: 840,148 in 1997, area: 6,001 km2) is divided into 19 
sub-provinces including one provincial center. Local administrations consist of 72 
municipalities and 505 villages (1997). 

The provincial center is located along Route 10. Major municipalities are also 
located along the seacoast as well as the case of other provinces facing the Black 
Sea. 

In this province agriculture is economically important. Its production is the 
highest in the region. According to the land use distribution of 1996, 43.7% of the 
provincial land was agricultural use, and accounted for the highest share of 
agricultural land use in the region. The land is used mainly for hazelnuts, field 
crops and vegetables. Hazelnut production accounts for about a half of the total in 
the region. 

Provincial industry includes hazelnut, chocolate and honey processing, edible oils, 
wood products, cement manufacturing, gun manufacturing, wood board 
manufacture and etc. Especially wood board manufacture is important, and 
nationally the most amount of wood is produced in Ordu. 

(5) Rize province 

Rize (population: 325,581 in 1997, area: 3,920 km2) is divided into 12 
sub-provinces including one provincial center. Local administrations consist of 21 
municipalities and 348 villages (1997). 

Tea is a major agricultural production, accounting for 70% of the national 
production in 1996. There is a State Tea Company in Rize. Fishery is the second 
largest share of the provincial GRDP (9.7%). Trout has been primarily cultured at 
the small fish-raising farms. 

Tourism is one of the most important industries. Hot spring resorts in Ayder is one 
of the most famous resorts in the region. 
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(6) Bayburt province 

Bayburt province (population: 99,638 in 1997, area: 3,652 km2) has the smallest 
population in the region. It is divided into three sub-provinces including one 
provincial center. Local administrations consist of nine municipalities and 171 
villages (1997). Originally it was one of the sub-provinces of Gumushane 
province and became a province in 1989. Provincial center is located along Route 
50 and its population accounts for 72.6% of the provincial population. 

The service sector recorded the largest share of the provincial GRDP with 63.2% 
in 1996. Agricultural GRDP accounted for 27.4%. 

(7) Artvin province 

Artvin province (population: 184,070 in 1997, area: 7,436 km2) is divided into 
eight sub-provinces including one provincial center. Local administrations consist 
of 12 municipalities and 308 villages (1997). 

In 1996, the share of provincial GRDP in the region was 10.5%, which was quite 
large compared to its population share. Per capita GRDP of the province was TL 
421 million, which recorded the largest per capita in the region. 

Agriculture is relatively minor. Only 5% of the provincial land is used for 
agriculture, while the provincial area shares largest in the region, as this province 
is surrounded by mountains and constrained by the geographic structure. Service 
sector shared more than a half of the provincial GRDP (53.1%) in 1996. 

On the mining sector, the Murgul mine used to process 2.8 million tons of ore 
annually and produces copper concentrates and pyrite. However, the mining will 
be stopped within six or seven years. 

Along Coruh River, five hydropower development projects are implemented at 
different development stages. 

 

1.1.3 Urbanization trend in DOKAP region 

To analyze urbanization, urban population is used as an indicator. This is the 
number of population of settlements with more than 20,000 persons. The 
settlement is called on urban center. 

Urban population of Turkey, the DOKAP region and each province are shown in 
Table 1.2. Total urban population in Turkey was 33,326,351 in 1990 and 
40,882,357 in 1997. 
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If each province is looked at, Rize recorded the highest share of urban population 
in the region, which was 49.6% in 1997. On the other hand, Gumushane’s rate of 
share was lowest (41.0%). 

On the growth rate, Trabzon’s rate was the highest annual growth in the region. 
The rate was 4.7% per annum and higher than the national rate. Rize’s rate was 
3.8% and was also higher than the national rate. In Gumushane, both share of 
urban population in 1997 and its average annual growth rate of 1990 to 1997 were 
lowest in the region. 

Table 1.2 Urban Population by Province in the Region in 1990 and 1997 

Urban Population 1990-97 Province 1990 Share (%) 1997 Share (%) Growth Rate 
Artvin 66,097 31.1% 80,286 43.6% 2.8% 
Giresun 219,114 43.9%  239,006 51.9% 1.2% 
Gumushane 58,996 34.8% 63,169 41.0% 1.0% 
Ordu 336,820 40.6% 393,963 46.9% 2.3% 
Rize 133,370 38.2% 172,662 53.0% 3.8% 
Trabzon 303,612 38.1% 419,867 49.6% 4.7% 
Bayburt 41,295 38.5% 47,007 47.2% 1.9% 
DOKAP 1,159,304 39.1% 1,415,960 48.6% 2.9% 
Turkey 33,326,351 59.0% 40,882,375 65.0% 3.0% 
Remark: Share = total urban population / total population 
Source: Statistical Yearbook of Turkey 1997, Census of Population 1990 and Final Results of 1997 

Census 

Urban population growth rate of DOKAP (2.9% per annum between 1990-1997) 
is slightly lower than the national rate (3.0% per annum) (Appendix 1). The low 
rate can be explained quite naturally due to out-migration to urban areas of other 
regions. In 1990, 39.1% of total population in the region lived in urban areas or 
60.9% lived in the rural areas (i.e. villages). Seven years after, the rate increased 
to 48.6% (1997)(Table 1.2). This explains that urbanization is going on in this 
region. 

 

1.1.4 Population distribution in DOKAP region 

Distribution of total population, urban and rural population of provincial centers/ 
sub-provinces in the region are shown in Appendix 1. In Turkey, each province 
consists of one provincial center and some sub-provinces, including municipalities 
and villages divided by the administrative boundary. 

A provincial center is designated as the provincial capital. Every center except 
Gumushane has the largest population of each province. Trabzon provincial center 
had the largest population with a total population of 243,856 (1997) in DOKAP. 
The second largest sub-province was Ordu provincial center with a population of 
115,925 (1997). 
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Any municipality or settlement in the sub-province having recorded the 
population of more than 20,000 is called an urban center as mentioned before. 

An urban center usually functions as a gathering place of people for any purposes, 
including selling/buying, meetings, business, information collection/exchange, 
banking services, education, health care, culture, religion, sports, etc. It 
accommodates industrial and manufacturing production, and residences engaging 
in these activities. When there arises a problem concerning population 
concentration in the urban center, urban population change is used as an indicator, 
which is rather important than the total population including rural population. In 
this region all the 82 sub-provinces have urban centers, each of which has urban 
population (20,000 or more). Urban centers are classified by the number of urban 
population as shown in Table 1.3. 

About a half of settlements in the region fall in the population range up to 9,999. 
The number of settlements with population more than 50,000 is only six. The 
population size is relatively small. 

Table 1.3 Distribution of Urban Population in the DOKAP Region by Range, 1997 

Range of Urban Population Size Number of Urban Centers 
0-9,999 42 

10,000-19,999 21 
20,000-49,999 13 
50,000-99,999 4 
100,000-over 2 

Total 82 
Source: Statistical Yearbook of Turkey 1997, Census of Population 1990 
 And Final Result of 1997 Census 

Most urban centers in the region are located along the Black Sea. Figure 1.1 
shows distribution of the settlements having urban population of 10,000 or more. 
There are few settlements with 10,000 population or more in the inland. 
Provincial centers of Artvin, Gumushane and Bayburt, and other settlements with 
10,000 population or more in the inland area are located along Kelkit River. 

Trabzon (center) is relatively a sizable urban center with a population of 182,552 
in 1997. However, its primacy in the region is not so strong. The urban population 
accounts only for 13% of the DOKAP population. 
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1.1.5 Migration trend in DOKAP region 

Migration directly affects the growth of population. Large in-migration flow to the 
urban area causes rapid population growth and significant urban agglomeration. 
There also arise some problems concerning capacity of infrastructure and 
employment. On the other hand, out-migration causes to weaken economic 
activities by decrease of population. 

In/out-migrant population of the region in 1990 is shown in Table 1.4. Overall 
out-migrant population is about twice as many as in-migrant population. All the 
provinces recorded out- migration and lost people of 10.8 to 21.4% of their own 
provinces. Trabzon lost population of 51,494, even though it is a key province, 
functioning as a regional center. This region lost population of 214,427, 
accounting for 14.4%. 

Provincial migration is classified into four types: type of city to city, village to city, 
city to village, and village to village (Appendix 2). From city to city is the largest 
migration type in the case of both in-migration and out-migration in this region. 
Out-migration continues in each province. It brings constraints to the development 
of the DOKAP region. 

Table 1.4 Provincial Migration of the DOKAP Region in 1990 

Province Out- 
Migration 

In- 
Migration 

Net 
Migration 

% of Out-migration
To Total Prov. Pop. 

Artvin 41,274 20,903 ▲ 20,371 19.4 
Giresun 72,197 37,368 ▲ 34,829 14.5 
Gumushane 36,259 13,950 ▲ 22,309 21.4 
Ordu 89,830 46,936 ▲ 42,894 10.8 
Rize 62,891 34,167 ▲ 28,724 18.0 
Trabzon 102,558 51,064  ▲ 51,494 12.9 
Bayburt 21,194 7,388 ▲ 13,806 19.7 
DOKAP 426,203 211,776 ▲ 214,427 14.4 

Source: Statistical Yearbook of Turkey 1997 

 

1.1.6 Urban population and its growth rate 

Rate of the population share by province is shown in Table 1.5. Trabzon accounted 
for 29.7% of the region’s urban population, which was the highest rate of the 
region in 1997. As seen from Table 1.5 the share of urban population has not much 
changed, while urban population of each province increased from 1990 to 1997. 
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Table 1.5 Share of Urban Population by Province in the Region in 1990 and 1997 

1990 1997 Province Urban Population Share (%) Urban Population Share (%)
Artvin 66,097 5.7% 80,286 5.7% 
Giresun 219,114 18.9% 239,006 16.9% 
Gumushane 58,996 5.1% 63,169 4.5% 
Ordu 336,820 29.1% 393,963 27.8% 
Rize 133,370 11.5% 172,662 12.2% 
Trabzon 303,612 26.2% 419,867 29.7% 
Bayburt 41,295 3.6% 47,007 3.3% 
DOKAP 1,159,304 100.0% 1,415,960 100.0% 

Source: Statistical Yearbook of Turkey 1997, Census of Population 1990 and Final Results of 1997 Census 

 

1.2 Settlement System 

From subsection 1.1.4, the DOKAP settlement system may be summarized below. 

(1) Major urban centers are located along the Black Sea coast, while there are a 
small number of centers in the inland area. Moreover centers in the inland are 
small compared to the centers along the seacoast. 

(2) There are no leading urban centers except Trabzon, but nationally, the primacy 
of Trabzon is not so strong. 

(3) There are no urban centers with their suburban areas observed except Trabzon. 
(4) Rural or small-scale settlements are widely dispersed in the whole areas of 

region, and the residents are moving to urban areas. 
 

1.3 Urban Hierarchy 

KTU analyzed DOKAP’s urban hierarchy as part of the study. According to the 
KTU’s study, Trabzon ranked at the highest in the region, followed by Ordu, 
Giresun, Rize and Unye from the following points of view: 
retailing/wholesaling/personal services, judicial functions, administration services, 
health services, cultural services, tourism/recreational functions, educational 
functions, and business services (Appendix 3). 

Settlements listed in Appendix 3, 40 in total, belong to the DOKAP region and 
have over 10,000 population. From this study, number of the inland settlements is 
remarkably small compared to one of the seacoast settlements, and moreover 
settlements in the seacoast zone relatively ranked at the top part of the hierarchy. 
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1.4 Building Construction in DOKAP Region 

Change in the number of buildings constructed deserves researching in analyzing 
present conditions concerning population change, and urban/regional and 
economic activities. 

Table 1.6, shows the number of newly built buildings and additions to existing 
buildings classified by use of building in 1996. This table shows the number of 
construction permits issued by municipalities. 

As seen from Table 1.6 the largest number of buildings and additions were 
constructed in Ordu, although Trabzon had the largest number of population. 
1,958 buildings including additions in Ordu were constructed and they account for 
42.3% of the region. In Bayburt there were the smallest number of buildings (75) 
including additions constructed. We can see that the number of buildings 
including additions is in proportion to that of population and economic activities. 

On the use of building in the region, 92% of buildings is for residential use. This 
trend is also seen from the national data. The share of residential use is remarkably 
large. 

Table 1.8 shows the newly completed or partially completed buildings and 
additions classified by type of investors. The number of building constructions in 
the region was mostly invested by private enterprises, accounting for 92.3% of all 
the investors. Rate of constructions by private enterprises in the region is 92.3% 
and much larger than 43.2% in Istanbul, 71.0% in Ankara and 79.7% in Turkey. 

Tables 1.6 through 1.8 were issued by Building Construction Statistics. However, 
the data are not actual ones. According to official staff of municipalities (through 
interviews), a large number of buildings including squatter housing were illegally 
constructed without permits by municipalities. 

Table 1.6  New Building and Additions by Use of Building and Province in the DOKAP Region, 1996 

Province Total Residential Commercial Industrial Medical 
and Social Cultural Religious Administrative Other 

Artvin 205 187 4 2 4 3 0 1 4 
Giresun 843 785 28 9 5 5 2 1 8 

Gumushane 79 77 2 0 0 0 0 0 0 
Ordu 1,958 1,799 75 13 7 0 0 1 63 
Rize 306 289 3 3 5 3 0 1 2 

Trabzon 1,156 1,048 35 47 1 5 0 1 19 
Bayburt 75 70 4 - - - - - 1 
DOKAP 4,622 4,255 151 74 22 16 2 5 97 
Istanbul 11,301 10,344 523 313 27 17 7 4 66 
Ankara 5,259 4,603 378 125 31 31 19 15 57 
Turkey 126,722 112,431 6,571 4,412 489 353 113 160 2,193 

Remark: The number of new building and additions to already existing buildings shows the number of construction permits issued by 
municipalities. 

Source: Building Construction Statistics 1996, SIS 
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Table 1.7 New Building and Additions by Use of Building and  

Municipality in the DOKAP Region, 1996 

(Province) 
Municipality Total Residential Commercial Industrial Medical and 

Social Cultural Religious Admini-strat
ive Other

(Ordu)          
  Ordu 898 815 11 13 1 0 0 0 58 
  Fatas 326 280 41 0 4 0 0 0 1 
  Unye 328 319 8 0 0 0 0 0 1 

(Trabzon)        
  Trabzon 621 594 20 0 1 0 0 0 6 
  Akcaabat 85 81 2 0 0 0 0 0 2 
  Vakfikebir 51 47 2 0 0 0 0 0 2 

(Giresun)        
  Giresun 305 273 23 2 3 2 0 0 2 

  Bulancak 192 181 1 5 0 0 1 0 4 
  Gorele 37 37 0 0 0 0 0 0 0 

  Sebinkarahisar 4 4 0 0 0 0 0 0 0 
(Rize)        
  Rize 95 89 1 0 2 1 0 0 2 

(Bayburt)        
  Bayburt 66 63 3 0 0 0 0 0 0 
(Artvin)        
  Artvin 28 26 1 0 1 0 0 0 0 
 Total  3,036 2,809 113 20 12 3 1 0 78 

Remark: The number of new building and additions to already existing buildings shows the number of construction permits issued by 
municipalities. 

Source: Building Construction Statistics 1996, SIS 

 

Table 1.8 Completed or Partially Completed New Building and Additions by  

Type of Investor and Province in the DOKAP Region, 1996 

Province Total Private 
Enterprises Share Construction 

Cooperatives Share State 
Enterprises Share 

Artvin 99 86 86.9% 10 10.1% 3 3.0% 
Giresun 883 864 97.8% 19 2.2% 0 0.0% 

Gumushane 216 71 32.9% 144 66.7% 1 0.5% 
Ordu 1,450 1,368 94.3% 79 5.4% 3 0.2% 
Rize 179 166 92.7% 7 3.9% 6 3.4% 

Trabzon 925 902 97.5% 18 1.9% 5 0.5% 
Bayburt 56 56 100.0% 0 0.0% 0 0.0% 
DOKAP 3,808 3,513 92.3% 277 7.3% 18 0.5% 
Istanbul 3,718 1,608 43.2% 1,834 49.3% 276 7.4% 
Ankara 5,930 4,213 71.0% 1,315 22.2% 402 6.8% 
Turkey 104,776 83,713 79.9% 19,478 18.6% 1,585 1.5% 

Source: Building Construction Statistics 1996, SIS 

 

1.5 Urban Infrastructure 

1.5.1 Introduction 

Present conditions of urban infrastructure/services, including urban transportation, 
water supply, sewerage, solid waste management, and power supply of all the 
provincial centers in the region were researched and studied by other experts. 
Transportation and power supply are explained in other parts of this volume, and 
water supply, sewerage and solid waste management are explained in Chapter 2. 
Here in this section, a summary of each service is explained from the point of 
view concerning urban system. 
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1.5.2 Urban transportation 

Main road networks in the region are relatively well developed. Provincial centers 
are connected with urban centers by the networks. Route 10 is a major road 
located along the Black Sea shore, extending from Ordu, through Giresun, 
Trabzon, Rize, and Artvin, to reach the border with Georgia. This road branches 
off at Samsun and leads to Istanbul and Ankara. Other national roads in the region 
link with inland areas to the south and lead to Eastern Anatolia, South-Eastern 
Anatolia, Mediterranean regions, and Middle East countries. 

Land transportation in the region depends mainly on the road transport including 
private cars, buses and taxis. City centers of municipalities or urban areas are 
annoyed by traffic congestion. Moreover, in the urban areas, streets are usually 
narrow and not suitable for large vehicles such as buses and trucks. Roadside in 
the centers is usually used as a parking space. A lack of public parking space is a 
serious problem for most municipalities. 

 

1.5.3 Water supply 

Urban areas are fully served by water supply. However, outside of urban areas it is 
not full serviced. The region greatly depends on groundwater as source. 

In villages, if ratio of village with adequate drinking water supply is looked at, it 
ranges from 66 to 95%. A total of 97,158 villagers are not provided water supply 
services. GDRS plans to achieve 100 percent service coverage by 2020. 

 

1.5.4 Sewerage 

There exist no sewage treating center in the region. Sewage is flown to the Black 
Sea or rivers without a special treatment. Due to discharged sewage and industrial 
wastewater, water quality of the major rivers has been deteriorated. 

Currently there are not treating centers in this region, but four treating centers are 
being projected. They are planned in Gumushane, Ordu, Rize and Trabzon. Three 
centers including Gumushane, Ordu, and Trabzon will have been operated by the 
year 2003. However, at present it is unclear when they will be operated. 

 

1.5.5 Solid waste management 

Household/street garbage is collected by truck once or twice a week in most 
municipalities. Most of collected garbage is dumped along rivers or the Black Sea 
shore without a special treatment. In the inland area, collected garbage is dumped 
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in valleys. Uncollected and illegally dumped garbage cause environmental 
degradation in the urban areas. The Black Sea and Coruh River, Harsit River, and 
other rivers are polluted by the dumped garbage. 

 

1.5.6 Electricity supply 

Nationally, Ministry of Energy and Natural Resources (MNER) administrates 
electricity supply service. Turkish Electricity Generation Transmission 
Corporation (TEAS) implements most of power generation and transmission. 
Turkish Electricity Distribution Corporation (TEDAS) undertakes power 
distribution. 

Electrification rate in the municipalities is 100%, although power supply is 
occasionally cut off in some areas in the region. On the power plants of the region, 
there exists two thermal power stations (Hopa in Artvin province and Giresun) and 
hydroelectric power stations (Murgle in Artvin province, Ikizdere in Rize province 
and Dogankent in Giresun province). Total capacity of power stations was 
approximately 147 MW in 1997. 

Per capita consumption of Artvin province was at 873 kWh (1997) and highest of 
all the DOKAP provinces. On the other hand, the per capita consumption of 
Bayburt province was lowest (277 kWh) (1997). 

In the future, 19 hydroelectric power development projects will be implemented at 
some stages along major rivers such as Coruh River, Harsit River, and Iyidere 
River with total power generation capacity of 2,839 MW. 

 

1.6 Spatial Planning in Turkey 

1.6.1 Introduction 

According to the Settlement Development Act (SDA), there are the following 
levels of settlement planning: national, regional, territorial and urban development 
plan. SDA is basically a law applying to the preparation of urban development 
plans for the settlement with a population of 10,000 or more, but it also provides 
guidelines to develop the rural area with a population of 10,000 or less. 

 

1.6.2 National development plan 

The national development plan is called the Five-year Development Plan, which is 
planned every five years and prepared by State Planning Organization (SPO). This 
plan concerns the decisions of national economic, social and cultural policies. 



DOKAP 3 - 15 Volume VI Spatial/Infrastructure Development 
Final Report  Urban system 

Currently, the Seventh Five-year Development Plan (1996-2000) is implemented. 
It proposes twenty regional projects aiming to reform basic structures of the 
country’s socio-economy. The regional development and physical planning 
emphasizes on providing adequate infrastructure investments for cities to meet the 
requirements of increasing population, to reduce interregional development 
disparities, and to ensure stability in migration tendencies. 

 

1.6.3 Regional plan 

Main objectives of a regional plan are to cope with socio-economic changes, to 
develop the settlement areas, to increase economic activities and to build major 
infrastructure facilities. According to the SDA, a regional plan is prepared by 
SPO. 

The Southeastern Anatolia Project (GAP) is the first genuine regional 
development and multi-purpose project in Turkey. Various plans/projects were 
implemented by different development stages. The Turkish Government has 
recently proposed to revise GAP project, to update social and industrial policies 
and consider women in development (WID) for the designated area. 

Another development is Zonguldak-Bartin-Karabuk Regional Development, 
which was prepared in 1994 and covers three provinces in the Western Black Sea 
Region. 

 

1.6.4 Territorial plan 

A territorial plan is prepared for sub-regions in terms of urban development, 
industrial growth, tourism potential, etc. This plan has to follow a general 
framework for any urban development plans on the basis of principles set by 
regional plan. Many territorial plans were prepared and ratified by Ministry of 
Public Works and Settlement (MPWS), especially for coastal areas and rapid 
growth industrial areas. Objectives of this plan are to control development, ensure 
an optimum distribution of land for various activities, and protect natural and 
cultural values. 

 

1.6.5 Urban development plan 

An urban development plan is defined by two consecutive stages: master plan and 
implementation plan. Municipalities have the options of preparing their plan or 
entrusting the planning to BOP. Local authority finally decides whether to ratify 
these plans. Master plans of individual local authorities within a metropolitan area 
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are ratified by metropolitan authority, while the right of ratification of 
implementation plans belongs to respective local authorities. 

Master plans contain major land use planning for the densely populated areas by 
differentiating existing/ future uses and establishing guidelines for the preparation 
of implementation plans. 

 

1.7 Sector Institutions and Management 

1.7.1 Central administration 

(1) State Planning Organization of Prime Ministry (SPO) 

SPO is a major central administrative agency and has authorities to prepare 
regional development projects and to make decisions on budgetary investment for 
national and regional development on structural and spatial basis. Duties and 
responsibilities of SPO are summarized below. 

・ To prepare development plans and annual programs on the regional 
development issues; 

・ To make and coordinate regional development projects; 
・ To identify priority development areas and their necessities and to do required 

works in order to accelerate development in the areas; 
・ To put forward views on institutional and legal arrangement regarding regional 

issues; 
・ To follow-up and coordinate any projects on Eastern and Southeastern 

Anatolia (GAP) regions; 
・ To evaluate province’s coordination-board reports; 
・ To generate policies toward solving problems of rural areas and small/medium 

scale industrial enterprises (SMEs) within the framework of enhancing local 
employment; and 

・ To do research and planning at the level of region, sub-region, city and 
sub-city. 

(2) General Directorate of Regional Development (GDRD) 

In addition to SPO, GDRD within SPO is in charge of establishing a regional 
development policy. There are Department of Priority Regions for Development 
and Department of Regional Development within this organization. 

(3) Ministry of Pubic Works and Settlement (MPWS) 

MPWS is responsible for a physical planning in the following areas. 
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1) Disaster areas, 
2) Mass housing areas, 
3) Areas declared by the Law No. 775 preventing squatter settlements, and 
4) Areas where macro scale transportation decisions are made. 

(4) Bank of Provinces (BOP: Iller Bankasi) 

Iller bankasi (Bank of Provinces, BOP) is a development and investment bank or a 
sub-organization of Ministry of Reconstruction and Resettlements. It was 
established by the Law dated 13 June 1945; No.4759 and under the name “Bank 
of Provinces” in order to carry out the construction works of urban infrastructure 
for all the municipalities in Turkey. 

There are 4,000 staff or more in BOP; 1,300 of them are engineers (Dec. 1998). 
Head office is located in Ankara and there are 18 regional offices all over Turkey. 
In DOKAP, one of the regional offices is in Trabzon, and supervises the following 
six provinces: Artvin, Giresun, Gumushane, Rize, Trabzon, and Bayburt. Ordu is 
supervised by Samsun regional office: 

The fixed assets were TL7,894 billion, a nominal capital was TL43,200 billion, 
and a paid-up capital was TL42,791 billion as of December 31, 1998. BOP 
collects its capital through the following sources. 

1) 5% of revenue of the provincial administrations and municipalities including 
their shares from the central government’s budget, 

2) 5% of the net profit of the provincial administrations, municipalities and their 
sub-organizations, arisen by incomes of the services given by these 
institutions, 

3) Payment transferred from municipal funds, other funds and shares, and 
4) 30% of net profit of BOP as Rural Administration’s equity. 

 

All the municipalities and rural administrations have equities on BOP’s capital, 
and General Assembly of BOP is constituted by representatives of these 
institutions. 

The role of BOP is to carry out the following three basic functions.  

i) A channel for the shares of municipalities from total tax incomes of central 
government budget. Central government’s tax income is allocated to the local 
governments by law. Sharing of each local government is determined by 
population of the municipality. 

ii) Town planning and engineering organization for the local governments 
needing technical support in terms of cartography, town planning, drinking 
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water supply, sewerage systems and several types of construction works. 
iii) Bank for member municipalities, carrying out their own implementations of 

construction works. It makes loans and grants. 

(5) General Directorate of Rural Services (GDRS) 

GDRS is one of the State Ministries and was founded in 1984 according to Law 
3202 through combination of three General Directorates concerning provision of 
infrastructure services for villagers. 

GDRS consists of 15 departments at headquarters in Ankara and 19 regional 
directorates, 80 provincial directorates, 11 research institutes, five machinery 
supply directorates, three project directorates, and three training centers. There are 
6,917 officials, 24,302 permanent workers, and 29,718 temporary workers. In total, 
60,937 staff members are employed as of 12 February 1999. 

GDRS is responsible for the rural infrastructures such as village road, drinking 
water supply, sanitation system, small-scale irrigation system, irrigation dam, soil 
conservation/erosion control system, drainage, soil reclamation, land leveling, 
land consolidation, soil survey, settlement services, village settlement plans, 
economical/social facilities, and research on the development of soil/water 
resources. 

(6) General Directorate of State Hydraulic Works (DSI) 

DSI was established on December 18, 1953 and is a sub-organization of Ministry 
of Energy and Natural Resource. It is empowered to plan, design, construct, and 
operate dams, hydroelectric power plants, domestic water, and irrigation schemes. 
On the relative roll of DSI in this sector DSI develops all the stages of water 
supply and water treatment plans for the settlements of 100,000 population or 
more with BOP. 

(7) Ministry of Environment (MOE) 

MOE is responsible for coordinating all the government activities on solid waste 
management and for administering to control hazardous wastes and chemicals. It 
is also responsible for administering Environmental Pollution Control Fund, 
extending credits for investments in the environmental improvements. The fund is 
financed via a range of sources including allocations made from MOE’s general 
budget, income from fines imposed for breaches of environmental laws and at 
least 10% of the ‘Cleansing Tax’, or collection fee charged to residents by 
municipalities. 
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1.7.2 Local administration 

There are three levels in the local administration, namely provincial 
administration, municipality, and village. 

(1) Provincial administration 

Provincial administrations are appointed bodies of the central government, headed 
by governor. The governor is responsible for preparing the urban development 
plans for areas outside the municipal boundary within the province. 

(2) Municipality 

Municipality is an elected local body. Provincial center as well as each settlement 
unit of more than 2,000 population is called a municipality. There is at least one 
municipality in each sub-province. Municipality is gaining greater importance 
with regard to its urban development. The main legislation giving responsibilities 
to municipalities is Act of Municipalities enacted in 1930 (Law No. 1580). Any 
municipalities have the responsibilities of following services regarding urban 
planning and development. 

1) Urban planning/implementation, mapping, regulating construction and issue of 
building permits, 

2) Land development and development of new settlement areas, 
3) Urban renewal, 
4) Construction/maintenance of urban road, public squares and bridges, 
5) Organization/management of urban transportation system, 
6) Construction/maintenance of parks and green areas, 
7) Provision of water, sewage and public utilities gas services, 
8) Garbage collection, disposal, and cleaning of public spaces, and 
9) Planning and construction of housing. 

 

The number of municipalities in Turkey tends to increase in parallel with the 
increase of population. It had increased from 421 in 1923 to 3,215 in 1998. In 
1984, a unit of metropolitan municipality was formed and defined as a city 
consisting of more than one district municipality within their boundaries by Act of 
Metropolitan Municipality (No. 3030). Therefore, municipal responsibilities and 
the acting areas are divided in a metropolitan municipality and the district 
municipalities. Responsibilities of metropolitan municipality regarding urban 
planning and development are as follows: 
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1) To draw up city master plans, approve application of master plan drawn up by 
district municipalities and supervise implementation of the plans; 

2) To provide and operate the major infrastructures such as water, sewerage, 
waste water treatment system, solid waste disposal site, gas and central heating 
systems; and 

3) Construction and maintenance of main roads, bridges, squares and etc. 
 

In 1984, a unit of metropolitan municipality was established in Istanbul, Ankara 
and Izmir. At present the number of metropolitan municipality is 15. There exists 
no metropolitan municipality in the DOKAP region. Samsun is the closest 
metropolitan municipality to the region. 

(3) Villages 

Villages are the traditional settlement forms in Turkey. Settlement unit of 
population of 2,000 or less is called village. Its administration’s budgets are 
relatively small compared to municipality’s ones. Source of the budgets usually 
depends on provincial and central government. By the end of 1998, 35,530 
villages have been established. 
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CHAPTER 2  PRESENT CONDITIONS OF WATER SUPPLY, SEWERAGE AND  
     SOLID WASTE MANAGEMENT 

2.1 Introduction 

Any water supply and sewerage are developed by either one of two organizations: 
BOP or GDRS. BOP plans/constructs water and sewerage facilities such as pipe 
networks and treating plants for municipalities. GDRS plans/constructs them for 
villagers. 

With regard to solid waste management there are a number of institutions 
involved in solid waste management, but at the national level MOE mainly relates 
to solid waste management, and at the local level, each municipal government 
performs the management. 

In this chapter the present conditions concerning water supply, sewerage, and 
solid waste management are examined. How these services are managed and the 
present and ongoing/future projects of developing or managing organizations are 
looked at carefully. 

 

2.2 Water Supply 

2.2.1 Development and management 

(1) Municipal water supply 

Water supply facilities in the municipalities are developed by BOP. At present, not 
all the municipalities in the region have network systems of water supply service, 
although BOP is gradually developing the service. BOP takes a few years/a few 
decades or even longer to complete the service for a municipality. The 
construction term is usually divided into two or three. 

BOP takes water from groundwater or surface water sources. When surface water 
source is used, it is treated before being pumped out into each household. In some 
municipalities of Trabzon, water is provided from a large treating plant. BOP does 
not construct a large-scale structure such as a dam in order to secure water source. 
Dam is constructed by DSI. If a dam is needed for the purpose of providing water, 
BOP collaborates with DSI to carry out its own projects. In this case the role of 
BOP is to plan and construct a water network from the dam to each household. 
DSI, in passing, has constructed dams in thirteen areas1. There are no dams 
constructed for the purpose of obtaining drinking water in the DOKAP region at 

                                                
1 Ankara, Antalya, Bursa, Diyarbakir, Elazig, Gaziantep, Istanbul, Izmir, Konya, Mersin, Tarsus, Samsun, and Sanliurfa 
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present. However, a dam is being constructed by DSI in a part of Trabzon 
Province. This is constructed for Trabzon Merkez District (TMD) and its suburban 
areas to provide drinking water. 

Completed works and developing projects by BOP in the region are shown in the 
tables of Appendix 4. As shown in Table 2.2, BOP’s construction or financing 
term ranges from 1 through 20 years, and the source of budgets consists of three 
types of official investments, which are domestic resources, municipality 
contribution and foreign credits. As seen from this table, domestic resource 
accounts for 85 to 90% of total official investment, and the rest is accounted for 
by municipality contribution. Any foreign credits have not been invested. 

(2) Village water supply 

In villages, GDRS plans and constructs water supply systems of drinking water 
for villagers. Moreover it manages supply service for them unlike BOP. 

Water is usually taken from surface water sources and underground sources. 
GDRS may construct dams in order to secure water source. The scale of a dam is 
not larger than DSI’s scale, and it is usually constructed for irrigation. GDRS has 
not constructed dams for the purpose of supplying drinking water so far. 

Table 2.3 shows the ratio of village (settlements and sub-settlements) with 
adequate drinking water supply within a province. The ratio of villages in all the 
provinces and a national average are arranged in the order. The seven provinces in 
DOKAP region and a national average are marked with dots. The national average 
ratio of adequate drinking water supply was 81% what ranked 49th. Four 
provinces: Rize, Giresun, Ordu, and Artvin were below the national average. 
Artvin ranked the lowest of the seven provinces and 72nd of all the 80 provinces. 

As seen from this table, 5% of villagers in Bayburt can not get adequate drinking 
water. If other provinces are looked at, 12% of villagers in Trabzon, 16% in 
Gumushane, 24% in Rize, 25% in Giresun, 32% in Ordu and 34% in Artvin can 
not get adequate drinking water. 

GDRS provides water to villagers by establishing a source in each village or a 
group of some villages. The amount of water of DOKAP villages, where water 
supplies are serviced ranges 60 ~ 150 lit. /day/person. 
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Table 2.3 Ratio of Village (settlements and sub-settlements) with Adequate Drinking Water Supply 

  Total Number of Settlements and Sub- Total Number of Settlements and Sub-settlements with 
  Settlements and Population  Adequate Drinking Water Supply and  Population  
 Provinces  Number of  Number of Population Number of  Ratio Number of Ratio Population Ratio 
  Settlements Sub-settlements  Settlements (%) Sub-settlements (%)  (%) 

1 Kirklareli 180 2 114,152 180 100 2 100 114,152 100
2 Yalova 25 5 12,252 25 100 5 100 12,252 100
3 Nevsehir 139 8 81,510 137 99 8 100 80,886 99
4 Kayseri 438 99 200,089 430 98 95 96 198,291 99
5 Nigde 120 14 89,626 116 97 14 100 88,143 98
6 Ankara 820 205 261,852 797 97 182 89 256,992 98
7 Isparta 172 127 97,338 170 99 94 74 95,516 98
8 Kirsehir 237 41 89,231 228 96 39 95 86,838 97
9 Bursa 682 85 333,378 660 97 75 88 323,811 97
10 Tekirdag 259 3 141,575 250 97 2 67 137,048 97
11 Kocaeli 233 332 102,050 225 97 307 92 98,480 97
12 Kutahya 581 106 237,212 551 95 52 49 227,903 96
13 Burdur 189 100 96,269 182 96 61 61 92,403 96
14 Balikesir 876 227 384,645 850 97 147 65 368,802 96
15 Bayburt 171 56 54,978 164 96 49 88 52,434 95
16 Gaziantep 458 166 194,905 435 95 145 87 185,837 95
17 Tokat 636 342 289,496 613 96 280 82 275,547 95
18 Istanbul 118 37 68,611 114 97 34 92 65,071 95
19 Yozgat 603 31 280,924 559 93 28 90 264,658 94
20 Corum 741 386 314,702 698 94 285 74 295,923 94
21 Bolu 811 963 305,702 763 94 874 91 286,783 94
22 Bilecik 234 38 64,320 216 92 34 89 60,185 94
23 Amasya 349 222 149,963 327 94 141 64 140,197 93
24 Afyon 410 138 208,019 370 90 68 49 191,978 92
25 Canakkale 566 86 208,309 493 87 69 80 191,418 92
26 Eskisehir 385 68 125,225 353 92 50 74 113,506 91
27 Izmir 599 434 333,934 542 90 244 56 300,822 90
28 Sivas 1,250 701 321,310 1,099 88 372 53 288,973 90
29 Erzincan 545 244 104,704 470 86 146 60 93,348 89
30 Hatay 355 317 295,834 309 87 226 71 263,286 89
31 Aksaray 155 38 93,408 135 87 19 50 83,029 89
32 Hakkari 120 453 87,340 113 94 423 93 77,471 89
33 Sakarya 499 234 254,581 446 89 204 87 225,625 89
34 Sinop 464 1,446 175,623 419 90 1,191 82 154,388 88
35 Aydin 484 333 289,177 407 84 191 57 253,771 88
36 Trabzon 495 3,492 312,939 471 95 2,492 71 274,121 88
37 Adana 522 519 287,894 458 88 279 54 250,382 87
38 Erzurum 1,035 486 405,136 893 86 301 62 345,992 85
39 Manisa 763 567 360,967 658 86 170 30 307,726 85
40 Konya 628 191 338,104 510 81 113 59 286,622 85
41 Gumushane 330 476 93,675 284 86 200 42 78,927 84
42 Usak 248 265 113,751 202 81 146 55 95,089 84
43 Karaman 158 42 79,824 127 80 22 52 66,182 83
44 Osamaniye 164 336 126,830 146 89 200 60 104,904 83
45 Kirikkale 174 19 58,905 141 81 9 47 48,611 83
46 Ardahan 239 45 124,490 198 83 9 20 102,285 82
47 Edirne 251 0 159,402 202 80 - - 130,491 82
48 Mardin 547 295 246,385 422 77 171 58 199,848 81
49 Turkey 34,962 41,495 16,253,657 28,976 83 24,837 60 13,134,494 81
50 Mus 363 202 221,910 315 87 117 58 178,603 80
51 K.maras 480 836 313,368 386 80 628 75 250,055 80
52 Sanliurfa 1,037 1,608 424,206 859 83 802 50 335,665 79
53 Antalya 534 1,344 293,346 434 81 681 51 230,237 78
54 Elazig 547 663 179,976 410 75 466 70 140,496 78
55 Siirt 275 226 120,509 208 76 114 50 93,274 77
56 Mugla 382 480 240,277 292 76 252 53 183,783 76
57 Rize 348 1,474 186,398 253 73 951 65 141,939 76
58 Giresun 557 2,051 256,247 462 83 1,179 57 191,877 75
59 Van 574 451 360,170 430 75 237 53 269,232 75
60 Bitlis 334 295 165,850 264 79 185 63 123,637 75
61 Adiyaman 395 578 250,622 309 78 277 48 185,520 74
62 Cankiri 370 192 108,526 297 80 141 73 79,569 73
63 Bingol 318 770 151,939 249 78 343 45 110,797 73
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  Total Number of Settlements and Sub- Total Number of Settlements and Sub-settlements with 
  Settlements and Population  Adequate Drinking Water Supply and  Population  
 Provinces  Number of  Number of Population Number of Ratio Number of Ratio Population Ratio 
  Settlements Sub-settlements  Settlements (%) Sub-settlements (%)  (%) 

64 Kars 383 72 220,452 284 74 20 28 160,472 73
65 karabuk 271 606 83,223 212 78 423 70 60,346 73
66 Malatya 501 1,153 203,467 356 71 800 69 144,329 71
67 Kastamon 1,073 2,560 272,606 790 74 1,417 55 188,495 69
68 Ordu 505 2,290 313,974 408 81 1,534 67 214,821 68
69 Icel 486 554 229,329 317 65 286 52 154,102 67
70 Tunceli 368 854 79,969 268 73 493 58 53,665 67
71 Kilis 138 61 40,972 93 67 34 56 27,396 67
72 Artvin 308 1,722 134,266 221 72 995 58 89,279 66
73 Denizli 369 293 194,670 245 66 100 34 128,599 66
74 Samusun 925 1,920 541,748 675 73 1,039 54 340,410 63
75 Bartin 252 539 141,266 155 62 317 59 86,855 61
76 Sirnak 235 264 118,142 134 57 88 33 71,995 61
77 Agri 570 359 276,398 329 58 139 39 156,919 57
78 Batman 250 304 142,453 146 58 75 25 79,562 56
79 Igdir 158 56 82,137 89 56 16 29 40,897 50
80 Diyarbakir 820 1,155 457,824 429 52 275 24 216,828 47
81 Zonguldak 378 743 276,871 99 26 145 20 67,893 25
Source: SPO: Various Indicators Related to Provinces and Regions February 1999:100-1 

 

The present conditions of each province are shown in Table 2.7 (Appendix 5). As 
seen from this table 97,158 villagers of 2,594 units (settlements and 
sub-settlements) are not provided with water supply service. 

Detailed information concerning GDRS’s completed works and developing/future 
projects in the region are shown and explained in Appendix 5. 

 

2.3 Sewerage 

2.3.1 Development and management 

(1) Municipality 

BOP plans and constructs sewerage network systems, sewerage treating plants and 
discharge systems in settlement areas of municipalities as well as water supply 
service. Pipe size of network ranges from 200 mm to 3,600 mm in accordance 
with town plans of urban areas. Treating systems range from the simple 
stabilization ponds to the highly technological activated sludge system. However, 
there are no treating centers in the DOKAP region at present. 

BOP develops sewerage systems for municipalities from its budgets by 
constructing or financing as well as water supply. The source of budgets as well as 
the case of water supply also consists of three types of official investments, one of 
which is domestic resource. It accounts for 85 to 90% of total official investment, 
and the rest is accounted for by municipality contribution. No foreign credits have 
been invested (Appendix 6, Table 2.10). 
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(2) Village 

Villages are behind municipalities in developing sewerage, although the 
conditions of sewerage in the DOKAP region are gradually improving and sewage 
network systems in villages are gradually expanding. It is not clear when the 
systems will be achieved to all the households due to financial difficulties. 
Although GDRS has a future plan to construct sewerage as shown in Table 2.12 
(Appendix 7), it is unclear whether it is actually constructed, as the project cost is 
covered by subsidies (mainly from a provincial government). More of the sewage 
disposal systems have treating functions. Sewage flows into rivers or the Black 
Sea as in the case of municipalities without a special treatment. 

As in the case of water supply, GDRS plans, constructs and manage sewerage 
network systems, or constructs a septic tank for each household in villages. 

GDRS does not secure sufficient budgets to construct sewerage by itself. It 
depends on the budget basing on the subsidies from provincial government. The 
development cost per unit is TL200 million. To make up with the lack of budget, 
GDRS encourages villagers to participate in sewerage construction2. 

 

2.4 BOP’s Development Process for Water Supply and Sewerage 

2.4.1 Development process of water supply and sewerage  

When BOP is entrusted a project by a municipality, it caries out a feasibility study 
to evaluate and appraise the needed project. The project has to be admitted to be 
eligible (i.e. technically justified, financially and economically feasible) and to be 
conformed to state’s investment policy. State authorities (such as SPO and 
Ministry of Treasury) make necessary arrangements. 

A typical infrastructure investment is carried out in two stages. First stage covers 
engineering studies and second stage covers implementation. Both stages are 
carried out by open competitive bidding. Related project group of general 
management in BOP prepares for bidding documents and bidders are invited to 
offer their best price in accordance with their bidding documents. Evaluations of 
the bids and contract assignment are implemented by the project group of BOP. 
The project group is set up in Ankara headquarter and carries out supervision 
services for the engineering contract. The contract is completed if the documents 
prepared by the contractor are approved. BOP has 18 regional offices and four 

                                                
2 In villages habitually residents participate in infrastructure development. Usually villagers participate in constructing 
mosques and sewerage. GDRS supervise the construction. 
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liaison offices located all over the country. Its nearest regional office performs 
supervision services for the construction contract. 

After completion of the facilities, a commissioning committee consisting of 
representatives of general management and BOP’s regional office, municipality 
and Ministry of Health are assembled. This committee checks the plant for any 
defects and tests it. After the committee’s check, the plant is delivered to the 
municipality. The municipality performs operation and maintenance for the 
residents. They are charged rates for water supply and sewerage service by their 
municipal government. 

 

2.5 GDRS’s Development Process of Water Supply and Sewerage 

2.5.1 Development process 

In the development process of GDRS there are three stages: project initiation, 
construction, and management. Initiation and construction stages are same as seen 
in the BOP’s process (Figure 2.1). In construction stage, GDRS scarcely even 
carry out an open competitive bidding to contractors, but encourage villagers to 
participate in construction. In the third stage, management, unlike BOP, GDRS 
manages water and sewerage service for the villagers. It does not charge to 
villagers for its service. 
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Figure 2.1 Typical Project Implementation Cycle 
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2.6 Service Rate (BOP) 

2.6.1 Water rate (BOP) 

While villagers are not charged for water, residents in municipalities are charged 
for the services. BOP defines water rate per 1 m3. Its calculation formula is as 
follows. Managing municipalities charge their residents a water rate by using this 
formula. 

Water rate / m3
  =                 A                    

      86,400(s)×365(D)×0.7×Q(m3/S) 
       = 0.0000000453×A/Q 
       = --------- TL/ m3 

A: Investment and operation cost 
86,400: 60 seconds×60 minutes×24(hours) 
0.7: Loss rate 
Q: Amount of water flowing for a second 
TL: Turkish Lira 
Source: BOP 

 

2.6.2 Sewerage rate (BOP) 

Sewerage rate is based on the formula of water rate. It is 1.5~3.0 times as high as 
the water rate. 

 
Sewerage rate / m3 = C×                 A                    
       86,400(s)×365(D)×0.7×Q(m3/S) 

 
= C×0.0000000453×A/Q 
= C×--------- TL/ m3 
C: coefficient; 1.5~3.0 
This coefficient depends on the characteristics of servicing 
area. 
Source: BOP 

 



DOKAP 3 - 29 Volume VI Spatial/Infrastructure Development 
Final Report  Urban system 

2.7 Present Conditions of Water Supply and Sewerage Service in Merkez 
Districts (Provincial Centers) 

2.7.1 Water supply 

(1) Sources and amount 

Drinking water is taken from either rivers or groundwater through wells. At 
present there are no dams for drinking water in the DOKAP region. Amount of 
water used in each Merkez is 0.0029~0.0058 lit. /sec. /person (Table 2.13). 

Table 2.13 Amount of Water in Merkez District 

Name of 
Merkez 
district 

Population 
(Approximately) 

Total amount 
of water 

(lit./second) 

Amount of 
water per person 

(lit./second/person) 
Sources 

Artvin 35,000 150 0.0043 
Drinking water is usually taken from rivers from top 
parts of mountains. 
Some of water is taken from wells. 

Giresun 75,000 220 0.0029 Drinking water is taken from ground water through ten 
wells, each of which is 40 m long. 

Gumushane 23,000 100 0.0043 Drinking water is taken from ground water through two 
wells. 

Ordu 116,000 500 0.0043 Drinking water is taken from ground 
water through some wells. 

Rize 74,000 - - Drinking water is usually taken from rivers. Some of 
water is taken from wells. 

Trabzon 180,000 1,042 0.0058 
Drinking water is usually taken from 
River Galyon and treated at a large  
center. 

Bayburt 37,000 200 0.0054 Drinking water is taken from a river, 
3 km far from city center. 

Source: Interviews (see References) 

 

(2) Treatment system 

In the Merkez districts except Trabzon there are some reservoirs around the 
sources. The capacity of them ranges 80 ~ 1,000 tons. Chlorine is used for making 
water before being pumped out into each household. 

In Trabzon Merkez District (TMD), with a population of approximately 180,000, 
there is a treatment center introducing more advanced system unlike other districts. 
Amount of 90,000 tons per day is treated at this center. This center was planned 
and constructed by a British company and began operation in 1992. Water is taken 
from River Galyon in Macika District. Amount treated at this center will be 
expanded in the future. 

This center is providing water for the residents living in TMD but is not providing 
for residents in the neighboring villages. The villagers are provided water from 
other source by GDRS. Water for the villagers is stored in the resting tank at the 
top part of a mountain in Macika District, located at the level of 1,510m. 
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A dam is being constructed for the purpose of supplying more drinking water and 
developing electricity for the residents in TMD and its suburban area by DSI. This 
construction started in the end of 1998 and will be completed at the end of 2003. 

 

2.7.2 Sewerage service 

(1) Treatment system 

In all the Merkez districts sewerage services are provided for almost all 
households. However, there are no treatment centers removing sludge 
appropriately. In the coastal zone like Giresun, Ordu, Rize and Trabzon facing on 
Black Sea, sewage flows into the Black Sea without chemical treatment. Some 
pipes are installed in the sea and terminated approximately 1,000 m from the 
seashore and at the depth of approximately 30m from the sea surface, and sewage 
is flowed into the Black Sea (Figure 2.2). In the inland districts like Artvin, 
Gumushane and Bayburt, sewage pipes are terminated in the rivers, connecting 
with Black Sea. Thus, all sewage in the region terminates at Black Sea. 

 
                           Approx.1,000m 
Sea shore   Surface of Black Sea 
 
Sewage          Approx. 
influent          30m 

         Sewage 

Sewage pipe     effluent 

Figure 2.2 Sewage Termination System in the Coastal Zone 

 

2.7.3 Future projects 

Currently there are no treatment centers in the region, but four treatment centers 
are being projected. They are planned in Gumushane, Ordu, Rize, and Trabzon. 
Each servicing area is limited in the Merkez districts and its suburban area. Three 
centers including Gumushane, Ordu and Trabzon will have been operated by the 
year 2003. However, it is unclear when to be operated at present. In Rize, its 
municipal government planned in 1994, but its operation year is unclear due to its 
financial difficulties. 
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2.8 Solid Waste Management 

2.8.1 Introduction 

In Turkey, solid waste issue is one of the most important social issues not only for 
major municipalities with large population but also small municipalities and 
villages. MOE established Solid Waste Regulations (SWR) explaining appropriate 
methods of solid waste disposal to managing organizations for the purpose of 
solving the issues. 

 

2.8.2 National level management 

MOE encourages segregating solid waste and collecting recyclable materials. This 
can be also explained by SWR (Subsection 2.8.3). However, according to SIS 
(1994:367-70) the number of municipalities taking measures to comply with the 
decrees of this regulation in 1991 was only 34 out of 2,0333. According to Table 
2.15, 11 municipalities applied disinfectant to garbage, nine collected clinical 
solid waste separately, and three conducted an engineering study related to dump 
areas in Turkey. Only one municipality collects recyclable materials separately of 
all 2,033 municipalities. In the seven provinces of DOKAP, the SWR was not 
complied with in any districts except two municipalities in Rize. One of them 
collects clinical solid wastes and another applies disinfectant to garbage. SIS 
(1994: XIX) reported that municipal governments were not able to comply with 
the regulations because of financial difficulties, insufficient vehicles, and 
insufficient staff. 

MOE plans to encourage municipalities to form a union by uniting two or more 
municipalities and to perform solid waste management as effective as possible. It 
also promotes landfill as a final disposal method and does not promote 
construction of an incineration plants, except a feasible study that has already 
been completed4. MOE considers incineration as undesirable method for solid 
waste disposal due to its huge construction cost, lack of technical staff, and doubts 
about offensive gases, especially dioxin from stack emissions. 

 

2.8.3 Management at local level 

In municipalities each municipal government performs solid waste management, 
or some municipalities form a union and manage for residents living in the union. 

                                                
3 2,033 is the total number of municipalities existed in 1991. 
4 There are some incineration projects all over Turkey and are two projects in DOKAP region. However, they have not 
been constructed due to insufficient finances and opposition movement of residents. 
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Managing organizations usually charge fees for the services of collecting, 
transporting, and disposing of solid waste generated from industrial and 
commercial establishments, residents, and official establishments. They can define 
the charge for solid waste collection by themselves. The private sector also 
participate in solid waste management. They usually collect recyclable materials 
such as cans, glass, and paper products and sell them to recycling centers. 

At the village level, generally its administration does not perform solid waste 
management by itself and entrusts it to its neighboring municipality for garbage 
collection. 

 

2.8.4 Solid Waste Regulations (SWR) 

The Solid Waste Regulations (SWR) were established in 1991 by MOE, and each 
municipality has to follow the SWR to dispose of solid waste. The SWR were 
established for the purpose of explaining appropriate methods of solid waste 
disposal to managing organizations. They are actually regulations, but not ones 
constraining management methods to municipalities. It would be better to say 
guidelines for disposing of solid waste. The SWR, if they are well followed, may 
function well, especially for the major municipalities. In actual fact, however, they 
do not or can not follow the SWR completely. To follow the SWR, encouraging 
the managing organizations to segregate solid waste and do recycling, they need 
enough finances, sufficient vehicles, and technical staff. 

With reference to disposal of hazardous waste consisting of explosive, oxidizing, 
toxic materials, and so on, MOE strongly constrains their disposal methods by the 
SWR. 

 

2.8.5 Amount of solid wastes 

Table 2.14 shows average amount of solid waste in 1991, collected on any day, 
and its removal methods. As shown, 0.24 ~ 0.42 kg of solid waste is generated per 
person and per day in DOKAP provinces. This amount is smaller than the national 
average amount, only 20 ~ 40% as much. One explanation for its smaller amount 
may be that this region is less industrialized and urbanized than other regions in 
Turkey. 

 

2.8.6 Removal methods 

Table 2.14 also shows removal method of solid wastes. From this table, solid 
wastes of the seven provinces are disposed at dumping site, Black Sea, river and 
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compost plant. Some are burned in an open area, buried in the ground and filled 
on the ground. Most solid wastes are disposed of at dumping site. If Artvin is 
looked at, 15.5 of 75.2 tons is disposed of at dumping site. If other provinces are 
looked at, 54.5 of 175.6 tons in Giresun, 263.9 of 319.4 tons in Ordu, 53.0 of 86.2 
tons in Rize, and 24.0 of 26.1 tons in Bayburt are disposed of at dumping site. 

There is not an incineration plant in Turkey at present. Some municipalities or 
unions have carried out their feasibility studies to construct incineration plants5. 
They entrusted to the consultants of World Bank (WB) and some foreign countries, 
and the detailed engineering documents for the plants have been completed. 
However, no plants have been constructed yet due to lack of financial resources 
and technical operating staff, environmental issues, and opposition movements of 
residents6,7. 

                                                
5 Giresun, Izmit Greater Municipality, Ordu, Samusun, Sinop, Trabzon/Rize and Zonguldag 
6 Municipalities or unions, which plan their incineration plants, are seeking BOP’s financial resources and foreign 
credits. 
7 Izmit Greater Municipality’s plant, which is for clinical solid waste, has not been admitted construction for these three 
years. MOE has not admitted for these three years since there is a doubt about its overemission of dioxin from the stack. 



DOKAP 3 - 34 Volume VI Spatial/Infrastructure Development 
Final Report  Urban system 

Table 2.14 Municipalities by Removal Method and Amount of Garbage, 1991 

  Turkey Artvin Giresun Gumushane Ordu Rize Trabzon Bayburt
The number of  No. of muni. 1,974 11 19 9 41 17 37 6 
municipalities          
where garbage  Amount(ton/day) 61,136.50 75.20 175.60 71.50 319.40 86.20 334.20 26.10 

is collected         
Amount(ton/day) Population (1990) 56,473,035 212,833 499,087 169,375 830,105 348,776 795,849 107,330 

/person kg/day/person 1.08 0.35 0.35 0.42 0.38 0.25 0.42 0.24 
Metropolotan No. of muni. 49       

municipality dump Amount(ton/day) 18349.00       
Municipality  No. of muni. 1,334 2 7  24 6 9 4 

dump Amount(ton/day) 29,513.20 15.50 49.50  255.40 47.50 264.00 24.00 
Other No. of muni. 64  1  3 2   

Municipality dump Amount(ton/day) 1,006.10  5.00  8.50 5.50   
Regular No. of muni.        
strage Amount(ton/day)        

Burning No. of muni. 159 5 1 1 2 7  
in an open area Amount(ton/day) 1,061.10 26.00 27.00 10.00 0.40 3.00  

Incineration No. of muni.        
plant Amount(ton/day)        
Sea No. of muni. 6    2 4  

disposal Amount(ton/day) 36.10    7.50 28.60  
Lake No. of muni. 2       

disposal Amount(ton/day) 1.40       
River No. of muni. 300 4 4 4 9 4 16 1 

disposal Amount(ton/day) 9,035.80 15.70 4.60 12.50 33.00 1.80 31.60 2.00 
Compost No. of muni. 6  1      

plant Amount(ton/day) 1,045.00  75.00      
Burial No. of muni. 34 1 5  2    

 Amount(ton/day) 162.10 3.00 17.50  5.00    
Land No. of muni. 132 1 2 5 3 3 5 1 
fill Amount(ton/day) 699.00 15.00 24.00 32.00 6.50 23.50 7.00 0.10 

Public and No. of muni. 3       
private dumps Amount(ton/day) 41.00       

Dumped to No. of muni. 7       
Agricultural field Amount(ton/day) 20.50       

Burning at No. of muni. 25   1    
municipality         
open dumps Amount(ton/day) 166.20   1.00    

Source: SIS(1994:188-95) 

*http://www.die.gov.tr/ENGLISH/ISTATIS/ESG/f.htm 
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Table 2.15  DOKAP Municipalities by Application of Solid Waste Regulations and Measures 

Taken to Enforce Regulations, 1991 (1/2) 
Municipalities 

which apply solid 
waste regulations  

Total 
number 

of 
munici- 
palities Number %

Clinical solid
wastes are 
collected in 
a container 

Applying
disinfectant
to garbage 

Engineering
study 

related to 
dump area 

Recyclable 
materials 

are collected
separately 

Garbage 
collected and
dumped from 
certain places 

Garbage 
collected 
in special 

bags 

Providing 
garbage can to 
establishments 

and houses 

Regular
storage
of exca- 
vations

Project study
related to 

the removal 
of garbage 

Turkey 2,033 34 1.67 9 11 3 1 4 6 5 1 3 
Adana 38 2 5.26 1 1 1 1  
Adiyaman 17       
Afyon 69 1 1.45     
Agri 8       
Amasya 24       
Ankara 46 2 4.35 1 1   
Antalya 46 1 2.17  1   
Artvin 11       
Aydin 44 1 2.27 1    
Balikesir 42       
Bilecik 12       
Bingol 9 1 11.11  1 1    
Bitlis 10       
Bolu 19       
Burdur 22       
Bursa 42 1 2.38  1 1 1  
Canakkal 25 1 4.00  1    
Cankiri 20       
Corum 21       
Denizli 64 1 1.56  1    
Diyarbakir 14       
Edirne 19       
Elazig 18       
Erzincan 15       
Erzurum 31       
Eskisehir 21       
Gaziantep 22       
Giresun 19       
Gumushane 9       
Hakkari 5       
Hatay 32       
Isparta 43       
Icel 41 2 4.88  1  1  
Istanbul 43 2 4.65 1 2 1  1 
Izmir 64 5 7.81  3   1 
Kars 24       
Kastamon 19       
Kayseri 49 1 2.04    1 
Kirklareli 22 1 4.55 1    
Kirsehir 25       
Kocaeli 32 1 3.13 1    
Konya 122 3 2.46  1 1  2 1  
Kutahya 32       

Source:SIS(1994):367-70 
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Table 2.15  DOKAP Municipalities by Application of Solid Waste Regulations and Measures 

Taken to Enforce Regulations, 1991 (2/2) 
Municipalities

which apply solid 
waste regulations  

Total 
number 

of 
munici- 
palities Number % 

Clinical 
solid 

wastes are
collected in 
a container 

Applying
disinfectant
to garbage 

Engineering
study 

related to
dump area 

Recyclable 
materials 

are collected 
separately 

Garbage 
collected and
dumped from 
certain places 

Garbage 
collected 
in special

bags 

Providing 
garbage can to 
establishments

and houses 

Regular 
storage 
of exca- 
vations 

Project study
related to 

the removal 
of garbage 

Malatya 36      
Manisa 62      
K.maras 35      
Mardin 12      
Mugla 35 3 8.57 1 1 1 1   
Mus 16      
Nevsehir 38      
Nigde 35      
Ordu 43      
Rize 17 2 11.76 1 1    
Sakarya 25      
Samusun 29 1 3.45  1    
Siirt 8      
Sinop 11      
Sivas 27      
Tekirdag 23      
Tokat 38 1 2.63 1    
Trabzon 41      
Tunceli 10      
Sanliurfa 15      
Usak 14      
Van 14      
Yozgat 34      
Zonguldak 21 1 4.76   1   
Aksaray 26      
Bayburt 6      
Karaman 15      
Kirikkale 19      
Batman 6      
Sirnak 6      
Bartin 6      

Source:SIS(1994):367-70 
 

2.8.6 Problems of dumping sites 

Table 2.16 focuses attention on the environmental problems caused by disposal at 
dumping sites. Odor and fries are main problems. The most likely explanation is 
that most of solid wastes are deposited without appropriate treatment. In other 
words they are not segregated and disinfected. Unsightly environment is one of 
the serious problems. 
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Table 2.16 Municipalities by Dump Site Problems 

  Turkey Artvin Giresun Gumushane Ordu Rize Trabzon Bayburt 
     (No data)  (No data)   

Municipalities  No. of muni. 1,471 2 8  28  9 4
that use dump     
Municipalities  No. of muni. 323 1  1  1

without problems percent 21.96 50.00  3.57  25.00
Municipalities No. of muni. 1,148 1 8  27  9 3
with problems percent 78.04 50.00 100.0  96.43  100.0 75.00

The problems caused     
Water pollution  121 1  2  5

Odor  839 7  27  6 2
Flies  872 7  25  5 1
Fire  121   

Explosion  22   
Animal without  387 1 2   4

a protector     
Used as   104  2  2

a meadow     
Unsightly  587 1 6  9  3 2

the environment     
Soil pollution  1   

Source: SIS (1994:211-225; summarized) 

 

2.9 Present Conditions of Solid Waste Management in the Merkez Districts 
(Provincial Centers) 

2.9.1 Management 

All districts collect solid wastes by garbage cans located along the streets. All 
sorts of solid wastes are collected in these cans without segregation. They charge a 
fee for the services of collecting, transporting, and disposing of solid waste from 
industrial and commercial establishments, tourist places, residences, official 
establishments. The fee is taken separately for each solid waste service. Each 
household pays TL1.8 ~ 3.0 million per year (Table 2.17). 

A private company participates in the management in TMD. It collects recyclable 
materials such as cans, glass, and paper products and sells them to recycling 
centers. Cans and glass products are carried to a recycling center in Iznik of Bursa 
Province and paper products are carried to a paper factory in Giresun. This 
company pays TL one billion/year for the collection to TMD. There are no local 
administrations performing recycling management by itself in the DOKAP region. 
There are also no staff with a special knowledge about solid waste disposal in the 
local governments. 

The amount of solid wastes is increasing in the Merkez districts and they are 
trying to find new sites to dump solid wastes. Amounts of solid wastes collected 
per day are shown in Table 2.17. The amounts shown in this table are as of May 
1999. 
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Table 2.17 Amount of Solid Wastes and Charge 
District Population Amount Amount per person Fee 

(Merkez) (Approx.) (Ton/day) (kg/day/person) (TL/year,1999) 
Artvin 35,000 40~60 1.14~1.71 3,000,000

Giresun 75,000 100 1.33 3,000,000
Gumushane 23,000 60~70 2.61~3.0 2,000,000

Ordu 116,000 100 0.86 3,000,000
Rize 35,000 50~70 1.43~2.0 3,000,000

Trabzon 180,000 200 1.11 2,900,000
Bayburt 38,000 80 2.11 1,800,000

Source: Interviews (see References) 

 

2.9.2 Final disposal sites 

All districts dispose of solid waste mainly by transporting it to some places on the 
land, river, and/or seashore. The gathered solid wastes are disposed of without 
being burned and disinfected. There are no incineration or other plants introducing 
technological plants. In Giresun, Ordu, Rize, and Trabzon along the coast of the 
Black Sea, some wastes are transported to the sea and dumped on the coast. The 
wastes are usually dragged by the sea waves and contaminate the sea water and 
bottom (Table 2.18). 

Table 2.18 Main Disposal Site of Each Merkez District 

Name of Dumping sites River  Sea Land 
Merkez on the land disposal disposal fill 
Artvin  !!!!   

Giresun   !!!!  
Gimushane !!!!    

Ordu   !!!!  
Rize   !!!!  

Trabzon   !!!! !!!! 
Bayburt !!!!    

Source: Interviews (see References) 

 

2.9.3 Incineration plant projects 

There are no incineration plants as mentioned before. However two incineration 
plants are planned in Giresun and Trabzon/Rize. Outlines are as follows. The plant 
in Trabzon/Rize is urgently needed and is given priority for construction by MOE. 

(1) Giresun 

The local government entrusted the plant to German and Finnish companies. They 
carried out a feasibility study for this project. It is planning to obtain finance from 
BOP, the Ministry of Environmental Services, and Ministry of Energy Services, 
however this project is unclear about when to be operated at present. 
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(2) Trabzon/Rize 

The plant was planned for a group of 25 municipalities of Rize and Trabzon, 
which is a union, or TRAB-RI-KAP performing solid waste management together. 
WB carried out a feasibility study and finalized detailed engineering documents 
for this plant. The union needs new disposal system urgently, because space of its 
final disposal site, method of which is landfill, is filling up. Construction site is in 
Caykara of Trabzon8. Originally, this plant was going to be constructed in 
Surmene of Trabzon, but residents around the site rejected it. 

The German government has applied to give credits of DM 19 million to support 
its construction. However, it has not been constructed yet. Whether it should 
constructed or not was discussed by a committee consisting of local 
environmental specialists in 1997, and the committee regarded an incineration 
plant as inappropriate plan for this area. 

                                                
8 There were 11 planning sites: 6 in Trabzon and 5 in Rize. 
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CHAPTER 3 CONSTRAINTS TO URBAN DEVELOPMENT IN DOKAP REGION 

3.1 Approach to Development Constraints 

Through a review of the present conditions of the DOKAP region, concerning 
urban system, the main development constraints are related to the following five 
matters. These matters are discussed in the next section. 

a) Depopulation caused by out-migration, 
b) Lack of human and financial resources, 
c) Insufficient development of infrastructure, 
d) Geographical condition: inland area is less populated than coastal area, and 
e) Lack of guidelines to urban development. 

 

3.2 Constraints to Urban System 

3.2.1 Depopulation of DOKAP region caused by out-migration 

Traditionally, Turkish government policy has favored urban development for the 
metropolitan and urban areas. This policy has contributed to increase disparity 
between urban areas and rural areas. Therefore, out-migration from rural areas to 
urban areas/large cities discourages rural development. On the other hand, a large 
migrant flow into metropolitan areas such as Istanbul, Ankara, and other large 
cities continues to increase these areas’ population. 

In fact, population of the DOKAP region decreased during 1990 to 1997 with an 
average annual rate of –0.3%, although population of Ordu and Trabzon provinces 
slightly increased. Depopulation of the region is mainly caused by a large number 
of the out-migrations to urban areas/major cities in other regions such as Istanbul 
and Ankara. 

Out-migration directly affects population growth. It also gives negative impact on 
economic/business activities, job opportunities, educational facilities, medical 
facilities and etc. As long as out-migration continues, the disparity between urban 
areas and rural areas will extend. Sustainable development is needed to reduce and 
stop out-migrations in the region. 

 

3.2.2 Lack of human and financial resources 

Most provincial centers in the region do not have enough technical staff, including 
city planner, architect, civil engineer, and map engineer. The number of staff is 
decided in accordance with population scale of the municipalities. For example, 
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Bayburt provincial center does not have any city planners, engineers, or a 
planning division. It is usually difficult for DOKAP’s local governments to hire 
any planners or engineers, who play a key role of urban development because 
number of planning programs/activities is small and this region is not considered 
to be attractive compared to other major municipalities for them. 

Urban planning activities of any local administrations, even of provincial centers 
in the region heavily rely on BOP technically and financially. However, physical 
plans prepared by BOP are sometimes insufficient due to limited information, 
because the organization usually does not have enough time to do complete 
research or to do site inspection. In this case, planning division in the local 
administration has to revise the plans by itself. 

Limited budget allocated to local administrations from the Central Government is 
also one of the major constraints to any urban improvement and development. It is 
allocated to local administrations in accordance with their population size. In the 
less-populated area such as the DOKAP region, amount of budget to the 
municipalities is relatively small. New policies concerning urban development 
needs to be prepared and complemented by the Central Government. 

3.2.3 Development problems of infrastructure 

Development/improvement of infrastructure or urban service is a prerequisite to 
enhancing urban environment. All local administrations consider that 
development/improvement of safe water supply, sewerage, and solid waste 
management should be given a top priority. 

Most infrastructure facilities are prepared and developed by BOP or GDRS. If 
BOP’s activities of water supply development are looked at, it takes long time to 
construct water facilities, as their finance is not enough to develop the facilities 
completely and the number of its duties and municipalities is increasing. Recently 
27 villages of DOKAP provinces became municipalities in 1998, and BOP’s 
duties have increased9. BOP needs to maintain water facilities for the newly 
established municipalities, formerly called villages. With regard to GDRS’s duties, 
if its activities concerning water supply are looked at, it is going to take more than 
approximately 20 years to complete services for all the households of villages, 
although GDRS gives a priority to constructing water supply facilities more than 
sewerage ones. Renewing facilities of water supply is also important subject of 
GDRS. Some facilities were constructed in the 1960s and they need renewing. For 
the purpose of completing water supply facilities for the villagers in short term, 

                                                
9 The number of villages changing to municipalities in Ordu is excepted. 
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the organization needs more development finance. Lack of technical staff is not a 
special problem for GDRS. If it is better financed, the organizations could 
complete water supply in a shorter term. 

On the solid waste management, the SWR well explains about the method of 
waste disposal, and local governments in the region are concerned with the SWR. 
However, they can not uphold it because of the following problems: economic 
impossibility, insufficient vehicles, and insufficient staff. 

Other infrastructures such as road and electricity are relatively well developed 
compared to water supply, sewerage, and solid waste management. However, from 
the urban environmental point of view, traffic congestion generated from much 
dependence on the road transport should be paid attention. This makes urban 
environment worse. Before DOKAP’s urban areas develop more serious problems 
as other major municipalities are facing, some countermeasures for traffic 
congestion should be prepared. 

On electricity one main problem is ‘blackout’. Power supply is cut off, often in 
winter. This is a problem not only for DOKAP, but also for all over Turkey. 

 

3.2.4 Geographical conditions 

Urban settlements in the region are mostly formed on the limited flatlands along 
the Black Sea coast. Settlement areas are being developed and extended to the 
sloping hinterland. In the inland areas, urban settlements are formed on the limited 
flatlands located in the valleys, although there are some unique cases (e.g. Artvin 
provincial center locating on the mountain slope). The urban hierarchy study of 
KTU also shows this constraint, because it resulted that inland settlements ranked 
lower. 

A geographically unfavorable condition is a constraint to provision of physical 
and social infrastructure. Some urban areas in the region are designated as disaster 
areas. It also affects the growth rate of population and makes it difficult to link 
with urban settlements vertically. In-migration from rural villages to urban areas is 
growing and causes illegal houses to be constructed around urban areas. It is 
necessary to carry out the appropriate and sustainable physical plans for 
developing urban centers in the geographically disadvantageous areas. 

 

3.2.5 Lack of guidelines to urban development 

Urban development is not effectively controlled in the municipalities of the region. 
Uncontrolled urban development causes illegal settlements. 
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Majority of land in the urban areas of DOKAP belongs to private owners, and they 
can not acquire land and sell it by themselves. All owners have to follow the 
Construction Law (CL) when they implement land development activities. 
However, they usually do not uphold the law. They usually sell their lands illegally. 
As a result there arises a problem of illegal settlement. 

With regard to the illegal buildings, many residential buildings are usually 
constructed on outskirts of urban areas without building permit. In fact there exist 
many unfinished multi-story buildings in the urban areas. Unfinished buildings are 
structurally dangerous and have less sanitary conditions. They make an unsightly 
environment as well as causing deterioration of urban living environment. The CL 
needs to be revised and it should forbid settling in the illegally constructed houses 
strictly. It should be necessary to provide new and strict guidelines to control 
settlement and building activities concerning its design and construction. 
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CHAPTER 4 URBAN DEVELOPOMENT POTENTIALS AND STRATEGIES 

4.1 Urban Development Potentials 

4.1.1 Introduction 

The following factors are considered in evaluating development potentials: natural 
conditions, infrastructure facilities, population distribution, socio-economic 
activities, and other physical and socio-cultural activities, and urban policy. 

Based on the considerations reported in Chapters 1 through 3, the strategies of the 
DOKAP region should be separately established for coastal areas and for inland 
areas. Each of them needs a different strategy considering the natural conditions, 
population distribution, socio-economic activities, and other physical and 
socio-cultural activities. 

 

4.1.2 Development potentials 

Development potentials are considered for the coastal zone and the inland zone, 
separately. Potentials of urban-environment improvement are considered by the 
following methods. 

(1)  To create a larger cluster or corridor-city in coastal zone, 
(2)  To create some larger urban centers in the inland area, and 
(3)  To promote development/improvement of infrastructure and better 

urban-environment in line with development/growth of urban center. 

These are described below. 

(1) Larger cluster or corridor-city in the coastal zone 

There are some urban centers located along the seacoast or Route 10. Some roads 
interconnect with this trunk road vertically. Urban centers at the intersections 
should be considered as the strategic points to be developed as the 
well-functioning centers. Not only Trabzon, but also Hopa, Rize, Surmene, Of, 
Arakli, Vakfikebir, Giresun, Bulancak, Ordu, and Unye have potentials to become 
well-functioning urban center. There is a growth-potential as a well functioning 
center. If each center is united with other centers strategically, a cluster or 
corridor-type-city will be well formed. This may bring some impacts 
economically and socially to the DOKAP region. Each settlement should not be 
considered individually. Some urban management should be implemented in a 
union, or in collaboration with ‘member centers’ of the corridor. 
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If Trabzon and its suburban area are looked at, a cluster of some settlements is 
formed, although the scale is not large at present. It will extend more horizontally, 
if it is planned/developed strategically. 

(2) Larger urban centers in the inland area 

In the inland area, unlike the coastal zone, there are few urban centers, and their 
growth potentials are not high. A priority should be placed on the development of 
some urban centers in the inland area. Biased development in the seacoast area has 
to be avoided. To realize a well-balanced development of the DOKAP region, 
development of some urban centers in the inland area is needed along with 
development of the coastal zone. 

As a potential site it is suggested to form some urban centers along the artery 
roads and planned/ongoing water resources development. Infrastructures should 
be well provided for accelerating urbanization of these areas. 

(3) Development/improvement of infrastructure and better urban-environment 

Urban infrastructure should be improved in line with the development of urban 
centers. In particular, low-classed urban centers in the inland area should be 
improved well and developed in line with improvement of the rural communities 
in the neighborhood of the centers. 

Well-improved urban environment is indispensable to sustainable development. 
This will not only stop out-migrating to other region, but also attract people from 
other regions. 

 

4.2 Development Strategies 

4.2.1 Improvement/development of urban centers 

To develop a cluster city or an urban center, each settlement belonging to the 
cluster or an individual center needs to be well functioned as an urban center. An 
urban center is expected to provide a development core to generate economic and 
industrial activities. The key to develop a well-functioning urban center is to 
provide secondary/tertiary industry/business and to construct well-improved 
infrastructure. Employment opportunities need to be expanded in the urban center 
and their suburban areas. Economic development by industrial/business growth 
well concerns the increase of population. Development and growth of urban 
centers contribute to promoting regional development. The KTU’s hierarchy study 
may become a useful reference to consider strategic points. 
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4.2.2 Improvement of urban environment 

On the improvement of urban environment, it is a prerequisite to improve the 
environmental sanitation. This sector considers it essential to increase coverage 
ratio of the services for water supply and sewerage, and also to improve solid 
waste management as the strategies for improvement of urban environment. The 
strategies are detailed below. 

(1) Water supply 

This sector considers that water supply is most indispensable to regional 
development. Priority is placed on constructing water supply facilities quickly for 
residents who have not been supplied drinking water yet, or who need 
improvement of it. 

For the purpose of ensuring more adequate water supply, it is recommended to 
promote taking water more from surface sources. DOKAP has relatively large 
water resources compared to other regions. The amount of rain and groundwater 
in this region is more than in other regions of Turkey. However, almost all 
municipalities and villages in this region rely generally on groundwater. It is 
recommended that much reliance on groundwater supplies should be avoided to 
ensure water. Surface water resources should be utilized more except the areas 
where it costs much to provide a water network system. As an alternative to 
traditional supply, rainwater harvesting is a viable option. It can be used for 
irrigating vegetable production and for gardening. Installation of rainwater 
collection system does not cost much to install in buildings or individual houses, 
whether they are new or existing. 

(2) Sewerage 

Currently, sewage in the region is flowed to rivers or the Black Sea without 
special treatment. The water quality will be degraded beyond its ability of 
self-purifying functions. Unnecessary sludge should be removed from sewage 
before it is flowed to water resources. If it is increasing more flowed to the water 
resources, water quality, especially in the densely populated areas, would become 
unacceptably poorer. Poor water quality would become a critical constraint to 
sustainable economic development and conserving natural conditions. Poor water 
quality would increase water treatment costs and reduce land productivity. 

Sewage treating systems should be introduced immediately in major 
municipalities. This would contribute to a better water environment. Sludge has a 
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potential to be reused as fertilizer. Composting plant, changing the sludge 
generated from treating centers to fertilizer should also be installed. 

It is also recommended to install a septic tank in each household in the less 
populated areas. It costs much to construct a sewerage network and treating center 
even in the populated areas. In rural areas it is more effective to treat sewage by 
installing a septic tank in each household than introducing sewage disposal system 
with treating center in a unit of some settlements. 

(3) Solid waste management 

It is not possible for each municipal government to follow the SWR with its 
budget. It needs to reduce municipalities’ duties and to introduce public 
participation. This may be effective, especially for the villagers who have 
participating-habits in the infrastructure construction. One of other methods that 
may enable more effective management is to introduce a union level management 
strategically. If solid waste management is performed by a union, of 
municipalities, it would make the management more effective. This will make 
other infrastructure management more effective including water supply and 
sewerage. Utilization of the private sector for infrastructure provisions should also 
be explored to supplement limited resources available in the public sector. 
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CHAPTER 5 PROPOSED MEASURES AND DEVELOPMENT PROGRAMS 

5.1 Development Directions 

The most important issues for urban development of the DOKAP region clarified 
through Chapters 2 to 4 are to stop out-migration, to establish some 
well-functioning urban clusters/some individual urban centers, to develop/improve 
infrastructure further, and to create better urban environment. Projects and 
programs are formulated to address these issues, management and also local 
administrations system, concerning urban planning and development. 

The KTU’s hierarchy study was referred to in setting up the projects/programs. 

 

5.2 Projects/Programs 

5.2.1 Trabzon-Rize Corridor Cluster Urban Development 

Most large urban centers are located in the coastal zone or along Route 10. It is 
expected that urbanization in this area will accelerate further in the future. 

Although there were some strategic centers pointed out in Chapter 4, the program 
shown here is focused on developing the Trabzon-Rize corridor development. It 
proposes to unite some urban centers (e.g., Rize, Of, Surmene, Arakli, Yomra and 
Akcaabat) along Route 10 and to develop Trabzon-Rize as a viable economic 
development. 

It is recommended to review the existing land use plans for the selected urban 
centers and to formulate a comprehensive plan for Trabzon-Rize cluster 
development. It is also recommended to prepare industrial, commercial and 
residential development plan, development guidelines, and regal frameworks. 

These are also plans to prepare for infrastructure development/ improvement plan 
in the selected areas located between Trabzon and Rize, and to make it a 
high-grade corridor-type zone with the well-developed industrial activities and 
infrastructure. 

 

5.2.2 Development of Inland Urban Centers 

Most urban centers in the region are located along the Black Sea coast. The 
number of sizable centers in the inland area is only three: provincial centers of 
Artvin, Gumushane and Bayburt. However, their centrality was not evaluated 
highly according to the KTU’s hierarchy study. 
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In the inland area, at present, a large irrigation project is planned and partially 
implemented along the upper/middle stream areas of Coruh River. It is anticipated 
that population near the project site will increase after its operation. 

Therefore, this project aims to create some large urban centers in the inland area 
strategically by improving infrastructure facilities. The locations of candidate 
centers will be selected from the area along the artery roads constructed in the 
future and where some large-scale infrastructure projects shall be implemented. 
They will be given benefits generated by some relative projects. These candidate 
urban centers correspond to the area along Hasit River in Gumushane, the 
upstream area of Coruh River in Bayburt, and the midstream area of Coruh River 
in Artvin. 

 

5.2.3 Specific Urban Development Support Programs 

In the programs some urban centers will be selected and it is suggested to develop 
through improving the present urban facilities, or providing new facilities for the 
centers. It is also necessary to strategically reconsider the present development 
plans, to increase employment opportunities, and to improve urban amenity of the 
centers. The programs are also recommended to formulate in line with other 
relative programs suggested by other sectors. The following projects/programs are 
suggested. 

(1) Black Sea Technology Center (Trabzon and Ordu) 

The program proposes to establish this center and provide appropriate technology 
transfer for enterprises of the DOKAP region. 

(2) SME Marketing Center (Trabzon and Ordu) 

The program proposes to establish this center for the purpose of extending local 
products trading to other regions in Turkey and CIS countries. This center will 
provide complete information on all the major products of the DOKAP region. 
Audio-visual device shall be used at this marketing center. This center will hold 
regular marketing fairs. 

(3) DOKAP Free Zone Development (Trabzon and Rize) 

The program aims to increase incomes and employment opportunities in the 
region by utilizing the existing facilities. It also aims to diversify existing zone 
and to increase trading activities. 



DOKAP 3 - 50 Volume VI Spatial/Infrastructure Development 
Final Report  Urban system 

(4) DOKAP Trade Fair (Trabzon) 

The program proposes to promote trade activities of the DOKAP region and 
improve the image of DOKAP in this center. 

 

5.2.4 Local Alliance for Infrastructure Development 

Most local governments of the DOKAP region do not have enough financial/ 
human resources to develop/improve their infrastructure facilities. They rely 
heavily on BOP technically and financially for development/improvement of any 
infrastructure facilities. The program aims to promote cost-effective 
improvement/development of infrastructure, including water supply, sewerage and 
solid waste management by uniting an alliance of some local administrations. To 
realize the program surely, it is necessary that BOP and other relative agencies 
support this program. 

 

5.2.5 Urban Amenity Improvement Program 

To implement a socially- oriented regional plan, to make urban life more attractive, 
and to improve an urban amenity, the following projects/programs will be 
implemented. Public participation will be also required in this program. 

(1) Sports, recreational and amusement facilities, 
(2) Park, public open-space and market place, 
(3) Waterfront development, 
(4) Preservation of historical buildings and monuments, 
(5) Development of well-balanced landscape, and 
(6) Festivals and public events. 

 

5.2.6 Local Development Planning Improvement Program 

Planning/implementation of urban development and infrastructure improvements 
involves both central government agencies and local administrations. Lack of 
technical staff and budgets for any investments is a serious problem for the local 
administrations such as provincial self-governments and municipal governments. 
Therefore, they rely heavily on BOP technically and financially for improvement 
of infrastructure facilities and town planning. Provincial centers of the DOKAP 
region do not have enough experts for urban planning. As a result, development 
planning is not well managed or land using is not well controlled. 

It is recommended to introduce a unit-level management. It is more effective to 
employ technical experts in a unit of local administrations. This program will 



DOKAP 3 - 51 Volume VI Spatial/Infrastructure Development 
Final Report  Urban system 

enable not only to make the management effective, but also to improve 
development/planning quality of local administrations. 

 

5.2.7 Enforcing development control with new guidelines 

There are some illegal settlements within and on outskirts of urban areas in the 
region. Illegal settlements are caused by private landowners selling their land 
illegally and uncontrolled regulations. Moreover, houses of the illegal residents 
are usually constructed without building permits by local administrations. Any 
activities of urban planning, building constructions and land selling should be 
strictly abided by the CL, defining building planning/construction, land 
acquisition and transaction. 

It is necessary to strictly establish “Land Acquisition and Transaction Law” to the 
private landowners, and strictly forbid to sell their lands by themselves. To 
prevent illegally settling and settle illegal buildings, it is recommended to 
strengthen building permit system and to establish new guidelines explaining 
well-prepared urban-planning and development. 

 

5.2.8 Improvement of urban environment 

The proposed projects/programs for improvement of urban environment are well 
connected with improving sanitary environment in urban areas. To implement this, 
improvement of water supply, sewerage and solid waste management is 
considered as a key to improve urban environment sanitarily. 

(1) Water supply 

This sector proposes to complete water supply services in the short term for all the 
households of municipalities listed in Table 2.2 and villages listed in Table 2.8. 
Priority is given to villagers who are not provided drinking water. The program 
also proposes to install treating centers supplying drinking water, quality of which 
is well controlled in the major municipalities as well as the villages. 

This sector also proposes to approach rainwater as a new source. This is not used 
for drinking water but for irrigation for vegetables and gardening. The collection 
system is proposed to be demonstrated by establishing at public facilities, factories 
and apartment houses, and to be promoted to private houses. 
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(2) Sewerage 

In municipalities, this sector proposes not only to construct sewage networks in 
the short term for the municipalities listed in Table 2.10, but also to install 
sewerage treating centers in major municipalities for the purpose of protecting 
water quality. Priority is placed on constructing the treating centers that are 
currently planned at Gumushane, Ordu, Rize and Trabzon as soon as possible. In 
other municipalities stabilization pond and septic tank would be recommendable 
as a treatment method due to its low construction and operation costs. 

In villages, this sector proposes to construct the sewage networks in short term for 
the villages listed in Tables 2.11 and 2.12 or to install a septic tank in each 
household of the tables. In other households, which have already networked to 
sewage, stabilization pond would be recommendable as a treatment method. 

(3) Solid waste management 

The program has three components. 

1) Introduction of technically appropriate treatment 

Dumping at the Black Sea, rivers, and other land spaces are the most cost 
effective, but they are not environmentally safe. Especially dumping into the 
Black Sea and the rivers without appropriate treatment should be avoided. 
Except quite less-populated area dumping without an appropriate treatment 
should be avoided. 

It is recommended that a disposal center equipped with technically 
appropriate system should be introduced in a union level for the purpose of 
reducing the amount of solid waste dumped at Black Sea or rivers. This 
strategy could resolve not only problems of quality degradation of land and 
water, but also of offensive landscape. 

2) Establishment of recycling management program and recycling center 

It is recommended that a recycling management program should be set up in 
a union level to promote waste prevention, reuse and recycling for residents 
and businesses. What is important is to minimize waste generation and save 
a variety of resources, including energy, water, minerals and trees. 

A recycling center is a facility where recyclable materials such as glass 
bottles and jars, metal and beverage cans, foil, plastic bottles and paper 
products are collected. If some sorts of cans are placed along streets so that 
the residents can place recyclable materials, they can easily place recyclable 
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materials. Some recycling centers or drop-off and buy-back centers need to 
be constructed for the purpose of accepting these materials. 

3) Introduction of public information service and education 

It is not possible for only one municipal government to manage by following 
the SWR. Not only municipal governments but also the residents need 
participating in the management. In villages, habitually the residents 
participate in infrastructure development. It would be easier to introduce 
public participation to the villagers. 

Finally public information service and education for solid waste 
management could be useful for making residents understood the existing 
conditions and their regional environment. 

(4) Proposed development projects/programs 

The proposed projects/programs below incorporate the development components 
mentioned in this chapter. Although some of the development components 
detailed in the above are not taken up here directly, they are considered to be 
connected with the following proposed projects/programs or with the other 
sectors’ projects/programs concerned in the Study. 

The following proposed projects/programs are detailed in the Project Report. 

Project No. Project Title 
1.1  Trabzon-Rize Corridor Development 
1.2  Inland Urban Centers Development 
2.1  Local Alliance Urban Planning 
2.2  Integrated Water Supply Systems Development 
2.3  Area-wide Solid Waste Management 
2.4  Black Sea Participatory Coastal Management 
4.1  SMEs Production and Marketing Center 
4.4  Job Opportunities Information and Placement Center 
4.5  DOKAP Trading and Manufacturing Zones Expansion 
9.2  Self-help Rural Infrastructure Improvement Program 
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Appendix 2 Provincial Migration in the DOKAP Region, 1990 
 Out-Migration     In-Migration       

Province Total From city 
to city 

From 
villages 
to city 

From 
city to 
villages 

From 
villages 
to villages 

Total From city 
to city 

From 
villages 
to city 

From 
city to 
villages 

From 
villages 
to 

NetNetNetNet    

MigrationMigrationMigrationMigration    

Artvin 41,274 23,715 10,503 3,639 3,417 20,903 8,257 5,884 4,873 1,889 -20,371 
Giresun 72,197 42,660 18,331 5,238 5,968 37,368 17,698 9,427 7,843 2,400 -34,829 
Gumushane 36,259 19,560 8,070 2,957 5,672 13,950 6,565 2,622 2,964 1,799 -22,309 
Ordu 89,830 50,795 20,152 8,782 10,101 46,936 20,879 11,055 11,457 3,545 -42,894 
Rize 62,891 39,010 14,087 5,680 4,114 34,167 14,944 9,717 6,618 2,888 -28,724 
Trabzon 102,558 64,200 17,354 10,479 10,525 51,064 26,806 9,744 10,951 3,563 -51,494 
Bayburt 21,194 14,039 3,376 1,571 2,208 7,388 4,205 580 1,445 1,158 -13,806 
DOKAP 426,203 253,979 91,873 38,346 42,005 211,776 99,354 49,029 46,151 17,242 -214,427 
Istanbul 462,503 295,188 16,617 138,688 12,010 1,119,110 793,310 159,857 98,344 67,599 656,607 
Ankara 328,239 249,800 23,576 45,251 9,612 397,753 309,484 61,087 19,994 7,188 69,514 

Source: Statistical Yearbook of Turkey, 1997 (P101-2) 

 

Appendix 3 Urban Hierarchy: KTU’s Evaluation 

Settlements listed here belong to the DOKAP region and have over 10,000 
population. Total number of the settlements is 40. KTU researched each settlement 
and its centrality as a urban center from the viewpoints of following services/ 
functions: retailing/ wholesaling/personal services, judicial functions, 
administration services, health services, cultural services, tourism/recreational 
functions, educational functions, and business services. 

KTU evaluated the centrality of each settlement from the above-mentioned 
information and reported the following hierarchy. Eight ranks were set up. The 
highest rank was 8 and Trabzon was evaluated as this rank. Settlements along 
Route 10 or close to the road are categorized in ‘Seacoast Area’. 

This table clearly shows that settlements in the seacoast area are relatively ranked 
higher than the inland area. 

 Name of settlement with a population of 10,000 or more 
Rank Seacoast Area Inland Area 

8 Trabzon  
7 Ordu  
6 Giresun, Rize  
5 Unye  
4 Akcaabat, Fatsa, Bulancak Artvin, Gumushane, 
 Gorele  

3 Cayeli, Tirebolu, Hopa, Espiye, Arakli, Bayburt, Aybasti, Golkoy, Korgan 
 Pazar, Besikduzu, Ardesen, Yomra, Kelkit, Kumuru, Ulubey, 
 Of, Vakfikebir, Surmene, Tirebolu Persembe, Machika 

2 Arhavi Sebinkarahisar, Akkus 
1  Alucra, Camas, Gurgentepe, Siran, 
  Tonya 

Source: Aydemir, S, et al (2000) DOKAP Urban Hierarchy Study: Karadeniz Technical University (KTU): 21, 

This table is arranged for this report. 
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Appendix 4 Completed Works and Developing Projects of Water Supply in 
Municipalities 

(1) Completed works of water supply in municipalities, 1998 

Table 2.1 shows the municipalities, which BOP has completed water supply works 
in 1998 and their estimated costs. This is not a table listing the municipalities, 
which have achieved water supply service to all the households perfectly. 

Table 2.1 Estimated costs of works completed in 1998 
Province Municipality Cost 
   
Bayburt Aksar 53,100
Gumushane Tekke 96,600
Ordu Aybasti 960,800
 Inkur-Tekkiraz 723,100
 Caybasi 318,000
 Bolaman 160,200
 Camlihemsin 67,700
 Total 2,379,500

Note: unit; million TL 

Source: BOP 

(2) Developing projects 

Table 2.2 shows the DOKAP municipalities, which BOP is carrying out the 
project, duration of work, total project cost of continuing work, and official 
investment for 1998.  
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Table 2.2 Costs of Continuing Works of BOP in 1998 
Artvin       
 Duration of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  Till 1997 Foreign Domestic Municipality 
 Beginning Completion Foreign Total  Credit Resource Contribution 
Merkez 1992 2001  902,000 259,000  46,000 6,900 
Arhavi 1998 2001  574,000   14,000 1,400 
Hopa 1998 2002  820,000   15,000 2,250 
Murgul 1998 1998  27,500   25,000 2,500 
Kemalpasa 1997 1999  410,000 25,000  45,000 4,500 
Yusufeli 1997 2001  164,000   3,000 300 
Giresun       
 Duration of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  Till 1997 Foreign Domestic Municipality 
 Beginning Completion Foreign Total  Credit Resource Contribution 
Merkez 1997 2000  820,000 16,000  150,000 22,500 
Alucra 1993 1998  96,500 62,000  30,000 4,500 
Canakci 1990 2001  738,000 176,000  20,000 2,000 
Alucra 1993 1999  246,000 155,000  8,000 1,200 
Oren 1993 1999  492,000 26,000  41,000 4,100 
Piraziz 1993 1998  205,800 186,000  18,000 1,800 
Sebinkarahisar 1993 1998  685,450 590,000  83,000 12,450 
Caldag 1997 2000  779,000 8,000  145,000 145,000 
Gumushane       
 Duration of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  Till 1997 Foreign Domestic Municipality 
 Beginning Completion Foreign Total  Credit Resource Contribution 
Merkez 1987 1998  709,500 583,000  110,000 16,500 
Kurtun 1998 2001  377,000   9,000 900 
Ozkurtun 1997 2000  369,000   20,000 2,000 
Tekke 1996 1998  66,400 40,000  24,000 2,400 
Ordu       
 Duration of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  Till 1997 Foreign Domestic Municipality 
 Beginning Completion Foreign Total  Credit Resource Contribution 
Merkez 1980 1999  2,460,000 1,429,000  215,000 53,750 
Aybasti 1990 1998  804,500 724,000  70,000 10,500 
Bolaman 1996 1998  82,500 55,000  25,000 2,500 
Camas 1993 1999  623,000 20,000  18,000 2,700 
Caybasi 1984 1998  253,500 215,000  35,000 3,500 
Fatsa 1990 1998  677,500 643,000  30,000 4,500 
Golkoy 1998 2000  148,000   4,000 600 
Gulyali 1997 1998  71,000 16,000  50,000 5,000 
Gurgentepe 1993 2000  1,419,000 441,000  110,000 16,500 
Ilica 1993 1999  492,000 102,000  60,000 6,000 
Isiktepe 1997 1999  246,000   10,000 1,000 
Ikizce 1987 1998  378,000 334,000  40,000 4,000 
Inkur Tekkiraz 1989 1998  730,000 686,000  40,000 4,000 
Kumru 1992 1998  553,500 381,000  150,000 22,500 
Pelitliyatak 1990 1998  296,000 241,000  50,000 5,000 
Persembe 1992 1998  284,500 227,000  50,000 7,500 
Unye 1998 1998  1,229,000 1,114,000  100,000 15,000 
Yalikoy 1997 2000  672,000   17,000 1,700 
Guzelyurt 1997 2000  541,000 1,000  20,000 2,000 
Kabaduz 1993 1999  492,000 296,000  37,000 3,700 
Salman 1992 1999  443,000 245,000  36,000 3,600 
Alanyurt 1998 2001  361,000   8,000 800 
Cayirkent/Cayiralan 1997 2000  250,000   45,000 4,500 
Geyikceli 1998 1999  115,000   7,000 700 
Senbolluk 1997 2000  820,000 1,900  17,000 1,700 
Yesilkent 1998 2001  295,000   8,000 800 
Kaynartas 1997 2000  517,000 2,000  28,000 2,800 
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Rize         
 Duration of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  Till 1997 Foreign Domestic Municipality 
 Beginning  Completion Foreign Total  Credit Resource Contribution 
Merkez 1992 2000  4,379,000 1,371,000  750,000 112,500 
Ardesen 1990 2000  500,000 324,000  26,000 3,900 
Buyukkoy 1996 1999  435,000 52,000  32,000  
Camlihemsin 1997 1999  123,000 8,000  23,000 2,300 
Cayeli 1992 2000  1,148,000 481,000  69,000 10,350 
Derepaari 1993 2000  697,000 134,000  25,000 2,500 
Findikli 1998 2000  221,000   10,000 1,000 
Guneysu Guneydogdu 1997 2002  6,000,000 14,000  230,000 23,000 
Trabzon         
 Duration of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  Till 1997 Foreign Domestic Municipality 
 Beginning  Completion Foreign Total  Credit Resource Contribution 
Merkez 1992 1999  2,788,000 1,834,000  138,000 34,500 
Akcaabat 1991 1999  1,640,000 888,000  70,000 7,000 
Arsin 1992 1998  526,000 482,000  40,000 4,000 
Balaban 1996 2000  328,000 61,000  22,000 2,200 
Besikduzu 1997 1999  246,000   17,000 2,550 
Caglayan 1997 1999  123,000   17,000 1,700 
Calkoy 1997 2000  697,000   40,000 4,000 
Carsibasi 1997 1999  74,000   11,000 1,100 
Demekpazari 1997 1999  115,000 41,000  9,000  
Koprubasi 1996 1999  410,000   14,000 1,400 
Macka 1997 2000  246,000   2,000 200 
Of 1998 1999  656,000 88,000  50,000 7,500 
Salpazari 1993 1999  50,000   2,000 200 
Tonya 1998 1999  492,000 279,000  23,000 3,450 
Vakfikebir 1993 2000  262,000 92,000  10,000 1,500 
Esiroglu 1993 2000  213,000 1,300  14,000 1,400 
Ozdil 1997 1999  197,000 3,000  15,000 1,500 
Akoluk 1997 2000  361,000 4,000  19,000 1,900 
Yesilyali 1997 2000  369,000 800  15,000 1,500 
Dogankoy 1997 2000  246,000 1,000  19,000 1,900 
Findikli 1997 2000  328,000 1,800  19,000 1,900 
Geyikli 1997 2000  148,000 1,000  7,000 700 
Turkeli 1996 1998  40,300 26,000  13,000 1,300 
Adacik 1998 2002  150,000   2,500 250 
Kavakli Kasustu 1996 2000  1,500,000 219,000  92,000 9,200 
Sahinkaya 1998 2000  150,000   2,500 250 
Oylum 1997 2000  271,000   15,000 1,500 
Oymalitepe 1998 2000  150,000   2,500 250 
Yalikoy 1998 2001  426,000   12,000 1,200 
Akpinar 1998 2002  492,000   8,000 800 
Pelitli 1998 2001  361,000   12,000 1,200 
Dortyol 1998 2001  361,000   12,000 1,200 
Bayburt         
 Duration of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  Till 1997 Foreign Domestic Municipality 
 Beginning  Completion Foreign Total  Credit Resource Contribution 
Merkez 1997 1999  574,000 49,000  67,000 10,050 
Aksar 1996 1998  475,000 31,000  15,000 1,500 

Note: unit; million TL 

Source: BOP 
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Appendix 5 Completed Works, Developing Projects and Future Projects of Water 
Supply in Villages 

(1) Completed works and developing projects 

Table 2.4 shows number of units (settlements and sub-settlements) where water 
supply projects completed as of 14 April 99, will be completed by the end of 1999, 
and their costs in DOKAP provinces. Table 2.5 focuses on each unit level. 

Table 2.4 Completed and Developing Projects in the DOKAP Provinces 
   Number of units   Cost of Following year (2000) 
    will complete Total Completed the first half  Number 
Province  Total Completed by the end of cost cost of year 1999 Cost of units 
    1999      
 TL 145 19 17 1,210,000 102,000 101,803 1,006,197 109 
Artvin $   3,184,211 268,421 267,903 2,647,887  
 TL 122 54 8 510,533 124,173 86,510 299,850 60 
Giresun $   1,343,508 326,771 227,658 789,079  
 TL 7 0 1 66,000 0 11,003 54,997 6 
Gumushane $   173,684 0 28,955 144,729  
 TL 87 51 4 391,715 103,215 18,610 269,890 32 
Ordu $   1,030,829 271,618 48,974 710,237  
 TL 59 49 0 251,000 148,000 5,700 97,300 10 
Rize $   660,526 389,474 15,000 256,053  
 TL 647 159 35 1,770,000 910,000 252,106 607,894 453 
Trabzon $   4,657,895 2,394,737 663,437 1,599,721  
 TL 5 2 0 54,700 26,200 304 28,196 3 
Bayburt $   143,947 68,947 800 74,200  

Note: i) unit: million TL and dollars, ii) 1 dollar=380,000 TL (14/April/1999 

Source: GDRS 
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Table 2.5 Completed and Developing Projects in Each Unit Level of the DOKAP Provinces 
Artvin            
   Number of units  Duration Expend- Cost of the Following year (2000) 
District Village or   will complete Total   iture cost first half  Number 
Name Village group Total Completed by the end of 

1999 
cost Big. Fin. by the 

end of 98 
of year 1999 Cost of units 

Merkez Sakalar 1 0 0 26,500 98 2000 1,000 6,000 19,500 1
Borcka Avcilar 1 0 1 8,000 98 99 2,500 5,500 0 0
Borcka Ibrikli Gr. 4 0 0 71,000 97 2000 8,000 6,000 57,000 4
Savsat Meydancik Gr. 8 0 1 43,500 93 2000 11,000 2,500 30,000 7
Savsat Dutlu Gr. 5 3 0 12,000 86 2000 3,500 1,000 7,500 2
Savsat Ziyaret- 17 0 2 175,000 97 2000 6,000 26,000 143,000 15
 Yamacli-        
 Arpali-        
 Susuz Gr.        
Savsat Dalkirmaz Gr. 31 0 10 235,000 97 2000 17,500 32,000 185,500 21
Savsat Camlica- 3 1 0 32,000 97 2000 6,000 4,000 22,000 2
 Dereici-        
 Kirecli Gr.        
Savsat Oba-Erikli- 7 0 0 85,000 97 2000 0 100 84,900 7
 Yesilce Gr.        
Savsat Kayadibi- 27 0 0 240,000 97 2000 0 100 239,900 27
 Sayilica Gr.        
Savsat Salci Gr. 4 0 0 75,000 97 2000 0 100 74,900 4
Yusuferi Sarigol- 10 9 0 26,000 86 2000 16,000 3,500 6,500 1
 Cillat Gr.        
Yusuferi Dokumacilar 

Gr. 
12 2 1 63,000 94 2000 3,500 3,500 56,000 9

Yusuferi Tekkale Gr. 9 0 1 55,000 97 2000 6,000 3,500 45,500 8
Yusuferi Ishan Gr. 5 4 1 25,000 97 99 20,000 5,000 0 0
Yusuferi Demirkoy Gr. 1 0 0 25,000 97 2000 1,000 3,000 21,000 1
Murgul Akantas Gr. 0 0 0 6,000 99 2000 0 1 5,999 0
Yusuferi Darica 0 0 0 6,000 99 2000 0 1 5,999 0
Ardanuc Ciralar 0 0 0 1,000 99 2000 0 1 999 0
 Total 145 19 17 1,210,000   102,000 101,803 1,006,197 109

Continued to next page 
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Giresun            
   Number of units  Duration Expend- Cost of the Following year (2000) 
District Village or   will complete Total   iture cost first half  Number 
Name Village group Total Completed by the end of 

1999 
cost Big. Fin. by the end 

of 1998 
of year
1999 

Cost of units 

Merkez Gedikli 7 5 0 27,023 94 2000 10,023 2,500 14,500 2 
Merkez Okcu 3 0 0 26,000 98 2000 0 3,000 23,000 3 
Alucra Yesilyurt 6 0 0 25,160 93 2000 160 2,500 22,500 6 
Alucra Armutlu 1 0 1 11,000 93 99 8,000 3,000 0 0 
Bulancak Kucukada 1 0 0 18,700 98 2000 0 2,000 16,700 1 
Bulancak Yenihisar 1 0 0 11,000 98 2000 0 3,000 8,000 1 
 (INS+ENH)        
Camoluk Kutluca 1 0 1 11,800 94 2000 5,800 6,000 0 0 
Espiye Kozkoy Gr. 5 3 0 23,750 93 2000 13,750 4,500 5,500 2 
Gorele Bozcaali Gr. 8 0 0 38,880 93 2000 0 100 38,750 8 
 (INS+ENH)        
Gorele Calis 3 0 0 42,030 98 2000 0 4,500 37,530 3 
 (INS+ENH)        
Guce Guragac Gr. 3 2 1 23,920 94 99 16,920 7,000 0 0 
 (INS+ENH)        
Tirebolu Kovanpinal 3 2 1 12,700 94 99 6,700 6,000 0 0 
Merkez Akkoy Gr. 23 14 0 28,000 91 2000 13,500 100 14,400 9 
Dereli Yavuzkemal 12 8 0 32,500 91 2000 8,800 100 23,600 4 
Gorele Kirikli Gr. 24 11 0 23,650 85 2000 150 100 23,400 13 
S.Karahisar Arslansah 1 0 0 12,870 91 99 6,870 100 5,900 1 
Dereli Yuva 1 0 0 15,950 99 2000 0 1 15,949 1 
Guce Sogukpinar 1 0 0 6,300 99 2000 0 1 6,299 1 
Merkez Inisdibi 7 5 2 25,000 98 99 11,000 14,000 0 0 
Dereli Kiziltas 8 4 2 46,000 98 2000 16,000 15,000 15,000 2 
Camoluk Hacrahmetoglu 3 0 0 20,850 99 2000 0 1 20,890 3 
Kesap Duzkoy 0 0 0 19,500 97 99 6,500 13,000 0 0 
Bulancak Karaagac 0 0 0 1,000 99 2000 0 1 999 0 
Canakci Caglayan 0 0 0 750 99 2000 0 1 749 0 
Dogankent Catak 0 0 0 600 99 2000 0 1 599 0 
Eynesil Yarimca 0 0 0 1,350 99 2000 0 1 1,349 0 
Gorele Sogukpinar 0 0 0 2,750 99 2000 0 1 2,749 0 
Tirebolu Tekkekoy 0 0 0 750 99 2000 0 1 749 0 
Yaglidere Caglayan 0 0 0 750 99 2000 0 1 749 0 
 Total 122 54 8 510,533   124,173 86,510 299,861 60 
Gumushane            
   Number of units  Duration Expend- Cost of the Following year (2000) 
District Village or   will complete Total   iture cost first half  Number 
Name Village group Total Completed by the end of cost Big. Fin. by the end of year Cost of units 
    1999    of 1998 1999   
Torul Altinpmar 5 0 0 40,000 97 2000 0 4,000 36,000 5 
Torul Buyuk Cit 1 0 1 7,000 97 99 0 7,000 0 0 
Kurtun Akcel 0 0 0 5,000 99 2000 0 1 4,999 0 
Kose Yaylim 0 0 0 6,000 99 99 0 1 5,999 0 
Merkez Akcahisar 1 0 0 8,000 99 2000 0 1 7,999 1 
 Total 7 0 1 66,000   0 11,003 54,997 6 
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Ordu            
   Number of units  Duration Expend- Cost of the Following year 

(2000) 
District Village or   will complete Total   iture cost first half  Number
Name Village group Total Completed by the end of cost Big. Fin. by the end of year Cost of units 
    1999    of 1998 1999   
Merkez Burhanetin- 8 6 0 35,340 94 2000 15,340 3,500 16,500 2
 Cavuslar Gr.      
Caybasi Kokluk- 8 1 3 27,110 94 2000 12,110 4,000 11,000 4
 Akbaba Gr.      
Fatsa Tepecik 4 2 1 17,500 97 2000 7,500 3,500 6,500 1
Persembe Yumrutas 1 0 0 16,000 98 2000 0 2,000 14,000 1
Unye Guzelyali 2 0 0 36,000 97 2000 0 3,600 32,400 2
 (INS+ENH)      
Unye Yenikoy 1 0 0 10,000 94 2000 0 1,000 9,000 1
Merkez Yagizli Gr. 22 21 0 32,120 89 2000 14,620 100 17,400 1
Merkez Uzunisa 5 3 0 11,520 95 2000 5,020 100 6,400 2
 (INS+ENH)      
Ulubey Uzunmahmut 6 5 0 25,250 91 2000 11,250 100 13,900 1
Ulubey Cubuklu- 6 4 0 20,820 96 2000 3,820 100 16,900 2
 Konak Gr.      
Ulubey Ohtamis 1 0 0 13,250 97 2000 6,250 100 6,900 1
Fatsa Bolaman Gr. 2 1 0 18,305 93 2000 8,305 100 9,900 1
Aybasti Toygar 8 3 0 40,000 98 2000 4,000 100 35,900 5
Golkoy Kuzoren 2 1 0 9,000 98 2000 4,000 100 4,900 1
Unye Cayirli 3 2 0 12,000 98 2000 3,000 100 8,900 1
Unye Sarihalil 5 2 0 20,000 98 2000 8,000 100 11,900 3
Merkez Pelitli 1 0 0 10,000 99 2000 0 1 9,999 1
Caybasi Goksu 1 0 0 8,000 99 2000 0 1 7,999 1
Mesudiye Gocbeyi 1 0 0 9,000 99 2000 0 1 8,999 1
Merkez Alinca 0 0 0 1,500 99 2000 0 1 1,499 0
Merkez Akcatepe 0 0 0 3,000 99 2000 0 1 2,999 0
 (INS+ENH)      
Fatsa Hoylu 0 0 0 3,000 99 2000 0 1 2,999 0
Golkoy Ozlu 0 0 0 2,500 99 2000 0 1 2,499 0
Mesudiye Aricilar 0 0 0 5,000 99 2000 0 1 4,999 0
Unye Beylerce 0 0 0 3,000 99 2000 0 1 2,999 0
Unye Gobu- 0 0 0 2,500 99 2000 0 1 2,499 0
 Sahilkoy      
 Total 87 51 4 391,715 103,215 18,610 269,890 32
Rize            
   Number of units  Duration Expend- Cost of the Following year 

(2000) 
District Village or   will complete Total   iture cost first half  Number
Name Village group Total Completed by the end of cost Big. Fin. by the end of year Cost of units 
    1999    of 1998 1999   
Merkez Muradiye Gr. 49 47 0 191,000 91 2000 139,000 3,000 49,000 2
Ardesen Yamacdere 6 2 0 38,000 95 2000 9,000 2,500 26,500 4
Merkez Pazarkoy 1 0 0 7,000 98 2000 0 100 6,900 1
Ardesen Yeniyol 3 0 0 15,000 98 2000 0 100 14,900 3
 Total 59 49 0 251,000 148,000 5,700 97,300 10
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Trabzon            
   Number of units  Duration Expend- Cost of the Following year 

(2000) 
District Village or   will complete    iture cost first half  Number
Name Village group Total Completed by the end of cost Big. Fin. by the end of year Cost of units
    1999    of 1998 1999   
Merkez Karakaya Gr. 170 0 0 665,000 94 2000 565,000 50,000 50,000 170 
Merkez Sevimli 7 6 0 33,000 95 2000 13,000 3,000 17,000 1 
Arakli Dulkoy 4 0 4 19,000 97 99 7,000 12,000 0 0 
Arsin Cubuklu- 1 0 0 18,000 97 2000 1,000 7,000 10,000 1 
 Kaynaz Mh.     
Besikduzu Isikli 11 0 5 10,000 97 2000 1,000 7,000 2,000 6 
Besikduzu Akkese (INS+ 1 0 0 21,000 97 2000 1,000 8,000 12,000 1 
 ENH)     
Besikduzu Agach- 1 0 0 20,000 97 2000 5,000 3,000 12,000 1 
 Kizilagac Yay.     
 (INS+ENH)     
Caykara Akdogan- 20 15 2 32,000 98 2000 22,000 10,000 0 3 
 Soganli-     
 Ormancik Gr.     
Of Hayrat Gr. 177 110 20 603,000 92 253,000 128,000 222,000 47 
Sumene Petekli- 14 10 2 48,000 95 2000 22,000 16,000 10,000 2 
 Uzumlu Gr.     
 (INS+ENH)     
Vakfikebir Kalecik Gr. 219 0 0 200,000 85 2000 0 100 199,900 219 
Yomra Yokuslu 22 18 2 50,000 93 2000 20,000 8,000 22,000 2 
Merkez Yesilyurt 0 0 0 10,000 99 99 0 1 9,999 0 
Arakli Degirmenci Gr. 0 0 0 5,000 99 99 0 1 4,999 0 
Arakli Buzluca Gr. 0 0 0 5,000 99 99 0 1 4,999 0 
Caykara Calisanlar Gr. 0 0 0 8,000 99 99 0 1 7,999 0 
Of As. Kislacik 0 0 0 8,000 99 99 0 1 7,999 0 
Vakfikebir Kirazhk Gr. 0 0 0 15,000 99 99 0 1 14,999 0 
 Total 647 159 35 1,770,000 910,000 252,106 607,894 453 
Bayburt            
   Number of units  Duration Expend- Cost of the Following year 

(2000) 
District Village or   will complete    iture cost first half  Number
Name Village group Total Completed by the end of cost Big. Fin. by the end of year Cost of units
    1999    of 1998 1999   
Merkez Masat 1 0 0 13,000 98 2000 8,000 100 4,900 1 
Merkez Orence 3 2 0 11,700 97 2000 10,200 100 1,400 1 
Merkez Yaylapimar 1 0 0 13,000 97 2000 8,000 100 4,900 1 
Merkez Balkaymak 0 0 0 4,000 99 2000 0 1 3,999 0 
Merkez Orucbeyli 0 0 0 4,000 99 2000 0 1 3,999 0 
Merkez Sancaktepe 0 0 0 5,000 99 2000 0 1 4,999 0 
Demirozu Eymur 0 0 0 4,000 99 2000 0 1 3,999 0 
 Total 5 2 0 54,700 26,200 304 28,196 3 

Note: i) unit: million TL , ii) 1 dollar=380,000 TL (14/April/1999), iii) big.: Beginning year, fin.: Finished(-ing) year 

Source: GDRS 

(2) Future projects after the projects listed in Table 2.4 and 2.5 

GDRS set up its future plan to complete drinking water facilities for the villagers 
or to make the ratio of household with drinking water 100%. Table 2.7 and Table 
2.8 show GDRS’s development cost plan which has been set up for the DOKAP 
provinces and each province where drinking water supply service is needed or 
improved, respectively. Planning cost is as of 14 April 1999. The costs in these 
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tables indicate total costs to complete drinking facilities. GDRS plans to complete 
in these costs by 2020. 

‘No.’ and ‘Pop.’ in Table 2.7 and 2.8 indicate the number of units and population 
of the units, respectively. ‘No Serviced’ indicates that water supply service is not 
provided in the unit. In the unit of ‘Fountain Provided, but No Water-networked’, 
the residents can take drinking water from water fountain, often installed along the 
roads, from which drinking water is running out. However, they can not take 
drinking water from taps, because water pipes are not connected to their houses. 
‘Renewing Needed’ is the unit needing renewing water supply facilities. For 
example, in ‘No Serviced’ of settlement area of Artvin in Table 2.8 two units with 
population of 153 are not serviced water supplies at present, but would be serviced 
by 2020. It would cost US$ 200,000 as of 14 April 1999. 

GDRS has set up development cost in US$ 100,000 to complete drinking facilities 
per unit of no serviced settlement area, US$ 30,000 per unit of no serviced 
sub-settlement. Development costs in other categories are shown in Table 2.6. 

Table 2.6 GDRS’s Development Cost per unit (‘no serviced’, ‘not full serviced’, ‘fountain provided, but 
no water-networked’ and ‘renewing needed’) in the Settlement and Sub-settlement Areas 

 Settlement Sub-settlement 

No serviced 100,000 30,000 

Not full serviced 100,000 30,000 

Fountain provided, but 50,000 20,000 

no water-networked  

Renewing needed 75,000 25,000 

Note: i) Unit: dollars 

Source: GDRS 

 

Table 2.7 GDRS’s Development Cost Plan to Complete Water Supply Facilities for ‘no 
serviced’, ‘not full serviced’, ‘fountain provided, but no water-networked’ and ‘renewing 

needed’ Unit 

(DOKAP regional level) 
 No serviced  Not full serviced Fountain Provided, 

but 
Renewing needed Total   

Province       No Water-networked       
 No. Pop. Cost No. Pop. Cost No. Pop. Cost No. Pop. Cost No. Pop. Cost 
Artvin 224 4,378 8,232 589 28,067 28,260 51 7,384 2,124 93 10,384 4,590 957 50,213 43,206 
Giresun 681 24,271 27,120 189 16,165 11,340 471 37,680 15,696   1,341 78,116 54,156 
Gumushane 150 2,218 5,988 37 2,627 2,844  15 5,160 1,110 202 10,005 9,942 
Ordu 577 48,948 22,284 196 21,008 12,852 27 4,060 828 36 5,760 1,560 836 79,776 37,524 
Rize 267 5,430 9,612 529 25,631 28,536    796 31,061 38,148 
Trabzon 690 11,913 24,840 189 10,781 8,064 15 460 432 52 9,795 2,400 946 32,949 35,736 
Bayburt 5 Nomad 180 7 1,388 756  8 3,592 720 20 4,980 1,656 
Total 2,594 97,158 98,256 1,736 105,667 92,652 564 49,584 19,080 204 34,691 10,380 5,098 287,100 220,368 
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Table 2.8 GDRS’s Development Cost Plan to Complete Water Supply Facilities for ‘no serviced’, ‘not 
full serviced’, ‘fountain provided, but no water-networked’ and ‘renewing needed’ Unit (Provincial 
level) 
Artvin          

  Settlement Area Sub-Settlement Area  Total  

 No.  Pop. Cost No.  Pop. Cost No.  Pop. Cost 

No Serviced 2 153 200 222 4,225 6,660 224 4,378 6,860 

Not Full Serviced 84 8,459 8,400 505 19,608 15,150 589 28,067 23,550 

Fountain Provided, but No Water-networked 18 2,832 900 33 4,552 870 51 7,384 1,770 

Renewing Needed 30 4,829 2,250 63 4,766 1,575 93 9,595 3,825 

Total 134 16,273 11,750 823 33,151 24,255 957 24,164 36,005 

Unforeseen Expenditure(20%)  2,350   5,205  7,201 

Grand Total  14,100   29,460  43,206 

Giresun                                     

  Settlement Area Sub-Settlement Area  Total  

 No.  Pop. Cost No.  Pop. Cost No.  Pop. Cost 

No Serviced 31 4,010 3,100 650 20,261 19,500 681 24,271 22,600 

Not Full Serviced 54 6,717 5,400 135 9,448 4,050 189 16,165 9,450 

Fountain Provided, but Not Water-networked 122 18,300 6,100 349 19,380 6,980 471 37,680 13,080 

Renewing Needed        

Total 197 29,027 14,600 1,134 49,089 30,530 1,341 78,116 45,130 

Unforeseen Expenditure(20%)  2,920   6,016  9,026 

Grand Total  17,520   36,636  54,156 

Gumushane                                     

  Settlement Area Sub-Settlement Area  Total  

 No.  Pop. Cost No.  Pop. Cost No.  Pop. Cost 

No Serviced 7 1,144 700 143 1,074 4,290 150 2,218 4,990 

Not Full Serviced 18 1,987 1,800 19 640 570 37 2,627 2,370 

Fountain Provided, but Not Water-networked        

Renewing Needed 11 3,280 825 4 1,880 100 15 5,160 925 

Total 36 6,411 3,325 166 3,594 4,960 202 10,005 8,285 

Unforeseen Expenditure(20%)  665   992  1,657 

Grand Total  3,990   5,952  9,942 

Ordu                                     

  Settlement Area Sub-Settlement Area  Total  

 No.  Pop. Cost No.  Pop. Cost No.  Pop. Cost 

No Serviced 18 2,640 1,800 559 46,308 16,770 577 48,948 18,570 

Not Full Serviced 69 8,184 6,900 127 12,824 3,810 196 21,008 10,710 

Fountain Provided, but No Water-networked 5 1,000 250 350 3,060 440 400 4,060 690 

Renewing Needed 8 1,380 600 200 4,380 700 230 5,760 1,300 

Total 100 13,204 9,550 1,236 66,572 21,720 1,403 79,776 31,270 

Unforeseen Expenditure(20%)  1,910   4,344  6,254 

Grand Total  11,460   26,064  37,524 
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Rize          

  Settlement Area Sub-Settlement Area  Total  

 No.  Pop. Cost No.  Pop. Cost No.  Pop. Cost 

No Serviced   267 5,430 8,010 267 5,430 8,010 

Not Full Serviced 113 12,109 11,300 416 13,522 12,480 529 25,631 23,780 

Fountain Provided, but Not Water-networked        

Renewing Needed        

Total 113 12,109 11,300 683 18,952 20,490 796 31,061 31,790 

Unforeseen Expenditure(20%)  2,260   4,098  6,358 

Grand Total  13,560   24,588  38,148 

Trabzon          

  Settlement Area Sub-Settlement Area  Total  

 No.  Pop. Cost No.  Pop. Cost No.  Pop. Cost 

No Serviced   690 11,913 20,700 690 11,913 20,700 

Not Full Serviced 15 1,228 1,500 174 9,553 5,220 189 10,781 6,720 

Fountain Provided, but Not Water-networked 2 175 100 13 285 260 15 460 360 

Renewing Needed 14 2,266 1,050 38 7,499 950 52 9,795 2,000 

Total 31 3,669 2,650 915 29,250 27,130 946 32,949 29,780 

Unforeseen Expenditure(20%)  530   5,426  5,956 

Grand Total  3,180   32,556  35,736 

Bayburt          

  Settlement Area Sub-Settlement Area  Total  

 No.  Pop. Cost No.  Pop. Cost No.  Pop. Cost 

No Serviced   5 Nomad 150 5 Nomad 150 

Not Full Serviced 6 1,376 600 1 12 30 7 1,388 630 

Fountain Provided, but Not Water-networked        

Renewing Needed 8 3,592 600    8 3,592 600 

Total 14 1,200 6  180 20 1,380 

Unforeseen Expenditure(20%)  240   36  276 

Grand Total  1,440   216  1,656 

Note for Table 2.7 and 2.8: unit; 1,000 dollars (14/April/1999) 

Source: GDRS 
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Appendix 6 Completed Works and Developing Projects of Sewerage in Municipalities 

(1) Completed works in 1998 

In 1998 BOP completed sewerage facilities for three municipalities. They are 
shown in Table 2.9. There is no table listing the municipality, which have achieved 
sewerage service to all the households perfectly. Continuing works are shown in 
Table 2.10. 

Table 2.9 Estimated Costs of Completed Works in 1998 
Province Municipality Cost 
Artvin Mugul 114,000 

Gumushane Ozkurtun 20,000 
Rize Merkez 174,000 
 Total 308,000 

Note: unit; million TL 

Source: BOP 

(2) Developing projects 

Table 2.10 shows the DOKAP municipalities, which BOP is carrying out, duration 
of work, total project cost of continuing work and official investment for 1998. 
There is no table listing the municipality, which will have achieved sewerage 
service to all the households perfectly by completion year. In Bayburt no 
development plans have been established. 

Table 2.10 Costs of Continuing Works of Sewerage in 1998 
Artvin         

 Duration Of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  till 1997 Foreign Domestic Municipality 

 Beginning Completion Foreign Total  Credit Resource Contribution
Hopa 1993 2002  810,000 15,422  5,000 7,500 

Arhavi 1997 2003  750,000   5,000 750 
Murgul 1997 2003  550,000   5,000 500 
Giresun         

 Duration Of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  till 1997 Foreign Domestic Municipality 

 Beginning Completion Foreign Total  Credit Resource Contribution
Merkez 1976 1999  1,800,000 998,035  50,000 7,500 

Bulancak 1979 1999  500,000 255,546  20,000 3,000 
Espiye 1997 2003  650,000   5,000 750 
Alucra 1997 2003  700,000   10,000 1,500 
Alucra 1998 2003  600,000   5,000 750 

Gumushane         
 Duration Of Work Total Project Expenditure Official Investment for 1998 

Municipality   cost  till 1997 Foreign Domestic Municipality 
 Beginning Completion Foreign Total  Credit Resource Contribution

Merkez 1991 2001  1,188,000 198,551  100,000 15,000 
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Ordu         
 Duration Of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  till 1997 Foreign Domestic Municipality 
 Beginning  Completion Foreign Total  Credit Resource Contribution 
Merkez 1969 2000  2,547,000 1,698,600  100,000 25,000 
Fatsa 1977 1999  1,494,000 1,217,965  20,000 3,000 
Bolaman 1977 1999  486,000 122,565  80,000 8,000 
Unye 1992 2002  1,944,000 380,340  50,000 7,500 
Aybasti 1997 2003  900,000   5,000 750 
Gurgentepe 1997 2003  850,000   5,000 750 
Korgan 1997 2003  850,000   5,000 750 
Ikizce 1997 2003  600,000   5,000 500 
Rize         
 Duration Of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  till 1997 Foreign Domestic Municipality 
 Beginning  Completion Foreign Total  Credit Resource Contribution 
Merkez 1971 2000  1,800,000 1,436,422  160,000 24,000 
Guneydogdu 1971 2000  700,000 454,639  150,000 15,000 
Pazar 1993 2001  1,710,000 65,595  120,000 18,000 
Ardesen 1997 2003  1,200,000   120,000 18,000 
Findikli 1997 2003  700,000   90,000 9,000 
Buyukkoy 1997 2003  450,000   100,000 10,000 
Cayeli 1998 2000  200,000   5,000 750 
Trabzon         
 Duration Of Work Total Project Expenditure Official Investment for 1998 
Municipality   cost  till 1997 Foreign Domestic Municipality 
 Beginning  Completion Foreign Total  Credit Resource Contribution 
Merkez 1984 2000  3,204,000 2,055,394  338,000 84,500 
Macka 1984 2000  504,000 43,137  50,000 5,000 
Sogutlu 1984 2000  135,000 14,950  22,000 2,200 
Uzungol 1984 2000  360,000 8,648  50,000 5,000 
Yildizli 1984 2000  135,000 19,579  22,000 2,200 
Yomra 1984 2000  360,000 62,324  68,000 6,800 
Akcaabat 1991 2000  1,485,000 242,368  250,000 37,500 
Darica 1991 2000  189,000 26,878  40,000 4,000 
Mersin 1991 2000  261,000 2,969  50,000 5,000 
Arakli 1987 2000  918,000 537,001  60,000 9,000 
Arsin 1987 2000  450,000 5,684  60,000 6,000 
Vakfikebir 1992 2002  1,908,000 17,325  50,000 7,500 
Besikduzu 1992 2002  1,044,000 14,384  50,000 7,500 
Surmene 1993 2001  738,000 122,010  130,000 19,500 
Of 1993 2002  774,000 10,790  70,000 10,500 
Akcakale 1998 2003  250,000   5,000 500 
Akyazi 1998 2003  250,000   5,000 500 
Camburnu 1998 2003  250,000   5,000 500 
Carsibasi 1998 2003  350,000   5,000 500 
Kavakli 1998 2003  250,000   5,000 500 
Kasustu 1998 2003  250,000   5,000 500 
Kiyicik 1998 2003  300,000   5,000 500 
Pelitli 1998 2003  250,000   5,000 500 
Yalincak 1998 2003  250,000   5,000 500 
Yenlay 1998 2003  250,000   5,000 500 
Yesilyali 1998 2003  300,000   5,000 500 

Note: unit; million TL 

Source: BOP 
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Appendix 7 Developing Projects and Future Projects of Sewerage in Villages 

(1) Developing projects 

Table 2.11 shows developing projects of sewerage for the villages of DOKAP 
provinces. As shown in this table, each project cost is TL 200 million, which is 
subsidized by provincial government. This does not include construction cost. 
Unlike the case of water supply, sewerage is not constructed by contractor. 
Villagers usually participate in the case of construction and GDRS supervises the 
construction work. 

Table 2.11 Developing Projects of Sewerage in the Villages of the DOKAP Provinces 
   Duration  Total expenses Subsidy of 
Province District Name of village Beg. Fin. Project cost in 1998 the first half 
       of year 1999 
Artvin Yusufeli Celtikduzu 98 99 200  200 
 Yusufeli Demirkent 98 99 200  200 
Giresun Canoluk Kayacik 98 99 200  200 
 Kelkit Dereyuzu 98 99 200  200 
Gumushane Kose Bizgili 98 99 200  200 
 Kose Yaylim 98 99 200  200 
 Mesudiye Dursunlu 98 99 200  200 
 Mesudiye Cavdar 98 99 200  200 
Ordu Mesudiye Erik 98 99 200  200 
 Mesudiye Kislacik 98 99 200  200 
 Mesudiye A.Gokce 98 99 200  200 
 Fatsa Kulak 98 99 200  200 
 Ardesen Pirinclik 98 99 200  200 
Rize Pazar Hamidiye 98 99 200  200 
 Merkez Permezli 98 99 200  200 
 Merkez Adabasi 98 99 200  200 
 Merkez Orence 98 99 200  200 
Bayburt Merkez Bazciryolu 98 99 200  200 
 Merkez Cayiryolu 98 99 200  200 
 Demirozu Bespinar 98 99 200  200 

Note: i) Unit; million TL, ii) Beg.: Beginning year, Fin.: Finishing year 
Source: GDRS 

(2) Future projects after the projects listing in Table 2.11 

GDRS has set up future plans to construct sewerage for the villagers. Table 2.12 
shows GDRS’s development cost plan for each province where sewerage is 
needed. GDRS will develop sewerage for villages in the provinces except Trabzon, 
we can see that there are a number of projects in Bayburt compared to other 
provinces. GDRS plans to complete construction in the costs by 2020 and to 
introduce treating systems from 1999. Septic tank will be installed in each 
household. These project costs have been estimated in 1999. These are expected 
costs to construct by the same method of project implementation cycle as BOP 
implements, and which is shown in Figure 2.1. 
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Table 2.12 Future Projects of Sewerage in the DOKAP Provinces 
Artvin     Ordu    
District Name of village Population Project cost  District Name of village Population Project cost 
Mekez Seyitler 1,392 161  Unye Senyurt 162 45 

Ardanuc Bulanik 569 164  Fatsa Beyceli 1,010 128 
Borcka Duzkoy 1,121 115  Fatsa Sazcilar 270 46 
Borcka Aralik 595 83  Fatsa Tepecik 158 42 
Hopa Sugoren 1,550 144  Fatsa Orencik 829 71 

Murgul Ozmal 180 39  Mesudiye Guzle 568 76 
Murgul Akantas 267 50  Mesudiye Caltepe 450 87 
Yusufeli Ormandibi 238 80  Mesudiye Alan 57 41 

Rize     Mesudiye Dogancam 57 36 
District Name of village Population Project cost  Giresun    
Merkez Muderisler- 1,359 121  District Name of village Population Project cost 

 Kokulukaya    Alucra Calgan 379 96 
Camlihemsin Dikkaya 1,165 150  Bulancak Buyukada 242 57 
Camlihemsin Kadikoy 103 41  S. Karahisar Yayci 191 40 

Pazar Kocakopru- 
Balta 

657 73      

Pazar Subasi-Haberal 476 50      

 
 

Gumushane     Gumushane    
District Name of village Population Project cost  Kelkit Koycuk 218 36 
Merkez Kurtoglu 217 50  Kose Yuvacik 450 70 
Merkez Sule 68 50  Siran A.Durucay 161 42 
Merkez Akcahisar 127 50  Siran Bolluk 262 52 
Merkez Kabakoy 245 78  Siran Cevrepinari 116 52 
Merkez Calik 89 31  Siran Alincik 231 51 
Merkez Yagmurdere 165 38  Siran Kozogog 278 64 
Merkez Demiroren 46 44  Siran Telme 402 85 
Merkez Yenice 94 32  Siran Beydere 194 38 
Merkez Kocayokus 132 47  Siran Sarica 387 63 
Merkez A.Alicli 134 45  Torul Alinyayla 28 42 
Merkez Y.Alicli 280 60  Torul Bahcelik 281 42 
Merkez Kirikli 163 57  Torul Inkilap 207 34 
Merkez Kayabasi 34 40  Torul Gulacar 351 39 
Merkez Saricicek 268 45  Torul Kocadal 260 44 
Kelkit Basdegirmen 262 72  Torul Isik 80 52 
Kelkit Kizilcakoy 441 63  Torul K.Cil 168 44 
Kelkit Yenikoy 297 53  Unye Senyurt 162 45 
Kelkit Aksogut 287 44  Fatsa Beyceli 1,010 128 
Kelkit Aziz 571 68  Fatsa Sazcilar 270 46 
Kelkit Doganca 216 41  Fatsa Tepecik 158 42 
Kelkit Babakonagi 1,055 88  Fatsa Orencik 829 71 
Kelkit Orenbel 169 48  Mesudiye Guzle 568 76 
Kelkit Akdag 104 53  Mesudiye Caltepe 450 87 
Kelkit A.Ozluce 158 42  Mesudiye Alan 57 41 
Kelkit Y.Ozluce 236 47  Mesudiye Dogancam 57 36 
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Bayburt     Bayburt    
District Name of village Population Project cost  Merkez Corak 112 26 
Merkez Gez Koyu 134 25  Merkez Gulluce 141 26 
Merkez Kavacik koyu 105 25  Merkez Yesilyurt 430 25 
Merkez Cakirbag koyu 153 25  Merkez Kopuz 143 33 
Merkez Camdere 120 25  Merkez Mutlu 669 33 
Merkez Yolalti 403 26  Merkez Akcakuzu 136 33 
Merkez Sigirci 191 25  Merkez Danisment 440 34 
Merkez Polatli 186 25  Merkez Bayraktar 419 33 
Merkez Orta Cimagil 195 25  Merkez Bascimagil 464 32 
Merkez Cayirozu 499 32  Merkez Akduran 134 25 
Merkez Ulucayir 200 24  Merkez Yerlice 177 32 
Merkez Sabuhan 62 25  Merkez Taht 457 33 
Merkez Yazyurdu 338 25  Merkez Sogukgoze 139 25 
Merkez Kurbanpinar 191 25  Merkez Helva 640 35 
Merkez Salkimsu 200 25  Merkez Orence 862 64 
Merkez Dagtarla 331 26  Merkez Adabasi 587 32 
Merkez As. Kislak 67 25  Aydintepe Kavlatan 210 25 
Merkez Igdir 141 25  Aydintepe Alaca 68 25 
Merkez Agoren 331 25  Aydintepe Dumlu 51 25 
Merkez Calidere 385 25  Aydintepe Yanoba 94 25 
Merkez Yaylalar 46 25  Aydintepe Incili 412 33 
Merkez Tasburn 117 25  Aydintepe Catiksu 751 32 
Merkez As. Dikmetas 155 32  Aydintepe Yk.Kirzi 787 34 
Merkez Kop 654 25  Aydintepe Pinargozu 450 25 
Merkez Sancaktepe 331 27  Aydintepe Salcilar 128 26 
Merkez Akduran 134 32  Aydintepe As.Karzi 508 26 
Merkez Yaylapinar 427 26  Aydintepe Yazlik 89 26 
Merkez Ugrak 394 33  Aydintepe Cayirkopru 222 26 
Merkez Dovmekaya 152 26  Demirozu Guvercindere 60 26 
Merkez Sakizli 192 26  Demirozu Cakirozu 171 25 
Merkez Heybettepe 178 25  Demirozu Guclu 109 25 
Merkez Aksacli 73 26  Demirozu Yk.Pinarli 109 25 
Merkez Cerci 120 26  Demirozu Akyaka 115 25 
Merkez Cicekli 197 26  Demirozu Yakupabdal 433 27 
Merkez Kitre 194 26  Demirozu Otlukbeli 125 26 
Merkez Hacioglu 125 25  Demirozu Serenli 278 26 
Merkez Goldere 68 25  Demirozu Devetasi 172 25 
Merkez Camlikoz 347 26  Demirozu Pinarcik 146 25 
Merkez Alapelit 333 33  Demirozu Petekli 196 26 
Merkez Orucbeyli 424 34  Demirozu Karayasmak 100 25 
Merkez Pamuktas 190 26  Demirozu Eymur 272 26 
Merkez Manas 85 27  Demirozu Bayrampasa 113 26 
Merkez Ugurgeldi 127 25  Demirozu Kalecik 687 33 
    Demirozu Elmali 341 26 
    Demirozu Ciftetas 228 26 

 

Notes: i) Unit; 1,000 dollars, ii) Treating system (septic tank) is included in the cost of each project, iii) Population: 

=Disposal capacity. 

Source: GDRS 



 
 
 
 
 
 
 
 
 
 
 
 

4. Water resources 
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CHAPTER 1 WATER RELATED INSTITUTIONS 

1.1 DSI 

The General Directorate of State Hydraulic Works (DSI), established under the 
Ministry of Energy and Natural Resource (MENR), is the primary state executive 
agency for overall water resources planning, management, implementation and 
operation in the country.  The purpose of DSI is to develop water and land 
resources for extensive fields consisting of hydroelectric power, irrigation, water 
supply, flood protection, land reclamation, and improvement of river navigation.  
For this purpose, DSI conducts basic investigations and studies to evaluate 
development potential of river basins and prepares basin wide development plans.  
Thereafter, DSI covers all the stages of project, namely, master plan, feasibility 
study, detailed design, construction and operation (or transfer).  DSI is also 
responsible for investigations, studies, utilization, and conservation of 
groundwater.   

The organization of DSI consists of the general directorate in Ankara, the 25 
regional directorates, and the sub-directorates of provinces and major projects.   

 

1.2 EIE 

The Electrical Power Resources Survey and Development Administration (EIE) is 
established under MENR.  EIE performs the research of water resources and 
geology to identify potential locations of hydroelectric power projects in the 
country.  For implementation of hydroelectric power projects by public and 
private enterprises, EIE provides the engineering services throughout the planning 
and design stages.   

For hydroelectric power projects, EIE is organized with a headquarters in Ankara, 
eight regional hydrometric offices and 16 drilling offices. 

Other than hydroelectric power, EIE undertakes planning and design of thermal 
power projects and the activities for rational utilization of energy, energy 
conservation and utilization of alternative energy sources such as solar and wind 
powers.   

 

1.3 ILLER Bankasi (Bank of Province) 

ILLER Bankasi provides financial supports to municipalities to implement 
infrastructure development projects.  In addition, ILLER Bankasi acts 
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substantially as the project implementation body to conduct planning, design, and 
construction of infrastructure development projects for municipalities.   

In water supply projects for the municipalities with population more than 100,000, 
ILLER Bankasi takes charge of providing necessary facilities within municipal 
boundary in combination with source development and water transmission done 
by DSI.  The role of ILLER Bankasi for water supply projects extends to all the 
facilities including water intake, transmission facility, purification plant, and 
distribution system for the municipalities with population below 100,000. 

The organization of ILLER Bankasi consists of the headquarters in Ankara, 18 
regional directorates, and provincial branches. 

 

1.4 KHGM 

The General Directorate of Rural Services (KHGM) is the implementation body 
for agriculture and infrastructure development projects in rural areas.  In relation 
to water resources development, KHGM undertakes projects for water supply and 
irrigation with development yields below 0.5 m3/sec.  Projects with development 
yield more than 0.5 m3/sec are implemented under the responsibilities of DSI.   

The organization of KHGM consists of the general directorate in Ankara, 11 
regional directorates, and provincial branches. 
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CHAPTER 2 WATER RESOURCES IN DOKAP PROVINCES 

2.1 River Basins 

The territory of Turkey is divided into the 26 river basins.  General information 
of the river basins in Turkey is shown in Appendix 1.  The rivers basins 
concerning with DOKAP Provinces are the Coruh river basin, the Eastern Black 
Sea basin, and the Yesilirmak basin.  Locations of these river basins are shown in 
Appendix 25. 

The Coruh river originates in the Bayburt province and flows down to the east 
through the Erzurum province before entering into the Artivn province.  After 
joining the major tributary of the Tortum river, the Coruh river runs to the north 
and crosses the border of Georgia, then pours into the Black Sea.  Drainage area 
of the Coruh basin is 20,000 km2 within the territory of Turkey. 

To the north of the watershed with the Coruh and Yesilirmak river basins, a 
number of middle and small rivers flow into the Black Sea in the coastal area.  
The group of these river basins is so called the Eastern Black Sea basin.  The 
rivers are characterized as rapid streams flowing down the mountain slopes.  The 
total drainage area of rivers in the Eastern Black Sea basin is 24,000 km2.  

The Kelkit river is the largest tributary of the Yesilirmak river with a drainage area 
of 36,000 km2 and originates in the southern part of the Gumushane province and 
flows down to the west draining the Sivas and the Ordu provinces.  After 
entering into the Samsun province, the Kelkit river joins the Yeslirmak river, then 
pours into the Black Sea near the city of Samsun. 

 

2.2 Precipitation 

In DOKAP Provinces, the coastal area receives abundant precipitation. On the 
other hand, precipitation becomes much less in the inland area.  Annual average 
precipitation ranges from 800 to 2,500 mm along the coastal area and from 400 to 
800 mm in the inland areas, respectively.  Precipitation is observed throughout 
year but varies seasonally, increasing in the winter and decreasing in the summer.   

Snowfall is observed from November to April but number of snowfall days is few 
along the coastal area.  Average number of annual snowfall days is seven at 
Trabzon and 13 at Rize. 
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2.3 Runoffs 

The total area of DOKAP Provinces is 39,201 km2, occupying 5% of Turkey.  On 
the other hand, mean annual runoff in DOKAP Provinces amounts to 26,624 
millions m3/year according to the estimation done by the Regional Directorates of 
DSI, accounting for 14% of that in the whole country.  This indicates DOKAP 
Provinces is quite rich in runoff of which rate is nearly triple the country’s average.  
Water resources potential by province is shown in Appendix 26. 

Mean annual runoff in the Artvin province is 6,799 millions m3/year and the 
largest in DOKAP Provinces because of the Coruh river contributing to 88% of 
the mean annual runoff in the province.  The Giresum province has the second 
largest runoff amounting to 6,264 millions m3/year.  Runoff in the Giresun 
province is quite different between the northern and southern parts.  The northern 
part belonging to the Eastern Black Sea basin covers 60% of the provincial area 
and provides 80% of the runoff in the province.  Contrarily, the southern part 
belongs to the Kelkit river basin and occupies 40% of the provincial area, but the 
runoff accounts for only 20%.  The mean annual runoff becomes smallest in the 
Bayburt province extending over the most upstream basins of the Coruh and 
Kelkit rivers.   

 

2.4 Groundwater 

In DOKAP Provinces, development potential of groundwater is much smaller than 
surface water and is estimated at 484 millions m3/year accounting for only 2% of 
the total water resources potential.  This amount is defined as reliable 
groundwater production that does not exceed an amount of annual recharge for 
sustainability of groundwater resources. 

In compliance with the topography and geological conditions in DOKAP 
Provinces, most runoff caused by rainfall is regarded as direct runoff and 
sub-surface runoff.  Base flow of river corresponds with groundwater runoff 
formed by rain or snowmelt water. Water filtrating into ground is retarded in 
fissures of rock, then discharged slowly into river.  However, there does not seem 
to be any potential aquifer with significant extent consisting of sand and gravel, 
which retards groundwater runoff for the period of one hydrologic year or more, 
due to the absence of alluvium plain in DOKAP Provinces.   

 



DOKAP 4 - 5 Volume VI Spatial/Infrastructure Development 
Final Report  Water resources 

CHAPTER 3 SITUATIONS OF WATER RESOURCES DEVELOPMENT 
PROJECTS 

3.1 Hydropower 

Hydropower is a large part of water resources development in DOKAP Provinces.  
In terms of development potential, DOKAP Provinces, occupying 5% of the 
territory, provide 16% of the total hydroelectric energy in Turkey.  A number of 
hydropower development plans have been prepared in the Coruh and the Eastern 
Black Sea basins.    Hydropower development projects in the Coruh and the 
Eastern Black Sea are listed in Appendix 2 and Appendix 3.   

There are 18 hydropower development projects in total, including one in operation 
and 17 in planning, design, or construction stages in the Coruh river basin within 
DOKAP Provinces.  The development potential amounts to 2,481 MW of 
installed capacity and 8,224 GWh/year of annual energy output.   

In the Artvin province, there exist five major projects on the mainstream of the 
Coruh river.  The Deriner project located near the city of Artvin is under 
construction.  The project consist of a storage dam and a hydroelectric power 
station having an installed capacity of 670 MW and producing annual energy of 
2,178 GWh/year.  The other four projects (Mulatuli, Borcka, Artvin, and Yusferi) 
are also listed on the implementation program of DSI in the year 1999.   

The Eastern Black Sea basin belongs entirely to DOKAP Provinces.  The 
hydropower development projects in the basin consist of 68 hydroelectric power 
stations including two in operation, three under construction and 63 in planning or 
design stages.  The development potential amounts to 3,083 MW of installed 
capacity and 10,944 GWh/year of annual energy output.  The projects in the Rize 
province provide the highest development potential by means of 19 hydroelectric 
power stations with 966 MW and 3,759 GWh/year, followed by the Giresum 
province having 963 MW and 3,262 GWh/year to be developed with the 16 
hydroelectric power stations.   

In the Harsit river basin, which is the largest river basin in the Eastern Black Sea 
basin, the Kurtun project in the Gumushane province is under construction.  The 
project consist of a storage dam and a hydroelectric power station having an 
installed capacity of 80 MW and producing annual energy of 198 GWh/year.  
There exist a plan of hydropower station with 5 MW and 27 GWh/year by means 
of the Atasu dam, which is under construction for the Trabzon Water Supply 
project.  In the province of Ordu, the Topcam dam is being constructed on the 
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Melet river to install a hydroelectric power station with 60 MW and 195 
GWh/year.  In the year 1999 implementation program of DSI, the four projects 
are listed.  These are Tozkoy on the Iyi river, Torul, Aslancik, and Akkoy on the 
Harsit river.  

In the Upper Kelkit basin, there is only one hydropower development plan of the 
Karakus project in the Ordu province with 72 MW and 276 GWh/year. 

Installed capacity and annual energy of hydropower development by province are 
shown in Appendix 27. 

 

3.2 Irrigation 

Irrigation development is limited in DOKAP Provinces due to the topographic 
constraints.  KHGM estimates the potential irrigation area of 635,434 ha, 
corresponding to 16.2% of the total area of DOKAP Provinces.  However, the 
present irrigation development area amounts to 166,522 ha, which is the sum of 
existing, being constructed and planned areas.  It is equivalent only to 4.2% of 
the total area of DOKAP Provinces or 26.2% of the potential irrigation area.  
Potential irrigation area, existing, ongoing and planned areas of irrigation 
development in the DOKAP region are shown in Appendix 4 and Appendix 28. 

Major irrigation development areas exist in the plateau extending from the 
southern part of the Giresun, Gumushane and Bayburt provinces.  The sum of 
major irrigation development areas by DSI in the three provinces accounts for 
31% of the irrigation development areas in the DOKAP region.  A list of major 
irrigation development projects by DSI is shown in Appendix 5. 

 

3.3 Water Supply 

The 15 major cities (Ankara, Istanbul, Izmir, etc.) in Turkey have their own public 
water supply agencies, respectively.  The public water supply agency having an 
individual budgetary execution system conducts water tariff collection, operation 
and maintenance of water supply facilities as well as plan, design and construction 
of water distribution system within the city.  On the other hand, DSI performs 
plan, design and construction of facilities outside city, including intake facilities at 
water source, water transmission and distribution main, and water purification 
plant. 

Other than the 15 major cities, the municipalities operate their water supply 
projects.  DSI and ILLER Bankasi conduct plan, design and construction of 
water supply projects for the municipalities as described above.  
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For the water supply projects in DOKAP Provinces, DSI is concerned with the 
Trabzon Water Supply project to cover the supply areas of Trabzon, Akcaabat and 
Yomra.  In this project, water intake on the Degirmen river, purification plant, 
transmission and distribution mains have already been completed and are in 
operation.  For the purpose to meet future increase of water demand, construction 
of the Atasu dam was initiated in the year 1997.  The project will be completed 
with the Atasu dam, a 5 MW hydroelectric power station, and capacity extension 
of purification plant to meet the future water demand for projected population of 
650,000 in the year 2028.   

 

3.4 Flood Protection and Drainage 

The topography of DOKAP Provinces is characterized as steep mountains as a 
whole, except the Bayburt province and the southern part of the Gumushane 
province.  When a heavy rainstorm occurs, the rivers flowing down the northern 
slope to the Black Sea discharge destructive flow causing inundation, erosion of 
riverbank, and collation of housings along the river in the coastal area.  The 
upstream basins are also threatened by risks of landslides and flow of debris.  

DSI has implemented the protection and improvement works for flood protection 
and drainage since the 1960s.  The works have been done at 438 locations for 
31,400 ha of protection and improvement areas in total.  At present, the number 
of protection and improvement works in planning, design and construction stages 
are 274 locations for 19,200 ha.  There are major projects being implemented.  
Of them, three projects are river improvement of Tali, Firtina, and Iyidere rivers in 
the Rize province. 

The Bayburt province, having the highest agricultural development in DOKAP 
Provinces, is faced with difficulty of further extension of agricultural land due to 
drainage problem.  The drainage project is being implemented for an area of 
15,000 ha in Salyazi of the Bayburt province. 

Number of locations and areas of flood control and drainage projects by province 
are shown in Appendix 6. 
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CHAPTER 4 ISSUES ON WATER RESOURCES DEVELOPMENT IN 
DOKAP PROVINCES 

4.1 Hydroelectric Power 

4.1.1 Issues on hydroelectric power development 

As described above, hydroelectric power projects are dominant in the water 
resource development in DOKAP Provinces.  However, only a few hydroelectric 
power plants are operating at present although a lot of potential projects have been 
planned.  It is therefore understood that hydropower development has been 
activated in the recent years in DOKAP Provinces.  This situation results from 
the government polity considering balanced energy development by region and 
the introduction of private resources to hydroelectric power development.   

On the other hand, it seems the implementation of hydroelectric power projects 
will not contribute greatly to socio-economical promotion in DOKAP Provinces 
but only meet further increase of energy demands in the whole country.  In 
addition, it is anticipated that hydropower development, which requires a reservoir 
with significant extent or trans-basin diversion, would bring negative impacts to 
social and natural environment.  It is reported that a hydropower development 
project in the Firtina river basin in the province of Rize has been suspended due to 
oppositions of surrounding communities claiming environmental conservation in 
the basin.  Some anxieties on social environmental issues concerning 
resettlement are also pointed out to the large dam construction plans in the Coruh 
river basin in the Artvin province (Figure 1).   

Potential impacts to social and natural environment should be carefully assessed 
when a dam construction for hydroelectric power is implemented.  Moreover, it 
is important that implementation of such projects needs to be accepted socially by 
communities in and around respective project sites.  In general, dam construction 
for hydroelectric power project does not provide benefits directly to communities 
around site and sometimes causes resettlement problems on houses, agricultural 
lands, public roads, etc., in its reservoir area.  Such problems have been settled 
by means of compensation and relocation.  However, these are becoming more 
difficult in the near future without acceptances of communities, which are aware 
of issues on social and natural environment.   
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For implementing dam construction, it should be essential to obtain social 
acceptance with understanding to importance and requirement of energy 
development.  In Japan, several ideas have been taken into consideration on this 
matter and one of those is dam construction combined with socio-economical 
promotion for surrounding areas.  For example, dam construction is combined 
with infrastructure development, industrial attraction, tourism promotion using 
reservoir, and so on.  Some of them may be applicable for hydroelectric power 
development with dam construction in DOKAP Provinces. 

It is pointed out that run-of-river type hydroelectric power project by means of 
significant trans-basin diversion brings negative impacts on natural environment 
and water users downstream.  Flow rate at least satisfying maintenance of river 
environment and requirements of present water users should be released for 
downstream area of diversion weir.  Such flow rate should be taken into 
consideration at the time of planning trans-basin diversion.  

4.1.2 Resettlement issues on the Coruh river basin in the Artvin Province 

(1) Summary of the survey 

Social survey was conducted by sub-contracting the work to the local consultant 
to find out the reaction and intention of the people who will be affected by the 
three dam projects (Deriner, Yusufeli, Borcka).  Total of 200 samples is taken.  
For Deriner dam 65 samples are taken from Artvin Center, for Yusufeli dam, 88 
samples are taken from Yusufeli, and for Borcka dam, 47 samples are taken from 
Borcka.  The result of the survey is summarized below.  The questionnaire and 
the survey report are listed in the Appendix 31.   

(2) Reaction to the Coruh river basin development 

The overwhelming majority of the respondents believe the development projects 
planned on the Coruh valley are beneficial.  All except four of the household 
heads believe the projects will have a positive contribution for the national 
economy. For the impact on the region itself, there still is a majority that favors 
the projects (162 out of 200), though the consensus on that issue is not as strong as 
it is in the case of the national economy.  

The respondents were also questioned on the impact on individual families. 
Approximately half believe that the compensation payments and the project itself 
will improve the living conditions of the family. Half believe the individual family 
will be adversely affected by the projects. Overall, the general attitude seems to be 
favorable towards the development projects.  
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(3) Resettlement Choices 

The respondents were first informed about the range of choices they have for the 
types of government support that they can receive. Then they were asked about 
their preferences. Their responses are summarized below.  

 
 Number of 

household heads 
• Prefer to find their own solution- do not wish to government 

resettlement assistance 
137 

• Wish to receive public housing- built under Mass Housing Fund 33 

• Wishes to establish a cooperative with the others affected households 7 

• Any of the above 16 

• Other preferences 7 

 

The great majority of the people in the region are worried that the compensation 
payments will not be made in time. This fear is amply justified under the present 
financing arrangements.  

The private operators who are undertaking these projects are not responsible for 
land expropriation. These payments are made from the regular budget through 
DSI. The allocation to this agency is considerably short of the requirements. This 
constraint has become more severe under the Government stabilization program 
agreed with the IMF. Thus the concern that the payments for expropriation may 
not be made in time is well justified.  

The affected households do not desire other public support if the payments are 
made on time. The worry is that these payments will be delayed and they will 
have no resources for relocation even at the time of inundation.  

The exception to the above pattern of preference for individual solutions are the 
landless people. Compensation is normally paid to the owners of property. 
Landless laborers are not entitled to compensation but they are eligible for 
resettlement assistance. All of the respondents who prefer public assistance are in 
this category and public programs provide a direct subsidy for these groups. 

It is quite evident that this group will also prefer to find individual solutions if the 
subsidy handled by the public agencies were given to them directly. At the 
moment, this is not possible and the only way they can benefit is through 
participation in these public programs. 
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4.2 Water Use 

It seems that potential of water resources are fairly good to meet future increase of 
water demands of industrial, domestic, and irrigation in DOKAP Provinces except 
Bayburt and the southern part of Gumshane, when water development facilities 
will be properly provided.  Some measures may be required on the basis of water 
management plan aiming at controlling water uses in case of drought, especially 
for Bayburt and the southern part of Gumushane, where potentials of water 
resources are smaller compared to other areas and extensive irrigation 
developments are being proceeded.   

 

4.3 Flood Control 

The present flood protection measures seem to be restoration and reinforcement 
for damaged locations by previous floods. To make them effective, flood 
protection plan needs to be prepared on the basis of study on flow capacity of 
river channel and magnitude of probable flood.  Flash flood, which cause flood 
peak discharge in a short time (a few hours) after peak of rainstorm, is likely to 
occur in the Black Sea coast region due to the existence of the steep mountains 
upstream.  It is necessary to reduce such flood peak discharge for prevention of 
flood damage in the Black Sea coast.  There are a number of hydroelectric power 
projects planned and constructed with storage dams in the upstream areas of the 
Black Sea coast.  These storage dams can be taken into consideration for flood 
control to reduce flood peak discharge effectively when a proper dam operation 
during flood is applied. 
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CHAPTER 5 WATER BALANCE STUDY  

5.1 Introduction 

A water balance study discussed hereafter is carried out through preparation of a 
Geographical Information System (GIS) in the DOKAP region.   

 

5.2 Water Resources Potential 

5.2.1 Basin divisions 

The river basins relevant to the DOKAP region are the Coruh, Eastern Black Sea, 
and Yesilirmak basins.  For the purpose of evaluating water resources potential in 
different areas in the DOKAP region, the river basins are divided into subbasins 
on the basis of the available topographic maps with a scale of 1:250,000.  The 
subbasins in the DOKAP region are classified into the following 14 groups in 
compliance with regional characteristics of climate and topography (See Table 1). 

Table 1  River Systems and Subbasin Groups 

River System Subbasin Group Area 
(km2) 

Coruh Lower Coruh 2,529 
 Belta 2,227 
 Middle Coruh 3,546 
 Oltu 6,958 
 Upper Coruh 4,778 
Eastern Black Sea Eastern Black Sea - East 1 2,891 
 Eastern Black Sea - East 2 2,796 
 Eastern Black Sea - East 3 2,955 
 Eastern Black Sea - East 4 1,309 
 Harsit 3,365 
 Eastern Black Sea - West 1 3,901 
 Eastern Black Sea - West 2 3,776 
 Eastern Black Sea - West 3 2,290 
Kelkit Upper Kelkit 4,681 
 Karakus 1,052 

 

Locations of the subbasins are shown in Appendix 29. 

 

5.2.2 Precipitation 

Monthly precipitation records in and around the DOKAP region are provided from 
a database of the General Directorate of Meteorology (DMI).  Through review of 
availability of the records, the monthly precipitation records at the 67 gauging 
stations are selected and used for the study.  These gauging stations have 
different periods of records.  The correlation analysis is therefore carried out to 
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prepare the monthly precipitation at the 67 gauging station for the period from the 
year 1981 to 1998.  A summary of monthly precipitation at these gauging 
stations is shown in Appendix 7. 

Based on the average annual precipitation at the 67 gauging stations, the isohyetal 
map covering the DOKAP region is prepared as shown in Appendix 30.  Using 
the isohyetal map, basin mean precipitation in each subbasin is computed by the 
following equations: 

 
Ps = ∑ {Ai×(Pi + Pi’)/2}, 
As = ∑ Ai, 
 
where, 
Ps  : basin mean precipitation 
As : subbasin area 
Ai : area between isohyetal lines (i) and (i’) in sub-basin 
Pi : value of precipitation for isohyetal line (i) 
Pi’ : value of precipitation for isohyetal line (i’) 

 
Mean precipitation is also computed on sub-provincial basis by the following 
equations: 
 

Pp = ∑ (Psi×Asi)/Ap, 
Ap = ∑ Ai, 
 
where, 
Pp : mean precipitation in sub-province 
Psi : basin mean precipitation in subbasin (i) 
Asi : area of subbasin (i) covered by sub-province 
Ap : area of sub-province 

 

Mean precipitation by subbasin and sub-province is shown in Tables 5.2 and 5.3, 
respectively. 

 

5.2.3 Runoffs 

Monthly runoff records at 12 gauging stations in the DOKAP region are collected 
from DSI and EIE.  Besides the runoff records, the estimated runoff data are also 
available at two project sites of hydroelectric power development in the Coruh 
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River basin.  A summary of monthly runoff at the gauging stations and project 
sites is shown in Appendix 10.   

The mean subbasin runoff is estimated on the basis of basin mean precipitation 
and runoff at reference gauging station located within the same or nearest 
sub-basin group, using the following equation: 

 
Qs = Qg × Ps/Pg × As/Ag, 
 
where, 
Qs : sub-basin runoff 
Qg : runoff at reference gauging station 
Ps : basin mean precipitation in subbasin 
Pg : basin mean precipitation in upstream basin of reference gauging station 
As : area of subbasin 
Ag : area of upstream basin of reference gauging station 
 
The runoff is also computed on sub-provincial basis by the following 
equations: 
 
Qp = ∑ (qsi×Asi) 
Ap = ∑ Asi 
 
where, 
Qp : mean precipitation in sub-province 
qsi : runoff per unit area in subbasin (i) 
Asi : area of subbasin (i) covered by sub-province 
Ap : area of sub-province 

 

Annual runoff by subbasin and sub-province is estimated for average and 1 in 
10-year drought as shown in Appendix 11 Appendix 14. 

 

5.2.4 Groundwater 

Available information for groundwater potential in the DOKAP region is only on 
provincial basis.  For the purpose of the water balance study, groundwater 
potential on sub-provincial basis is computed using a reliable annual production 
per km2, which can be obtained from the provincial basis data shown in Table 2 
and Appendix 26. 
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Table 2  Reliable Groundwater Resources 

Reliable Annual Production 
Province Area 

(km2) Province 
(MCM) 

Per km2 

(m3) 
Artvin 7,436 25 3,362 
Giresun 6,934 135 19,649 
Gumushane 6,528 15 2,298 
Ordu 6,000 59 9,833 
Rize 3,920 100 25,510 
Trabzon 4,684 130 27,754 
Bayburt 3,699 20 5,407 

 

5.2.5 Reliable water resources 

Water resources potential in the DOKAP region is evaluated by subbasin through 
the analyses of precipitation and runoff discussed above.  An evaluation of 
reliable water resources during drought period is carried out using ‘dry season 
factor’ and ‘critical year factor’.  ‘Dry season factor’ is defined as a ratio of 
average minimum monthly runoff to average annual runoff.  ‘Critical year factor’ 
is defined as a ratio of probable 10-year minimum monthly runoff to average 
annual runoff.  These factors are derived from the runoff data at the gauging 
stations and project sites as mentioned above.  Appendix 15 shows dry season 
factor and critical year factor derived from runoff data.  Based on this table, the 
following figures of dry season factor and critical year factor are applied for each 
subbasin group (See Table 3). 

Table 3  Dry Season Factor and Critical Year Factor by Subbasin Group 

River System Subbasin Group Dry Season 
Factor 

Critical 
Year Factor 

Coruh Lower Coruh 0.35 0.20 
 Berta 0.55 0.35 
 Middle Coruh 0.30 0.25 
 Oltu 0.65 0.50 
 Upper Coruh 0.30 0.20 
Eastern Black Eastern Black Sea - East 1 0.40 0.30 
Sea Eastern Black Sea - East 2 0.40 0.30 
 Eastern Black Sea - East 3 0.25 0.20 
 Eastern Black Sea - East 4 0.25 0.20 
 Harsit 0.25 0.15 
 Eastern Black Sea - West 1 0.25 0.20 
 Eastern Black Sea - West 2 0.20 0.10 
 Eastern Black Sea - West 3 0.20 0.10 
Kelkit Upper Kelkit 0.05 0.02 
 Karakus 0.05 0.02 
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5.3 Water Demand 

5.3.1 Administrative divisions and population 

The DOKAP region consists of the seven provinces, i.e. Artvin, Giresun, 
Gumushane, Ordu, Rize and Trabzon, governed by provincial government 
respectively.  Each province is divided into sub-provinces.  The number of 
sub-provinces in the seven provinces is 82 in total.  There are 3,000 of 
settlements in total, which are the local administrative units including 286 
municipalities and 2,714 of villages.   

Population in the DOKAP region is estimated at 2.91 million in the year 1997.  A 
population projection discussed in the Economic Sector Report indicates that 
population in the DOKAP region will increase to 3.13 million in the year 2010 
and 3.45 million in the year 2020.  In the population projection, the urban 
population in the DOKAP region is defined as the total of population in 
settlements having not less than 10,000 people.  The ratio of urban population to 
the total population is 48.6% in the year 1997 and gradually increases to 56.6% in 
2010 and 60.5% in 2020.  A population projection in the DOKAP region is 
shown in Appendix 16 and is summarized as Table 4. 

Table 4  Population Projection in DOKAP Region 

Year 1997 2000 2005 2010 2015 2020 
Urban 1,415,960 

(48.6%) 
1,549,621 

(53.2%) 
1,587,894 

(53.8%) 
1,770,653 

(56.6%) 
1,934,057 

(58.7%) 
2,088,186 

(60.5%) 
Rural 1,495,148 

(51.4%) 
1,362,013 

(46.8%) 
1,364,529 

(46.2%) 
1,355,227 

(43.4%) 
1,358,966 

(41.3%) 
1,361,703 

(39.5%) 
Total 2,911,108 

(100%) 
2,911,634 

(100%) 
2,952,423 

(100%) 
3,125,880 

(100%) 
3,293,023 

(100%) 
3,449,889 

(100%) 
 

5.3.2 Water demand 

Macro basis figures of per capita water consumption in the provincial centers in 
the DOKAP region are examined using the data shown in River Basin Statistics of 
Environmental Statistics 1995 issued by SIS.  The data indicate total quantity of 
water supplied, amount of water sold, water loss networks and loss rate of water 
by provincial centers, 1989-1992.  The data in the year 1992 are shown below 
together with per capita water consumption obtained from the values of total 
quantity of water supplied simply divided by approximate urban population of the 
respective provincial centers.  The values of per capita water consumption range 
from 93 to 251 lit./capita/day (See Table 5).   
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Table 5  Estimation of Per Capita Water Consumption by Provincial Center 

Supplied Sold Loss Loss Rate
Approx. 
Urban 

Population 

Per Capita 
Water 

Consumption
Provincial 

Center 
(m3) (m3) (m3) (%) 1992 (Liter/day) 

Artvin 947,000 687,000 260,000 27% 20,500 127 
Giresun 2,365,200 2,031,110 334,090 14% 69,500 93 
Gumushane 946,080 778,960 167,120 18% 25,100 103 
Ordu 5,834,160 2,364,060 3,470,100 59% 106,600 150 
Rize 4,730,400 2,560,653 2,169,747 46% 58,300 222 
Trabzon 14,191,200 5,579,293 8,611,907 61% 155,000 251 
Bayburt 1,419,120 536,050 883,070 62% 35,000 111 

 

It should be noted that the values of per capita water consumption do not express 
actual water consumption per person.  The total quantity of water supplied 
consists of water supplied for domestic, industrial, commercial and institutional 
purposes as well as water lost from transmission and distribution network.  
However, such details of water consumption could not be clarified due to 
insufficiency of data for water consumption by purpose and 
unaccounted-for-water including physical leakage and volume for uncollected 
bills.  Per capita water demand discussed here, therefore, indicates a value of 
required water production divided by population, assuming that water demand 
would increase proportionally with population growth.   

On the other hand, some design values of per capita water demand are found in 
water supply plans both urban and rural areas in the DOKAP region.  Applied 
values of per capita water demand are 200 lit./capita/day for urban water supply 
and 90 lit./capita/day for rural water supply, respectively.   

The values of per capita water consumption shown above may reflect difference 
of urbanization levels among the provincial centers, suggested by population.  
Per capita water consumption for urban area is therefore assumed in relation to 
population.  In compliance with the calculated values and design values, the 
following values of per capita consumption are applied for the purpose of water 
demand projection (See Table 6): 

Table 6  Per Capita Water Demand Applied for Urban Area 

Population Per Capita Water Demand 
(lit./day) 

Less than 50,000 150 
50,000 to 150,000 200 
More than 150,000 250 

 

For per capita water consumption for rural area, 90 lit./capita/day is applied as 
given for the design purpose for rural water supply. 



DOKAP 4 - 19 Volume VI Spatial/Infrastructure Development 
Final Report  Water resources 

Estimated water demand by sub-province is shown in Appendix 17 and Appendix 
19. 

 

5.3.3 Irrigation water requirements 

Water requirements for irrigated agricultural land are estimated from available 
data of planned irrigation projects in the DOKAP region.  According to the 
planned projects in the Bayburt province, water for irrigation is required for the 
period from May to September.  Monthly irrigation water requirement per 
hectare is shown in Table 7 together with average monthly precipitation at 
Bayburt. 

Table 7  Irrigation Water Requirement in Bayburt 

Month Irrigation Water Requirement
(m3/ha) 

Precipitation 
(mm) 

January  26 
February  30 
March  34 
April  57 
May 0.47 76 
June 261.99 54 
July 1,288.02 20 
August 1,632.77 15 
September 566.82 21 
October  47 
November  39 
December  29 

Total 3,751.07 445 
 

Irrigation water requirement varies regionally depending on precipitation.   The 
sum of water volumes of irrigation water requirement and precipitation becomes 
5,597 m3/ha from May to October.  Irrigation water requirement by sub-province 
is therefore calculated as a balance between this figure and a total volume of 
precipitation per hectare in sub-province for these months.  The same calculation 
is also conducted by month to estimate irrigation water requirement in the driest 
month.  From the monthly irrigation requirement and precipitation shown above, 
the sum of these is 1,782 m3/ha in August. 

Existing and potential irrigation areas by sub-province are estimated on the basis 
of land use analysis through the preparation of GIS.  Estimated irrigation area 
and water requirement are shown in Appendix 20. 
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5.3.4 Water balance 

(1) Water balance on annual basis 

Water balance on annual basis is examined by comparison between water potential 
and use.  Water potential represents the sum of average surface runoff and 
reliable groundwater sources.  Water use consists of demand for water supply 
and irrigation water requirement.  The results of water balance on annual basis 
are shown in Appendix 21 and Appendix 22 and summarized as Table 8 and 9. 

Table 8  Annual Water Balance - Year 2000 

Province Water Potential 
(MCM/year) 

Water Use 
(MCM/year) 

Balance 
(MCM/year) Utilization Ratio 

Artvin 4,519 57 4,461 1.3% 
Giresun 3,571 60 3,511 1.8% 
Gumushane 1,915 118 1,798 6.2% 
Ordu 3,651 47 3,603 1.3% 
Rize 6,105 16 6,089 0.3% 
Trabzon 3,873 50 3,824 1.3% 
Bayburt 770 56 713 7.5% 

Total 24,405 406 23,999 1.7% 

Table 9  Annual Water Balance - Year 2020 

Province Water Potential 
(MCM/year) 

Water Use 
(MCM/year) 

Balance 
(MCM/year) Utilization Ratio 

Artvin 4,519 83 4,436 1.8% 
Giresun 3,571 69 3,502 2.0% 
Gumushane 1,915 314 1,601 16.5% 
Ordu 3,651 49 3,602 1.4% 
Rize 6,105 17 6,088 0.3% 
Trabzon 3,873 51 3,822 1.4% 
Bayburt 770 185 585 24.7% 

Total 24,405 768 23,637 3.2% 
 

In the DOKAP region, water utilization ratio, representing a ratio of water use to 
water potential, is only 1.7% in the year 2000.  The provinces of Gumushane and 
Bayburt indicate the higher values of 6.1% and 7.3%, respectively, indicating that 
water potential is lower and irrigation water requirement is larger than those in the 
other provinces.  Water utilization ratio in the DOKAP region will be still 3.2% 
in the year 2020.   

When annual surface runoff decrease to a level of 1 in 10-year drought, water 
utilization ratio is estimated at 2.1% for water use in the year 2000 and 3.9% in 
the year 2020, respectively.  The results indicate that water resources potential is 
quite enough for water use in the DOKAP region on the annual basis. 
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(2) Water balance for drought period 

Water balance is also examined in case of drought, using reliable water resources 
during drought period.  Reliable water resources consist of surface water in the 
driest month in a year and ground water.  Comparison between reliable water 
resources and water use is carried out on average daily basis.  The results of 
water balance for drought period are shown in Appendix 23 and Appendix 29 and 
summarized as Table 10 and 11. 

Table 10  Water Balance for Drought Period - Year 2000 

Province 
Reliable Water 

Resources 
(m3/day) 

Water Use 
(m3/day) 

Balance 
(m3/day) 

Artvin 4,766,126 740,501 4,025,625 
Giresun 2,442,022 600,664 1,841,358 
Gumushane 1,135,353 1,474,122 -338,769 
Ordu 2,094,362 189,470 1,912,892 
Rize 6,845,837 43,869 6,801,969 
Trabzon 3,632,384 226,101 3,403,283 
Bayburt 694,985 762,8,955 -73,970 
Total 21,611,070 4,040,683 17,564,387 

Table 11  Water Balance for Drought Period - Year 2020 

Province 
Reliable Water 

Resources 
(m3/day) 

Water Use 
(m3/day) 

Balance 
(m3/day) 

Artvin 4,766,126 1,104,180 3,661,946 
Giresun 2,442,022 716,904 1,725,118 
Gumushane 1,135,353 4,089,468 -2,954,115 
Ordu 2,094,362 203,994 1,890,368 
Rize 6,845,837 52,919 6,792,918 
Trabzon 3,632,384 261,043 3,371,341 
Bayburt 694,985 2,612,985 -1,718,000 
Total 21,611,070 9,041,493 12,569,577 

 

The results indicate that reliable water resources are sufficient in the five 
provinces except Gumushane and Bayburt. 

In case of a critical drought of 1 in 10-year, reliable water resources still meet 
water use of the four provinces, i.e. Artvin, Ordu, Rize and Trabzon in the year 
2020.  The province of Giresun shows that the total of reliable water resources is 
enough for water use on provincial basis but water deficit occurs in three 
sub-provinces requiring water for irrigation. 
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CHAPTER 6 WATER RESOURCES DEVELOPMENT PLAN 

6.1 Water Supply and Irrigation 

At present, domestic water supply in the DOKAP region relies largely on 
groundwater resources.  However, large increase of groundwater usage is not 
expected due to the limitation of groundwater resources in the DOKAP region.  
Therefore, it is necessary to increase utilization of surface water resources for 
domestic purposes in the future, especially in urban areas.   

As mentioned before, the DOKAP region is rich in water resources as a whole.  
During the dry season, base flow of rivers in the Coruh and Eastern Black Sea 
basins are stable and sufficient to meet water demands.  The results of water 
balance study indicate that available water resources will be sufficient until the 
year 2020 in Artvin, Rize, Trabzon, Ordu provinces and the north of Giresun 
province.   

However, it is anticipated that water shortage will happen in Bayburt and 
Gumushane provinces and the south of Giresun provinces.  These areas are 
located in plateau which has large areas suitable for extended irrigation.  Large 
scale irrigation development projects are ongoing in these areas, including storage 
dams to supply irrigation water during the dry season.   

As indicated in the water balance study, storage dams for water supply will also be 
required to meet increase of domestic water demand in the future.  In these areas, 
it is necessary to prepare and implement a regional water management program as 
soon as possible for the purpose of effective use of the limited water resources.  
The water management program should be formulated on the basis of detail 
assessment for availability of water resources and for water demand projections.  
The regional directorates of DSI will be a principal organization in charge of the 
water management program, cooperated by other relevant organizations. 

 

6.2 Hydropower Development 

There a large number of hydropower development plans in the DOKAP region.  
The large scale development projects are moving to implementation stage in the 
Coruh River basin at this moment.  The Coruh River basin stays in an important 
position for energy development in the country in terms of effective use of ample 
water resources and hydropower potential.  However, it is pointed out that 
preparation of huge amounts of project costs and potential threat to environment 
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are the major constraints on implementation of the Coruh River basin 
development. 

For the purpose of raising funds to hydropower projects, introduction of private 
funds is being envisaged in the form of Build-Operate-Transfer (BOT).  However, 
it seems that there are some difficulties for private sectors to participate in the 
hydropower development.  The hydropower projects along the Coruh River 
mainstream are quite large and costly.  Every project will require a huge amount 
of fund for construction.  It will take a long period of operation to recover the 
investment cost.  It is also pointed out that electricity is sold on the basis of cost 
per kWh energy regardless of capacity available of hydropower plant with storage 
dam to produce peak power.  These imply that present environment for private 
sector participation to hydropower development is still premature to attract private 
sector interests. 

Relocation of trunk roads due to construction of storage dam is a significant 
problem for regional development.  Of the trunk road between Hopa to Yusufeli, 
the length of 100 km will be relocated to construct the five storage dams in the 
Lower Coruh.  Inland transport is already obstructed at the construction site of 
the Deriner dam.  If construction of all five dams is implemented, the obstruction 
of inland transport between Hope to Yusufeli will continue for a long time period 
until the end of the relocation completely.  Inland transport in Artvin is subject to 
the obstruction.  It is anticipated that the obstruction of the trunk road for a long 
time period negatively affects economic activities of the province largely relying 
on inland transport.   

None of environmental impact assessment (EIA) was conducted for the 10 
hydropower development plans along the mainstream of the Coruh River at the 
time of their feasibility studies.  At this moment, five projects are going to be 
implemented after detailed design.  Deriner Dam and HEPP Project has EIA 
report that was completed in 1999 based on final design stage data.  Before 
initiating the implementation, environmental impacts during construction and 
operating stages of the rest of projects should be examined and environmental 
mitigation plans should be prepared on the basis of EIA in case negative impacts 
are foreseen for the five projects.  Depending on results of EIA, the present 
implementation programs of these dam construction should be revised when 
negative impacts are significant.   

The master plan for water resources development in the Coruh River basin was 
prepared more than 15 years ago and mainly proposed the construction of dams 
and hydropower stations for utilizing water resources potential in the basin.  
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Revision of the master plan should be undertaken, reflecting the change in 
socio-economic conditions after the preparation of the existing master plan and 
future requirements of water resource development in the basin in line with the 
DOKAP Master Plan. 

 

6.3 Flood Control 

The coastal areas in the Eastern Black Sea basin suffer from damages by flash 
flood caused by heavy rainstorm.  The flood control plans proposed at present 
consist mainly of dykes, bank protections, and river training works to protect or 
restore damaged locations in the past.  A more comprehensive flood control plan 
should be formulated covering the entire river basin.  Basin-wide flood control 
plan should be prepared by river basin, including the following: 

• Evaluation of flood magnitude, 
• Analysis of flood damage, 
• Selection of areas to be protected on the basis of land use plan, 
• Target level for flood control in terms of magnitude and frequency of flood, 
• Plan of flood control facilities, and 
• Implementation plan. 

 

There are a large number of hydropower development plans in the Eastern Black 
Sea basin.  Considering flood characteristics in the Eastern Black Sea basin, 
flood control dam is very effective for the purpose of reducing peak discharge 
against flash flood.  Existing development plans of dams in the Eastern Black 
Sea basin were prepared for the purpose of hydropower only.  Of them, the 
existing plans should be revised to combine flood control function with dam as 
part of basin-wide flood control plan when its regulating capacity is found to be 
effective for reducing flood peak. 





























































































































 
 
 
 
 
 
 
 
 
 
 
 

5. Energy 
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CHAPTER 1 EXISTING ENERGY CONDITIONS IN TURKEY 

1.1 Energy Sector Overview 

As the economy expands, domestic production of energy in Turkey is not sufficient 
to meet its fast growing demand. Imported oil and gas occupy an important part of 
Turkey’s energy consumption. Turkey’s most important domestic energy source is 
hydroelectricity, which accounts for 38% of total electric power generation and 5% 
of primary energy supply. The exploitable hydropower potential is estimated at 
35,045 MW, of which 10,307 MW has been developed and another 4,100 MW is 
under construction or planned to be developed by 2000. 

Abundant deposits of low quality lignite also exist—estimated at 8.2 billion tons, 
half of which are of low calorific value and high sulfur content—accounting for 
30% of power generation and of primary energy. Domestic production of 
hydrocarbon at 90,000 bbl per day or 3.7 million tons/year accounted for 14% of 
the domestic demand in 1995. This proportion is not expected to increase 
substantially because of the limited prospect of Turkey’s geology. Environmental 
considerations restricted the potential utilization of domestic lignite and coal in 
large scale. The balance of domestic energy consumption will continue to rely on 
fuel imports, especially crude oil and petroleum products (estimated at 33 million 
tons by the year 2000), as well as natural gas (15 billion m3 in 2000), which 
together constitute 54% of primary energy supply. By the year 2010, imported fuel 
will increase to 73-75% of the total energy consumed.  

The Government of Turkey (GOT) has signed long-term gas sales and purchase 
agreements for the supply of 6 BCMA (Billion m3/year) and 8 BCMA under 
separate agreements with Russian Federation and 4 BCM (LNG) per year with 
Algeria. Turkey used to rely on a major source of oil supply from Iraq through the 
Iraq-Turkey crude oil pipeline, constructed in 1976 and later expanded to carry 
about 73 million metric tons of crude oil. The suspension of the pipeline operation 
in August 1990, however, caused Turkey to lose not only revenues from the 
transportation of Iraq’s crude oil, but also a secured source of supply of a major 
portion of its oil.   

 

1.2 Institutions in Energy Sector 

State Planning Organization oversees the public sector investment in the whole of 
Turkey, including energy sector development. SPO is also in charge of middle and 
long-term energy demand forecast in Turkey, based on its projection of economic 
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growth. The Ministry of Energy and Natural Resources (MENR) is responsible for 
the planning, coordination and development of energy resources in Turkey. The 
Turkish Hard Coal Enterprise (TTK), the Turkish Lignite enterprise (TKI), the 
Turkish Petroleum Corporation (TPAO) and the Mineral Research Institute (MTA) 
have responsibility for the extraction of fossil fuels and radioactive materials. 
Design and construction of public sector hydroelectric projects is entrusted to the 
State Hydraulics Authority (DSI). Almost all the power generation and 
transmission are the responsibility of the Turkish Power Generation and 
Transmission Company (TEAS). The Turkish Power Distribution Company 
(TEDAS) has responsibility for distributing electricity produced by TEAS. The 
production, transport and marketing of petroleum products are undertaken 
respectively by Turkish Petroleum Refineries Corporation (TUPRAS), Boru 
Hatlari Ile Petrol Tasima A.S. (BOTAS) and Petro Ofisi (marketing and 
distribution). The Electricity Survey Administration (EIE) is responsible for 
renewable energy, hydropower surveys and implementation of the national energy 
conservation program. 

 

1.3 Energy Consumption and Production 

1.3.1 Energy consumption 

Primary energy consumption increased in 1997 by 5.0% over the previous year, to 
reach 73.3 million tons of oil equivalent (TOE). It increased to 74.2 million TOE in 
1998, and the energy consumption could reach per capita of 1,170 kilograms of oil 
equivalent. (Table 1.1) 

 

By source, consumption of Asphalt, and Bio-mass decreased in 1997, while coal 
and natural gas increased. Power industry is the largest consumer, followed by 
heating and transportation sectors (Appendix 1). 

 

1.3.2 Energy production  

Primary energy production in 1998 was expected to increase by 4.3%, and the total 
amount would increase from 27.7 million TOE to 28.4 million. Domestic 
production could meet 39% of the energy demand. 
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Table 1.1 Energy Consumption and Production in Turkey 

 Unit 1996 1997 1998 
Primary Energy   
Production MTOE 26.9 27.7 28.4 
Consumption MTOE 69.4 73.3 74.2 
Per Capita KOE 1,098 1,141 1,170 
   
Electricity/Demand MW 21,247 21,889 23,352 
Thermal MW 11,312 11,787 13,045 
Hydro MW 9,935 10,103 10,307 
   
Electricity/Production GWh 94,862 103,296 111,022 
Thermal GWh 54,387 63,480 68,793 
Hydro GWh 40,475 39,816 42,229 
   
Import GWh 270 2,492 3,298 
Export GWh 343 271 298 
   
Consumption GWh 94,789 105,517 114,022 
Per capita kWh 1,499 1,643 1,797 
Source: SPO 

 

Under the Seventh Five-year Development Plan (SFYP), 1996-2000, the growth of 
demand for primary energy is expected to increase at an average annual rate of 
5.3% and shall reach 85.8 million TOE by the year 2000. The demand for 
electricity is expected to reach 122 billion kWh during the same period at a growth 
rate of 8% per annum. Imports of gas are expected to displace higher value 
petroleum products and lignite whose consumption is being reduced because of 
environmental concerns. 

 

1.3.3 Power supply 

Electricity production develops very fast in Turkey to meet the demand of rapid 
economic growth. In the expansion of power generation, Turkey is keeping pace 
with the other emerging economies such as South Korea and Thailand. 

Table 1.2 Electricity Production in Turkey 

Electricity Production (kwh) 1980 1985 1990 1995 Growth Rate
Brazil 139,382 193,682 222,823 275,399 4.645%
Japan 572,531 666,941 850,753 980,867 3.654%
Korea, Rep. 37,239 58,007 107,670 184,661 11.265%
Spain 109,226 125,617 151,172 165,627 2.814%
Thailand 14,426 23,074 44,176 80,068 12.104%
Turkey 23,140 34,219 57,543 86,247 9.167%
United States 2,427,320 2,621,929 3,181,549 3,558,397 2.583%

Source: International Energy Statistics Source Book. 
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Installed capacity of power generation totaled 21,889.4 MW as of the end of 1997 
in Turkey, consisting of 29.2% hard coal and lignite fired thermal, 6.4% LPG, fuel 
and diesel oil based thermal, 16% natural gas, 46.2% hydro, and 0.7% geothermal 
power plant. By producer, private sector owned or operated power plants 
accounted for 1777.4 MW or 8.1% of the total, generating 7,754 GWh. 

An addition of 1,813 MW would make the total power generation capacity to 
23,702 MW. However, the investment in power sector was not enough in the early 
1990’s due to economic problems and population pressure. 

 

1.3.4 Power demand forecast 

The long term energy and power demand projection is carried out by SPO and 
MENR. Based on the long term demand projection, TEAS calculated the least cost 
and optimal composition of the power development model. 

The national power demand forecast is based on a possible economic growth rate 
of 5% per year. Unlike in the DOKAP region, the transportation and industry 
sector will continue to take the lead in annual demand expansion, growing at 9.9% 
and 8.7% annually respectively, followed by residential and agriculture sectors. 

According to TEAS’ Long Term Power Development Plan, 2003-2020, lignite as a 
source of power generation will grow at 4.7% annually. The growth rate for 
domestic coal will be 7.0%, natural gas 7.4%, fuel oil 6.3%, imported coal 14.5%, 
hydropower 5.3%. Nuclear power plants are expected to be on board in the year 
2008, and reach 9,000 MW or 8.6% of the total installed capacity in the year 2020. 
The use of the renewable energy will stay at the same level, about 46.9 MW 
throughout the period. 

Table 1.3 Installed Capacity By Source 

 unit: MW 
 Lignite Coal Natural 

Gas 
Fuel Renewable 

Energy 
Imported 

Coal 
Nuclear Hydro Total 

2003 7,410 555 10,353 1,636 47 1,000 0 11,871 32,872 
2020 16,060 1,755 34,853 4,636 47 10,000 9,000 28,542 104,893 
Growth Rate 4.7% 7.0% 7.4% 6.3% 0.0% 14.5% 124.0% 5.3% 7.1%
Share in 2003 22.54% 1.69% 31.49% 4.98% 0.14% 3.04% 0.00% 36.11% 100.0%
Share in 2020 15.31% 1.67% 33.23% 4.42% 0.04% 9.53% 8.58% 27.21% 100.0%
Source: Power Development Plan   

 

Hydropower’s share in power generation will decrease from 36.1% of the total 
installed capacity in the year 2003 to 27.2% in 2020.  The dependence on 
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imported fuel as source of power generation will continue to increase, from 40% of 
the total installed capacity in 2003, to 47% in 2010, 59% in 2015, and 65% in 
2020. 

Table 1.4 Power Demand Forecast 

Unit: GWh 

Year Total Growth 
Rate Net Industry Household Transport Irrigation KWh/

Capita 
Growth 

Rate 
1998 114,022  87,705 46,139 38,567 651 2,348 1,797  
1999 118,472 3.9% 91,500 48,420 39,794 782 2,504 1,840 2.4% 
2000 126,80 7.0% 98,905 52,728 42,518 989 2,670 1,941 5.5% 
2005 196,610 9.1% 161,604 86,891 69,616 1,779 3,318 2,816 7.7% 
2010 294,530 8.4% 250,342 143,925 99,326 2,663 4,428 3,974 7.1% 
2015 404,560 6.5% 347,895 206,355 132,138 132,138 5,595 5,196 5.5% 
2020 555,690 6.5% 483,462 295,161 175,790 175,790 7,069 6,794 5.5% 

Growth 
Rate 7.5%  8.1% 8.8% 7.1% 10.1% 5.1% 6.2%  

Source: MENR 

 

MENR is in the process of updating demand forecast based on the recent economic 
growth figures. The new short to medium term forecast is based on the lower 
demand figures in 1998. In the long run, the changes are minimal. 

Table 1.5 Comparison Between Old and New Demand Forecast 

Unit:GWh 
Year   New Demand Projection   Old Demand Projection Differences 

 Total Growth Rate Total Growth Rate New-Old 
1998 114,020  115,100  -1,080
1999 119,504 4.8% 123,650 7.4% -4,146
2000 128,348 7.4% 134,307 8.6% -5,959
2001 138,487 7.9% 146,195 8.9% -7,708
2002 149,843 8.2% 158,023 8.1% -8,180
2003 163,629 9.2% 170,807 8.1% -7,178
2004 179,173 9.5% 184,624 8.1% -5,451
2005 196,195 9.5% 199,560 8.1% -3,365
2006 213,852 9.0% 215,159 7.8% -1,307
2007 232,671 8.8% 231,794 7.7% 877
2008 252,448 8.5% 249,716 7.7% 2,732
2009 273,402 8.3% 269,021 7.7% 4,381
2010 295,274 8.0% 289,820 7.7% 5,454

Growth Rate 8.3%  8.0%  
Source: SPO  

 

1.3.5 Fuel options in Turkey 

The fuel option analysis for power generation is updated each year. Currently 
combined cycle units (natural gas) is regarded as the most economical, followed by 
domestic hydro projects. According to MENR, average price from BOT projects in 
Turkey is US¢ 5.0 / kwh. This price seemed quite low. Experience from BOTs in 
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other countries showed that the price could be around US¢ 7.0 / kwh. Average 
purchase price for hydropower is US¢ 4-4.5 / kwh, US¢ 4.5-5 / kwh for combined 
cycle, US¢ 3.5-3.8 / kwh for cheap domestic lignite, and US¢ 7.0 / kwh for costly 
domestic lignite. Power from public-financed project (at 16% ROE) is usually US¢ 
1.0 / kwh lower than that from IPPs. Average price from BOO project is US¢ 4.29 / 
kwh, US¢ 1.5-2 / kwh lower than that of BOT projects.  

 

1.3.6 Per capita energy and electricity consumption 

Per capita energy consumption (primary energy) of Turkey in 1995 was 1076 kg of 
oil equivalent according to SPO. This is bigger than those of Thailand (878 kg), 
Malaysia (1,655 kg), and Indonesia (442 kg) in 1995 before the Asian financial 
crisis. 

According to the International Energy Statistics, per capita electricity consumption 
in Turkey in 1995 was 1,057 kWh, compared with 1,199 kWh in Thailand, 1,610 
kWh in Brazil, 3,606 kWh in Korea, 3,594 kWh in Spain, 6,937 kWh in Japan, and 
11,571kWh in the U.S. This generally reflects different levels of economic 
development. The GDP per capita at the end of 1994, in 1987 prices, was 
US$ 1,757 for Turkey, US$ 1,682 for Thailand, US$ for Brazil, US$ 5,252 for 
Korea Republic, US$ 8,888for Spain, US$ 23,975 for Japan, and US$ 20,349 for 
the U.S. 

 Table 1.6 Electric Power Consumption (kWh per Capita) 

Electric power consumption (kwh per capita) 1980 1985 1990 1995 Growth Rate
Brazil 977 1,237 1,424 1,610 3.386%
Japan 4,395 4,895 6,125 6,937 3.089%
Korea, Rep. 841 1,221 2,178 3,606 10.192%
Spain 2,401 2,677 3,239 3,594 2.726%
Thailand 279 388 686 1,199 10.208%
Turkey 439 566 801 1,057 6.033%
United States 8,914 9,469 10,560 11,571 1.754%
Source: International Energy Statistics Source Book. 

 

1.3.7 Factors on energy consumption 

While GNP per capita in Turkey grew by 1.3% per annum between 1967-1996, the 
per capita energy consumption grew by 7.1% per annum. This means that the 
energy consumption elasticity (ECE) to GDP was at least 2.1 during the same 
period, excluding the negative growth years. ECE of 2.1 is quite high, compared 
with other countries’ experience. ECE in most developed and developing countries 
are between 1.2 and 1.5. The higher ECE implies, in general, inefficiency in the 
energy consumption. 
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Table 1.7 GNP Demand Elasticity of Electricity in Turkey 

Growth Rate GNP per Capita Demand  Year kWh per Capita % Growth Rate, % Elasticity 
1966 148    
1970 207 6.7  1 6.7  
1975 337 15.8  4 4.0  
1980 459 1.5  -3 0.0  
1981 484 5.4  2 2.7  
1985 591 5.0  2 2.5  
1990 835 6.2  7 0.9  
1991 860 3.0  -2 0.0  
1995 1078 7.4  6 1.2  
1996 1161 7.7  5 1.5  

Average  7.1  2.1 
Source: kWh data from Electricity Generation-Transmission Statistics of Turkey, 1997. 
GNP per Capita from the World Development Indicators 
In those years when GNP per Capita registered a negative growth, zero (o) growth rate was used. 

 

1.3.8 Line losses 

The line loss rate in Turkey is relatively high, 15.1 percent in 1997. This is higher 
than international standards. Compared with several countries in the table, Turkey 
had the second highest line loss rate among the group. The high line lose rate 
implies potential for improvement in transmission and distribution systems. 

Table 1.8 Power Transmission and Distribution Line Loss 

Electric power transmission and distribution 
losses (% of output) 1960 1970 1980 1990 1995 Growth 

Rate 
Brazil .. .. 12 14 17 2.349% 
Japan 11 7 4 4 4 0.000% 
Korea, Rep. .. .. 6 5 5 -1.208%
Spain 18 13 9 9 10 0.705% 
Thailand .. .. 10 11 8 -1.477%
Turkey 10 10 12 12 16 1.936% 
United States 9 9 9 9 7 -1.661%

Source: World Development Indicators 

 

1.3.9 Tariff 

Electricity tariff in Turkey is not very high compared with those of OECD 
countries. Average electricity price in 1996 was US$0.081 per kWh in Turkey, 
$0.083 in the U.S., $0.23 in Japan, $0.19 in Spain, and $0.048 in Mexico. The 
average retail price for the DOKAP region was $0.058 in 1997. Bayburt enjoyed 
the lowest tariff at $0.48, while Trabzon had the highest tariff in the region, $0.062. 
A brief calculation of a KTU professor’s bill in April 1999 also showed that 
residential tariff equaled to US$ 0.056 per kWh. TEDAS uses a time-of-the-day 
tariff and adjusts its tariff each month indexed to inflation and fuel cost.  
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1.3.10 Rural electrification 

Turkey has achieved 100% energy penetration in rural villages in 1989. However, 
there is no statistics on power line penetration rate to households, according to 
TEDAS. 

 

1.4  Private Sector Development 

To meet the power demand for economic growth at 5 to 6% to the year 2020, the 
investment requirements for the next ten years are expected to be US$80 billion. 
The power sector will need US$45 billion. Government budget could not realize 
such a large amount. Since 1984, the private sector has been invited to participate 
in power generation in the form of “build, operate and transfer” (BOT), and “build, 
own and operate” (BOO).  

By the end of March 2000, there are over 100 IPPs expressing their interests and 
17 power projects under operation through BOT scheme. They together account for 
1,643 MW of generation capacity. Thermal BOT projects, four of them, accounted 
for 85% or 1,389 MW. 

Foreign investors, registered as a Turkish company, can own up to 100% of BOT 
projects. Their proposals should be submitted to the Energy Affairs Department, 
MENR. Upon approval by SPO, and, finally, by State Council, BOT investors will 
sign a power purchase agreement (PPA) with TEAS for 15 years. The PPA is 
guaranteed by the Government. 

Presently, there are eight hydroelectric projects with a total installed capacity of 
980 MW under construction. Seven of them are hydro projects, which accounted 
for 900 MW or 25% of the total. 

Major investors including Austrian, German, Swiss, American, and two Japanese 
companies. Marubeni is involved in Marmara Ereglisi combined cycle project (478 
MW) and Hitachi participated in a hydro power project. 

Some unresolved issues have delayed the financial closing of several BOT/BOO 
projects. The international commercial banks require international arbitrary in a 
third country while Turkish laws stipulated that the dispute between Turkish 
companies, TEAS and the BOT/BOO investor registered as a Turkish company, 
should be arbitrated by the Turkish court. This issue is being resolved and the 
financing of new BOT/BOO projects is expected to be started soon  

BOT projects will increase at a rate of 14.9% per year in installed capacity and 
19.5% per year in energy generation. By the end of the year 2008, BOT projects 
will account for 16% of total power generation in Turkey. 
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Table 1.9 Expected BOT Projects 

Year 1999 2004 2008 
Energy (GWh) 11,292.9 26,587.9 39,570.8 
Capacity (MW) 1,541.2 4,702.5 7,674.3 
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Hydropower will continue to play an important role in Turkish energy supply. In 
BOT projects, it will account for 32.7% of energy generated and 49.3% in installed 
capacity by the year 2008. 

Table 1.10 BOT Projects By Fuel Source 

Energy Source (MW) (GWh) 
Wind Power 210.2 622.6 
Thermal Power 3,680.6 26,000.0 
Hydro Power 3,783.5 12,948.2 
Total 7,674.3 39,570.8 

Source: SPO 
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Both TEAS and TEDAS are in the process of privatization. TEAS is gradually 
divesting from its power plants and will finally become an independent 
transmission company. TEDAS is also selling its distribution business to private 
companies and is expected to complete the privatization program in five years. 
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CHAPTER 2 POWER DEVELOPMENT IN THE DOKAP REGION 

2.1 Current Situation  

Per capita power consumption in the DOKAP region is lower than the national 
average, reflecting its economic development level in the country. In 1997, the 
DOKAP region consumed 1,581 GWh of electricity, which is 1.96% of the total 
national electricity consumption. During the same year, the GDP in DOKAP was 
TL881,853,953, accounting for 3% of the total national GDP (TL28,835,883,135 
billion).  

Table 2.1 Electricity Consumption By Sector 

Unit: GWh 
Year Industry Residential Trade Official Others Lighting Total 

1990 513.1 321.3 43.9 36.7 137.1 0 1,052.1 
1991 510.4 371.9 72.4 37 114.7 0 1,106.4 
1992 568.7 373.3 73.1 34.9 131 0 1,181 
1993 578.9 408.2 83.3 44.6 153.9 0 1,268.9 
1994 566.8 499.5 79.9 51 162.4 0 1,359.6 
1995 616.8 493.5 81.3 40.1 196.9 0 1,428.6 
1996 560.7 547.3 91.5 66.9 88.7 125.2 1,480.3 
1997 600.3 551 109.7 103.4 47.8 141.6 1,553.8 
Growth 
Rate 

2.3% 8.0% 14.0% 15.9% -14.0%  5.7% 

Source: MENR 

Power Consumption Trend in Dokap
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Unlike the trend in Turkey, residential consumption in the DOKAP region 
increased at a much faster rate. The largest power consumer block in Trabzon is 
residential, followed by government offices, service offices and construction 
material industries. In Artvin, metal production (copper mine) is the largest 
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consumer, followed remotely by residential and paper industry. In both Bayburt 
and Gumushane, residential is the single largest customer, followed by street 
lighting and construction (in Gumushane only). In Giresun, after residential, paper 
industry consumed most of the power, followed distantly by street lighting and 
food, drink, and tobacco industry. In Rize, again, the residential took most of the 
power, followed closely by food, drink, and tobacco industry and production sector. 
This reflected the tea industry’s importance in the province (Appendix 3 to 
Appendix 8). 

Power Consumption Trend in Turkey
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Table 2.2 Current Situation in DOKAP 

 Total Consumption 
(MWh) 

Distribution Line 
Loss as Percentage of 

Total Power 

GDP Per Capita 
in 1997 at 1987 

price 

Consumption 
per Capita 

(kWh) 
Artvin 160,636 15.9 2077312 873
Bayburt 27,598 17.5 547650 277
Giresun 251,839 21.0 968160 547
Gumushane 45,725 18.3 694723 297
Ordu 411,817 13.9 873091 490
Rize 277,901 17.6 1312373 854
Trabzon 405,833 21.9 1050213 479
DOKAP 1,581,349 18.1 1074789 545
Karadeniz 6,855,748  1294736 874
Turkey 80,568,057 15 1802763 1282

Source: TEAS, Trabzon. 

 

2.2 GDP per Unit of Energy Consumption 

Trabzon and Gumushane have the highest GDP per unit of energy consumption, $5 
per kWh in 1997, while Artvin, Rize, and Ordu experienced lowest GDP per unit 
of energy consumption, at about $3 per kWh. The national average was $3 per 
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kWh. The high GDP output per unit of energy consumption in Trabzon may reflect 
the high concentration of service industry in the area. 

 

2.3 Transmission and Distribution System 

The DOKAP region and its provincial capitals are connected to the power grid by 
154 kV lines. TEAS is now building a 380 kV line to connect Trabzon to Samsun. 
A 380 kV line extends from Georgia to Hopa, Artvin for the purpose of power 
import. The total substation capacity in the DOKAP region is 605 MVA, consisting 
of 80 MVA in Artvin, 16 MVA in Bayburt, 136 MVA in Giresun, 25 MVA in 
Gumushane, 141 MVA in Ordu, 91 MVA in Rize, and 116 MVA in Trabzon. 

 

2.4 Economic Growth and Demand Forecast 

While the real economic growth in Turkey expanded at an annual rate of 3%, the 
economy of DOKAP grew at a much slower rate, 1.7% annually between 1990 and 
1997. Because of this slower growth rate, the share of DOKAP economy in GNP 
shrank from 3.0% to 2.7% during this period. 

Between 1990 and 1997, the demand for power in DOKAP expanded by 5.7% per 
annum. According to the Seventh Five-year Development Plan, the power demand 
for Turkey should grow at an annual rate of 7.9% per year during the planning 
period, MENR foresees a 7.3% increase between 1997 and 2020. 

Three scenarios can be assumed: DOKAP power demand keeps expanding a) at the 
current rate of around 5.87% which follows the Alternative I economic growth rate 
of 3.91%; b) following the Alternative II of 5.34% economic growth rate and a 
little faster than the national average growth rate in power demand(7.3%) at 8.01% 
per annum, or, c) following the Alternative III of 6.49% economic growth rate, 
hoping that the sluggish growth trend will be reversed and the regional integration 
could spur a faster economic growth. The power demand in this scenario will grow 
at 9.74% per annum. 

Data for power demand in 1997 were based on the data provided by MENR. 
Electricity Consumption Elasticity to GDP (ECE) was based on the total national 
data, since there is no data available by sector. As aforementioned, the average 
electricity consumption elasticity in Turkey is 2.1. However, the most recent year 
showed a low rate of 1.5, which is also basis for Turkish power demand projection. 
Therefore 1.5 ECE is used in this projection. According to SPO, ECE in Turkey is 
between 1.3 to 2.5, and 1.5 is normally used. Line loss ratio in Turkey is 15.1% in 
1997 as compared to 18.1% in DOKAP. For the demand projection, the national 
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average of 15.1% is used considering the recent transmission and distribution 
improvement in the region, and it is assumed that the reduction of this rate will 
further occur as the economy progresses, ranging from a reduction of 2.0% in 
Alternative I to 5.0% in Alternative III. For the same reason, Demand Side 
Management (DSM) program will help, progressively, reduce the power 
consumption. 

Table 2.3 Demand Projection For DOKAP Region 

GRDP Growth Rate Agriculture Industry Services Total 
Alternative I 
Alternative II 
Alternative III 

1.63% 
0.94% 
1.17% 

5.82% 
7.08% 
5.95% 

4.25% 
6.19% 
7.96% 

3.91% 
5.34% 
6.49% 

Current Demand (GWh) Agriculture Industry Services Total 
Current Situation 
Elasticity Assumed 
Line Loss 

47.8 
1.5 

15.10% 

600.3 
1.5 

15.10% 

905.7 
1.5 

15.10% 

1553.8 
1.5 

15.10% 
Demand Projection      
Alternative I, with Elasticity
At the End of 2020 (GWh) 
Line Loss Reduction by 
DSM Savings 
Total Demand (GWh) 

2.44% 
83 

2.0% 
0.0% 

96 

8.73% 
4,116 
2.0% 
2.0% 
4,654 

6.38% 
3,755 
2.0% 
5.0% 
4,133 

5.87% 
 
 
 

8,883 
Alternative II, with Elasticity 
At the End of 2020 (GWh) 
Line Loss Reduction by 
DSM Savings 
Total Demand (GWh) 

1% 
66 

3.5% 
2.0% 

73 

11% 
6,126 
3.5% 
4.0% 
6,685 

9% 
6,979 
3.5% 
7.0% 
7,406 

8.01% 
 
 
 

14,164 
Alternative III, with 
Elasticity 
At the End of 2020 (GWh) 
Line Loss Reduction by 
DSM Savings 
Total Demand (GWh) 

2% 
71 

5.0% 
4.0% 

77 

13% 
9,335 
5.0% 
4.0% 

10,010 

11% 
10,220 

5.0% 
9.0% 

10,449 

9.74% 
 
 
 

20,535, 

 

2.5 Local Production and Fuel Sources 

As of the end of 1997, there were five power plants operating in the DOKAP 
region. HOPA fuel oil power plant (50 MW) and Murgul Bakir (auto power 
producer, 3 MW), Ikizdere hydro power station in Rize (15.1MW), and Aksu Seka, 
a BOT power using fuel oil (8 MW) and Dogankent Hydro in Giresun (70.8 MW). 
The total capacity was 146.9 MW, producing 356 GWh power energy, which 
means the DOKAP region has to import 1199 GWh, or 77% of power from other 
regions, including Georgia. 
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Table 2.4 Total Power Plants in DOKAP 

 Fuel MW GWh
HOPA, Artvin Fuel Oil 50 200
OTOP, Artvin 3 9
Ikizdere, Rize Hydro 15.1 26
Aksu Seka (BOT), Giresun Fuel Oil 8 20
Dogankent, Giresun Hydro 70.8 62
  
Total 146.9 317

Source: TEAS 

 

There are two proposed gas pipelines by-passing the DOKAP region. One goes 
from Russia across the Black Sea and connects at Samsun, then continues to 
Ankara. The other gas pipeline is proposed to go through Erzurum from Iran to 
Central Anatolia. 

According to TEAS’ development plan, the installed capacity in the DOKAP 
region will be increased, exclusively by hydropower, to a total of 601 MW, 
assuming a 50% of overall capacity. The total energy generated could reach 4079 
GWh. This amount will probably be enough to support the regional economic 
expansion up to the year 2010, even without importing power from the other 
region.  

Hydropower potential in the region, as shown in the following table, is more than 
enough to serve even the highest growth demand. Each year, DSI publishes a list of 
projects under various stages of development. The report for DSI region XXII 
published in 1999 shows current activities in the region. 

Table 2.5 Hydro Potential According to DSI Schedule 

Hydro Power In the Region Capacity 
(MW) % of Total GWh Capacity 

Factor 
Feasibility study scheduled to be done in the 
future 

1,522 30% 4,883.0 37%

Feasibility study has been done 1,114 22% 4,261.1 44%
Projects under construction 755 15% 2,343.1 35%
Projects programmed to be started soon 1,657 32% 5,492.6 38%
Under operations 90 2% 526.5 67%
Total Potentials in DOKAP 5,138 100% 17,506.3 39%
Thermal Power in the Region   
Under operations 50  300 68%
   
Total in Operation 140  826.5 67%
Source: DSI 
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2.6 Coruh River Basin Hydropower Development 

In the DOKAP region, the Coruh River basin (Artvin and Erzurum) is expected to 
contribute about 32 projects with 3,081 MW in capacity and 10,583 GWh in 
annual energy, at a total estimated cost of US$ 5,593 million. Among those projects, 
nine projects on the main river basin would contribute to 76.3% of the total 
generation. If all the hydro projects in DOKAP, including Coruh River projects, 
can be fully developed, these projects alone will be enough to provide power 
demand for the highest economic development scenario, Alternative III. 

Table 2.6 Hydropower Potential in DOKAP and Coruh River Basin 

Region Number of Projects Capacity (MW) Energy Generation 
(GWh) 

DOKAP 88 5,695 19,393 
Coruh in Erzurum 11 625 2,176 
Total 103 6,426 21,810 

Source: EIE.  

Note: The difference between DSI and EIE’s estimation of hydro power potential is probably caused by the 

different year of statistics. For a detailed list, please refer to the Water Resources Section of this Report. 

Table 2.7 Hydro Power Planning and Potential in DOKAP by Provinces 

 Planned for 2005 Total Potential 
 MW GWh GWh (Firm) MW GWh 

Arvin 2,016.5 6,561 3,875 2,470 8,537 
Giresun 90 349 128 959 3,262 
Gumushane 188 520 226 293 814 
Ordu 139 492 327 557 1,887 
Rize 390.5 1,329 418 966 3,759 
Trabzon 15 98  329 1,134 
Total 2,839 9,349 4,974 5,695 19,393 

Source: DSI and EIE 
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CHAPTER 3 CONSTRAINTS AND POTENTIAL FOR DOKAP ENERGY 
DEVELOPMENT 

Slow economic development. The economic development in the DOKAP region is 
slower than the national average. Power demand also reflects this trend. In 1990, 
the total power consumption in the DOKAP region accounted for 2.8% of the total 
national consumption. In 1997, the total consumption decreased to 1.9% of the 
national total. Industry sector suffered heavier decline. National electricity 
consumption in industrial sector increased by 11.1% per year, industry sector 
electricity consumption in DOKAP crawled at 2.3% per year during the same 
period. While industry sector consumed 48.8% of the DOKAP total in 1990, its 
share declined to 38.6% in 1997. At the same time, the share of residential sector 
increased from 30.5% to 35.5%, implying the rising of living standards in the 
region. However, without economic development, this expansion will not be 
sustainable. 

Lack of energy resources. There is no significant deposit of energy resources in the 
DOKAP region, except hydropower potential, which accounts for 10% of the 
national total. The power potential is concentrated along the Coruh river system. 

Limitations to hydropower development. The development of the hydropower is 
limited by the environment constraints. The DOKAP region is also a major forest 
area of the country. The development of hydropower should be balanced against 
the preservation of the natural resources and environment. Therefore, the 
development of hydropower in the region could be somewhat limited. 

Not enough public investment in the region. Public investment in power sector is 
not sufficient. Currently, DSI has many projects available in the region, but lacks 
the fund to develop them. It is no longer realistic to expect the Government of 
Turkey to undertake most of the projects in the region. 

 

Low efficiency in power transmission, distribution and consumption. The low 
efficiency of power transmission and distribution is reflected in the higher line loss 
rate in the region. While the national average line loss rate was 15.1 percent in 
1997, it was 18 percent in the DOKAP region. The higher rate was probably 
caused by a) insufficient substation capacity, and b) low voltage of long distance 
transmission. 
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The low efficiency in power consumption is also reflected both in smaller regional 
GDP per capital per kWh consumed as compared with the national figure and in 
high elasticity rate. 

Low power supply reliability. Power supply reliability is another issue. Experience 
of load shed in Trabzon and Rise is not uncommon. This is caused by the 
insufficient power supply in that region and by the unstable power frequency from 
the neighboring country’s system. 
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CHAPTER 4 ENERGY DEVELOPMENT OBJECTIVES AND STRATEGY 

4.1 National Energy Development Objectives 

The basic objective of the energy sector is to meet the energy demand of increasing 
population and developing economy with the lowest cost possible. More specific 
objectives are the following: 

(1) Establishing a reliable and low cost energy supply system in the long term. 
Development of indigenous energy resources and their share in consumption 
shall increase in time. Importance should be attached to the diversification of 
imported energy source and fuel type. 

(2) Reduction of energy consumption intensity in all sections of social life to 
reduce the requirement of foreign exchange and mitigate the negative impact 
on environment.  

 

4.2 DOKAP Energy Development Strategy 

The energy development in the DOKAP region will support the regional 
development with the following strategy. 

(1) Exploitation of regional energy resource and promotion of the development of 
hydro power in balance with environment protection. 

(2) Encouraging the private sector and local governments, communities’ 
involvement in power development in large and small hydropower projects. 

(3) Increasing power exchange with neighbouring countries. 

With the collapse of the communist block and the restructuring of the transitional 
economies. Turkey could use substantial amount of surplus power in her 
neighbouring countries, at a fairly reasonable price. The inter-connections between 
Turkey and Europe power system (UCPTE) will further benefit a faster developing 
Turkey as the mature economies of European become more efficient and consumes 
less power per unit of GDP output. The power purchase from Georgia was 
US$ 0.04 per kWh in 1998, and the newly signed PPA would price power supply 
up to 2008 from Bulgaria at US$ 0.035 per kWh. These prices are much cheaper 
than the delivery prices from BOT projects, usually over US$ 0.05 per kWh. 

(4) Develop renewable energy resources and promote demand side management in 
industry and agri-industry sector. 

(5) Improvement of power supply reliability and stability, along with the 
importation of cheap-price electricity. 
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4.3 Further Review of Some of Coruh River Projects 

A further review on Coruh river projects feasibility studies and their real cost to the 
economy would be necessary. While recognizing Turkey’s need to develop its own 
energy source, especially hydropower, the existing cost estimate of the projects 
along the Coruh river should be independentely reviewed. In addition to potential 
environmental and tourism economic cost, the current project economic and 
financial costs, according to DSI Ankara and DSI Artvin, have not include 
relocation cost of the highway and local population. While it is difficult to estimate 
the real resettlement cost because of high inflation and rising demand for land 
compensation, a fair and realistic estimation, based on other similar projects, is 
possible and will shed more lights on the real cost and benefit of Coruh basin 
projects. 

Even with economic justification, new hydropower development in the DOKAP 
region should be concentrated on run-of-river type and small hydro, which would 
exert less strain on local environment. More accurate assessment of environmental 
cost and relocation cost should be carried out. 

The best method to evaluate power benefits is using long run marginal cost 
(LRMC). Unfortunately, there is no study done on LRMC in Turkey, as repeatedly 
requested by the World Bank. Evaluation of the benefits of Coruh projects will 
have to use the US¢ 7 average price paid to BOT domestic thermal projects as the 
Willingness-to-pay (WTP) or avoided cost. 
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Table 4.1 Project Cost According to DSI 

 MW GWh GWh 
(Firm) Mil US$ US$/kW Sponsor USc/kWh* 

Lower Basin        
Deriner 670 2,118 600 1,200 1,791.04 DSI 6.44 
Muratli 115 444 253 194 1,686.96 DSI 5.01 
Borcka 300 1,039 600 392 1,306.67 DSI 4.36 
Middle Basin        
Artvin 332 1,026 662 302 909.64 DSI 3.44 
Yusufeli 540 1,705 1,129 743 1,375.93 DSI 5.00 
        
Upper Basin        
Arkun 222 788 610 264 1,189.19 BOT 3.89 
Aksu 120 344 237 137 11,41.67 BOT 4.59 
Gullubag 84 285 198 69 8,21.43 BOT 2.87 
Ispir 54 327 311 150 2,777.78 BOT 5.25 
Coruh 
Tributary 

       

Oltu Kolu        
Olur 65 242 126 348 5,353.85 BOT 16.04 
Ayvali 125 409 248 348 2,784 BOT 9.57 
Berta Kolu        
Bayram 40 148  77 1,925 DSI** 5.93 
Baglik 55 215  76 1,381.82 DSI** 4.09 
Barhal Kolu        
Altinparmak 50 152 46 57 1,140  4.33 
Ikizkavak Nehir 
Tipi 

20 73 16 27 1,350 BOT 4.27 

Erenler Nehir 
Tepi 

19 89 8 30 1,578.95 BOT 3.91 

Total /average 5,248 17,480 5,044 7,865 28,513.9  5.16 
Note: *the cost per kWh was based on a simple method of applying 10% discount rate to the total project 

cost plus USc 0.2 transmission cost. For example, for Borcka Project: 392/9.08/*USc100/1039 

GWh=USc 4.1+0.2=USc4.3.** Both projects will be financed with Russian credits. 
 

The project disbursement schedule was based on the project investment schedules 
in the feasibility studies and, assumed in several cases when they are not available. 
The estimated cost was provided by DSI, assuming a line loss and auxiliary use of 
1.5% of total generation and a 10% replacement cost at the 30th year of each 
project, 0.5% of O&M cost and 50 years of project duration.  

Table 4.2 Parameters for Economic Analysis 

  Economic Parameters 
Total Capacity (Base Model) MW 2,437 
Plant Utilization Factor (Firm Energy) % 37.8 (21.5) 
Total Cost (exclude IDC) Mil. US$ 3,451 
Years of the Project Considered Years 50 
Standard Conversion Factor  1 
O&M as Percentage of Total Cost % 0.5 
Auxiliary use and Line Loss % 1.5 
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Although further review of Coruh projects and its environmental, relocation, and 
road reconstruction cost is recommended, this should not be regarded as an 
outright rejection of Coruh basin projects. Based on the current cost estimate and a 
preliminary economic analysis, the unit cost for the nine major hydropower 
projects along Coruh river is below US¢ 3.15 (1999 price), which should be 
competitive among the candidate projects of any fuel source. However, if the 150 
km road relocation cost is included, the average cost per kWh should be easily over 
US¢ 3.72 if the cost of road is estimated at $7 million/km or US¢ 4.0 if the cost of 
road is at $10 million/km. This would at least push Coruh river projects down the 
list somewhat among the least cost development plan. This price is lower than the 
average price paid to BOTs at US¢ 5 per kWh, yet the resettlement cost was 
probably not included in the cost estimate of Coruh river projects, and financial 
cost is usually higher than economic cost. Therefore, a cross-board review of all 
the projects along Coruh river is highly necessary, at least on those projects which 
have not been started.  

The economic internal rate of return (EIRR) of the nine Coruh river projects could 
reach 12% on all the energy generated, and 10% if the secondary energy is 
assumed at 50% in value of the primary energy. If road reconstruction cost is 
considered at US$ 7 million per km, the EIRR would be around 11% on the full 
energy benefits (Tables 9-10). However, this analysis is very preliminary and based 
on incomplete data. The purpose of this analysis is to provide some indication of 
the cost and benefits of the nine Coruh river projects. 

Table 4.3 Results of Preliminary Economic Analysis on Nine Coruh Projects 

Cost and Benefits Considered US$ per kWh 

Total Generation Without Road Reconstruction 0.0315 

Economic Internal Rate of Return 12% 

Total Generation With Road Reconstruction* 0.0350 

Economic Internal Rate of Return 11% 
Note: *Road Reconstruction Cost is estimated at 150 Km at US$ 7,000,000 per km of road. 
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CHAPTER 5 PROPOSED ENERGY DEVELOPMENT PROJECTS 

Three new projects are proposed for the DOKAP energy development. 

 

Project 1: Renewable Energy Research Center 

The project will establish an applied research center for renewable energy at the 
Black Sea Technical University as the means to promote the development of 
limited renewable energy sources in the DOKAP region. Possible areas for 
research include the following: 

- appropriate mini-hydro units to be used for small scale processing of tea and 
other purposes, 

- electricity generating facilities utilizing solid wastes, 
- biogas units to digest animal wastes and/or wastewater sludge, 
- biomas energy utilizing various agricultural by-products, and 
- wind power for specialized purposes. 

Field facilities will be established in rural areas where application potentials are 
high for each technology. 

 
Project 2: High Voltage Power Transmission Lines Extension 

The project will extend the high voltage power transmission lines into the DOKAP 
region and also expand the substation capacity to reduce the transmission line loss 
ratio and to increase the power supply reliability. As a prerequisite, the optimal 
balance between hydropower generation within the region and increased power 
import from neighboring countries needs to be determined not only to improve the 
quality of power supply but also to rationalize power pricing. As the power supply 
capacity increases in the region with hydropower projects, comparatively more 
power should be imported to reduce power prices. Increased power import should 
be seen as promoting stable relationships with neighboring countries. 

 
Project 3: Study of municipal wastes and their potential for power generation  

The project is incorporated in the urban sector. 
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