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ABSTRACT 

 

ASSESSMENT OF APPLICABILITY OF PERFORMANCE-BASED 

CONTRACTS IN TURKEY FOR ROAD MAINTENANCE SERVICES 

 

Ateş, Koray 

Master of Science, Civil Engineering 

Supervisor: Assist. Prof. Dr. Hande Işık Öztürk 

Co-Supervisor: Assist. Prof. Dr. Güzide Atasoy Özcan 

 

December 2019, 273 pages 

 

In the last decades, many countries have been in search of new contracting types for 

the road maintenance sector to reduce the cost by increasing efficiency. Performance-

based contracting (PBC) for road maintenance services, which is one of the most 

popular approaches that has been preferred by many countries all over the world, has 

been reviewed in detail in this study. Although many studies and cases present the 

affirmative results of PBC, changing the road maintenance system from the traditional 

contracting methods to a new system, is very challenging. Turkey, which has made 

huge investments to the road construction sector in recent years, is one of the 

developing countries. These investments will return as excessive road maintenance 

costs in the future. Therefore, insufficiencies and problems of the existing system for 

road maintenance shall be found out in Turkey and road maintenance services should 

be managed properly and developed according to the needs of upcoming periods. The 

aim of this thesis is to analyze the existing status of road maintenance works in Turkey 

by revealing the shortcomings and to investigate the applicability of PBC for Turkey 

with a strategic plan via interviews and surveys. Particularly, PBC can overcome the 

existing problems. Based on the literature and data from interviews and surveys, a 

road map for Turkey is designed for transitioning into PBC. In this way, if this system 
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is implemented properly and systemically according to well-defined rules and 

regulations, road networks would be maintained with high quality and low budget for 

years. 

 

Keywords: Performance-based Contracts, Road Maintenance, New Contracting Type, 

Road Maintenance Works in Turkey  
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ÖZ 

 

TÜRKİYE İÇİN PERFORMANS ESASLI SÖZLEŞMELERİN YOL BAKIM 

HİZMETLERİNDE UYGULANABİLİRLİĞİNİN DEĞERLENDİRİLMESİ 

 

Ateş, Koray 

Yüksek Lisans, İnşaat Mühendisliği 

Tez Danışmanı: Dr. Öğr. Üyesi Hande Işık Öztürk 

Ortak Tez Danışmanı: Dr. Öğr. Üyesi Güzide Atasoy Özcan 

 

Aralık 2019, 273 sayfa 

 

Son on yılda, birçok ülke yol bakım sektöründe, verimliliği artırarak maliyeti 

düşürmek için yeni sözleşme türleri arayışı içindedirler. Yol bakım hizmetleri için 

performansa dayalı sözleşmeler (PBC), dünyanın dört bir yanından birçok ülkenin 

tercih ettiği popüler yaklaşımlardan biri olup bu çalışmada kaspamında detaylı olarak 

incelenmiştir. PBC'nin olumlu sonuçlarını öne çıkaran birçok çalışma ve proje 

olmasına rağmen, yol bakım sisteminde geleneksel sözleşme yönteminden yeni bir 

sisteme geçmek oldukça zordur. Türkiye, son zamanlarda yol yapım sektörüne büyük 

yatırımlar yapan ve gelişmekte olan ülkelerden biridir. Bu yatırımların, gelecekte 

yüksek yol bakım-onarım maliyetleri şeklinde geri dönüşü olacaktır. Bu nedenle, 

Türkiye’deki mevcut yol bakım-onarım hizmetlerinin yetersizlikleri ve sıkıntıları 

ortaya çıkarılarak ve gelecek dönemlerin ihtiyaçlarına göre yol bakım-onarım 

hizmetlerinin iyi şekilde yönetilmesi ve geliştirilmesi gerekecektir. Bu tezin amacı, 

Türkiye'deki karayolu bakım çalışmalarının mevcut durumdaki eksikliklerini 

mülakatlar ve anketler aracılığı ile ortaya koymak, analiz etmek ve Türkiye için 

performansa dayalı sözleşmenin uygulanabilirliğini stratejik planla araştırmaktır. 

Özellikle, PBC ile mevcut sorunların üstesinden gelinebileceği belirlenmiştir. 

Literatür taramasından, mülakatlardan ve anketlerden elde edilen verilere dayanarak, 
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Türkiye’nin PBC'ye geçişi için bir yol haritası tasarlanmıştır. Böylelikle, bu sistem, 

iyi tanımlanmış şartnameler ve mevzuatlar ile doğru ve amaca yönelik 

uygulanabilirse, karayolu ağı yıllarca yüksek kalite ve düşük bütçe ile korunacaktır 

 

Anahtar Kelimeler: Performans-bazlı Sözleşmeler, Yol Bakım Onarım, Yeni 

Sözleşme Tipleri, Türkiye’deki Yol Bakım Onarım İşleri,   
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CHAPTER 1  

 

1. INTRODUCTION 

 

1.1. Motivation 

According to the World Road Association, “Roads are key national assets which 

underpin economic activity and traffic volumes continue to grow and drive an 

increased need for maintenance. Therefore, impacts of road maintenance must be 

understood and investments in maintenance should be made at the right time to save 

significant future cost”. [63].  

In addition, the importance of road maintenance is emphasized by Kjell Levik - 

Assistant Director-General, Norwegian Public Roads Administration, at his writing 

very briefly; “If money is short, and it usually is, there's only one rational course of 

action: 

- Maintain existing roads before funding new ones. 

- Make sure it is done today, and even every day. 

Because tomorrow, it will be much more expensive” (Permanent International 

Association of Road Congresses, 1999) [60]. Although governments focus more on 

the construction of new roads due to political reasons, road maintenance is one of the 

most important aspects of the road sector. 

1.2. Research Objectives 

According to the World Bank, “Roads, and means of transport, make a crucial 

contribution to economic development and growth and bring important social benefits. 

Poorly maintained roads constrain mobility, significantly raise vehicle operating costs, 

increase accident rates and their associated human and property costs, and aggravate 
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isolation, poverty, poor health, and illiteracy in rural communities” [65]. It is essential 

to keep road quality steady through the life of the pavement. Road authorities are 

responsible for the maintenance of their road network with strategies and methods 

without compromising the quality and safety of their network. Thus, since the 2000’s, 

road authorities are working on new contracting methods in order to increase 

efficiency and, as well as to decrease the cost and liability of the agency [38]. 

Due to expanding roadway networks, the Turkish General Directorate of Highways 

(GDH) has tendered road maintenance services to the private sector after 2013 in order 

to maintain road quality. Routine maintenance is executed under lump sum but snow 

and ice removal works are implemented as unit price [82].   

In common practice, method based contracting/conventional contracting is 

implemented for machinery, equipment, materials, and methodology defined by client 

and payments are made based on measured quantities of works completed. However, 

payment types and duration generally vary. In order to eliminate the disadvantages 

and limitations of conventional contracting, road authorities across the world prefer 

Performance Based Contract (PBC). PBC is a relatively new contract type in road 

maintenance services in the last 20 years [44][46]. While developed countries 

commonly adopt their road maintenance contracts PBC, it is also observed that many 

developing and undeveloped countries are also using or conducting studies on PBC.  

PBC is recognized and preferred across the world not only because of its cost 

efficiency but also because of its advantages like the quality of service, pre-defined 

response time, safety procedures, and level of service effectiveness [35].  

One of the primary objectives of this study is to investigate the road maintenance 

services in Turkey and determine the shortcomings of these current contracts 

implementation and tender processes. Another objective is to examine whether PBC 

could overcome the limitations of existing services and if so, how can PBC be adapted 

for road maintenance services in Turkey. 
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1.3. Scope 

The principal stages of this study are listed below; 

- Determining the countries, which are using PBC in road maintenance services.  

- Analyzing the road maintenance system carried out by GDH in Turkey and 

determining deficiencies and similarities with respect to PBC.  

- Acquiring perceptions of road experts regarding current road maintenance in 

Turkey and their comments and suggestions for PBC.   

- Acquiring perceptions and satisfaction of road users regarding current road 

maintenance in Turkey. 

- Analyzing and comparing current contracts in road maintenance used in 

Turkey versus countries implementing PBC successfully. 

1.4. Limitations and Assumptions 

- Comparison of Public Procurement Contracts and PBC is limited with the 

assessment of the draft/template contracts since signed contracts between the 

parties are not open to the public because of confidentiality.   

- A roadmap for Turkey is proposed building up on the literature and the 

surveys/interviews conducted with road experts. Hence, the execution and 

evaluation of the proposed roadmap for PBC are out of scope in this study. 

1.5. Outline of the Research   

This thesis consists of 6 chapters. Chapter 1 is the introduction chapter, and the content 

of the following chapters are summarized below;     

Chapter 2 contains a literature review of contracting types for new and existing roads 

in the world and the importance of road maintenance. Moreover, road maintenance 

services executed in Turkey are summarized, and PBC is discussed in detail. 

In chapter 3, the methodology of this study is explained. Indeed, the data collection 

methodology, interviews and surveys conducted in this study are presented in detail.  
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Chapter 4 presents the findings of this study, including the perspective of road users 

and road experts on the quality of road maintenance in Turkey in the current practice. 

Additionally, the perspectives of road experts on PBC and the existing road 

maintenance contracts in Turkey are examined. Furthermore, a road map is developed 

for the transition from the method-based contracting to performance-based contracting 

in Turkey.  

In chapter 5 discussions regarding the results of the user studies presented in the 

findings chapter are evaluated to demonstrate the similarities and differences with 

parallel studies conducted previously.  

Chapter 6 contains the conclusion of this study.  A summary of this study with its key 

findings is represented. Additionally, the outline of future studies is drawn in this 

chapter. 
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CHAPTER 2  

 

2. BACKGROUND AND LITERATURE REVIEW 

 

2.1. Project Delivery Systems for New Road Projects 

“Guidebook for Selecting Project Delivery Methods & Alternative Contracting” [52], 

International Overview of Innovative Contracting Practices for Roads” [71] and 

“Alternative Project Delivery, Procurement, and Contracting Methods for Highways” 

[15] guidelines are reviewed to identify the project delivery systems (PDS) for road 

projects. In the light of these reports, the delivery methods are classified based on their 

frequency of occurrence and discussed in the following subsections. 

2.1.1. Conventional Project Delivery Systems (PDS) 

Design-Bid-Build, Design-Build, Construction Management at Risk, Design-Build-

Operate, and Public Private Partnership are discussed in this section. 

2.1.1.1. Design-Bid-Build (Traditional method) (DBB) 

The most common PDS for road construction projects is design-bid-build. Firstly, the 

client put forward the scope of the project and request a proposal for design services. 

After finalizing the engineering services and specifications for the project, the client 

calls the contractor for construction services. This method is one of the oldest PDSs; 

hence, generally, there are established procurement laws and regulations. Its benefits 

include awarding the project to the lowest price bid as a result of a single-stage 

competitive tender process. However, this method is subject to a higher potential for 

cost overruns, delays, and design changes because of the limited communication 

between the involved parties. The client should have a dominant role in the 

supervision of the construction (by itself or via a third party) to complete the project 

successfully. The payment method is generally unit price [52]. 
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2.1.1.2. Design-Build (DB) 

The other commonly used PDS in medium-sized and large-sized projects is the 

Design-Build method. The client awards the project to a qualified contractor to 

execute both design and construction services. By assigning responsibility of design 

services to the contractor, this method enables completion of the project faster, the use 

of innovative techniques at the design stage, and fast-tracking the projects by 

overlapping the design and the construction phases. The disadvantages include lack of 

clear specifications regarding the design, difficulty in comparatively assessing the 

tenders, and lack of know-how for the contractors causing limited competing at the 

tender stage. The lump-sum payment method is usually preferred [71]. 

2.1.1.3. Construction Management at Risk 

This method is very similar to the DBB method. However, it is used rarely in a few 

countries (e.g., USA) thus, there are not many results regarding finalized projects to 

reach a general conclusion [52]. Design services are tendered separately like DBB, 

but the contractor who is awarded the project gets involved in the project from the 

beginning of design services. Thus, the contractor is responsible for managing both 

the design and the construction processes. All risks related to the duration and the 

budget of the project belong to the contractor. Project management capability and 

knowledge in contracting is a fundamental issue for this method. The involvement of 

the contractor during the design process brings advantages for the project such as 

constructability in complex and innovative projects and executing the design process 

without being subject to particular specifications. Besides, some countries including 

Finland did not get a positive outcome and stopped using this method [71]. 

2.1.1.4. Design-Build-Operate (DBO) & Design-Build-Operate-Maintain 

(DBOM)  

These methods are not used as widely as the DB or DBB methods. In the DBO and 

DBOM method, design and construction services are provided by the Contractor and 

operation of the project (maintenance could also be included) is executed under the 
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contract. The main difference of these methods from the Public-Private Partnership 

(PPP) is that DBO and DBOM projects are funded by the public sector. Thus, the 

process of these systems is much easier than PPP [81]. 

External funding always comes with additional workload and procedure especially if 

the origin of the financier is a foreign country. All costs for design and construction 

services and operation fee are paid to the contractors and they bear no responsibility 

regarding funding of the project. This method is also named “Life-Cycle Models” due 

to long project duration. Although there are not many cases in the literature, motorway 

projects executed with this method in Finland resulted in cost efficiency and higher 

quality than DBB and DB methods [71]. 

2.1.1.5. Public-Private Partnership (PPP) 

Another example of rarely-used PDS for road construction is the PPP method. 

According to Morteza Farajian, Ph.D, PPP is a partnership between the public and 

private sector to share the risk and rewards of constructing, financing, operating, 

and/or maintaining what are essentially publicly-owned assets in order for projects to 

be completed faster, on budget, and at an value for money to the owner (Presentation 

on Istanbul PPPCoE, 2016, [108]). Key features of PPP include:  

• Cost efficiency during the long operation period due to innovative methods 

• Flexible financing schedule 

• Multi-discipline services 

• Outcome-based performance 

• Accurate budgeting of assets within the life of the projects 

• Shorter construction period 

• Competition, accountability, and transparency 

• Transfer of risks to the private sector 

The design and construction portions of the contract operate in a similar fashion to a 

DB contract. However, the uniqueness of this type of contract is that the funding of 
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the project is under the responsibility of the private sector fully or partially. After the 

finalization of the contract, the project is handed back to the public agency or 

governmental institution [52]. PPP system has also been used in Turkey in the last 

decades under special laws numbered 3996 and 6428 [78]. 

2.1.2. Contemporary Methods 

2.1.2.1. Alliance Model 

This method is firstly used in 1990 by British Petroleum (BP) to take out oil reserves 

in the North Sea profitably. By removing traditional and competitive methods, new 

and more effective one is developed for this project. In the system that is also known 

as Toyota Production System, efficiency and quality are of high priority [72].  

It is a model executed with the employees and suppliers aimed at a common goal in 

the service and production stages. It became popular after its implementation in each 

sector [72]. Key features of the Alliance Model are [72];  

• Executing the project by parties serving for a common goal with trust and 

teamwork 

• Sharing all uninsured risks between parties, (it is not common in traditional 

contracting). 

• Determining the profit and cost in the first stage in line with the objectives of 

each party, jointly.   

• Governing by the Alliance committee and accepting all decisions by 

unanimous vote (legal remedy is restricted under disputes). 

• Keeping all expenses transparently and sharing them with all parties. 

• Identifying the target cost, which is one of the most important aspects, 

carefully. If the costs are kept low, the profit would increase. Otherwise, the 

profit would decrease and reflect negativity to the parties. 

Another important feature is that the works are carried out according to the pre-

determined performance criteria. Profit & loss are shared according to the fulfillment 
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conditions of the performance criteria by the parties, giving a specific percentage and 

weight ratio to the performance criteria.  

It is used in many building projects, especially in industrial buildings (e.g., Australia 

National Museum) and road projects (in England) [80]. 

2.1.2.2. Tender Evaluation Methods 

Some governments, especially the USA, use alternative practices to evaluate tenders 

to suggest alternative solutions for accelerated project completion, diminished traffic 

congestion, and increased level of quality and performance [71]. These forms of 

practices are used as an addition to delivery methods, including cost plus Time (A+B) 

+ C (Quality) Bidding, lane rental, and incentives & disincentives. 

2.1.2.2.1. Cost plus Time (A+B) + C (Quality) Bidding  

In road projects, road closure, especially on the roads with heavy traffic flow, results 

in temporal and financial loss for the users and road agency. This bidding method is 

developed with the goal of preventing such problems.  

In the scope of the cost-plus time method, contractors submit their financial proposals 

in 2 stages. A symbolizes the total cost needed for completion of the project. B 

symbolizes the cost that is calculated by the multiplication of ‘the total number of days 

to complete the project’ by ‘the unit price determined by the Road Authority’, named 

as “Road User Cost (RUC)”. While calculating RUC, the authority considers various 

items such as travel time, travel distance, and vehicle fuel expenditures. A+B generates 

the financial proposal of the tenderer, and the contractor with the lowest price is 

awarded. A is the real cost that will be paid to the contractor. According to the nature 

of the contract, C symbolizes the quality with the use of performance indicators 

[15][51][54][71]. Determination of C, which is intended for high-quality works, is 

quite challenging. The quality measurement aspect of this method seems to be possible 

with the performance-based contracts [71]. Advantages of cost-plus time include [71] 

- Shorter construction time, 
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- Less shortcomings (e.g., road closure) to the users, 

- Cost efficiency. 

2.1.2.2.2. Lane Rental  

This method has been used by the Transportation Ministry in England since 1984, and 

it has been used in the USA for the first time in 1990. 

Firstly, the road authority calculates the cost of lane closure based on the project 

schedule in terms of weekdays, weekends, hours (night, day, or rush hour). The 

financial proposal covers the cost and a fee for total lane closure during the project 

duration and the bid is awarded to the lowest-price bidder. After signing the contract, 

if needed, the contractor pays the fee of lane closure according to a specified time-

payment schedule. Thus, the contractor avoids closing the roads by using innovative 

solutions to pay less fee and execute the construction works without interrupting the 

traffic flow [49][71] [6].  

Advantages of lane rental include [71] [6]; 

- Cost efficiency,  

- User satisfaction, 

- Less traffic congestion, 

- Accelerated project. 

2.1.2.2.3. Incentives and Disincentives (I/D) 

This project delivery method is the most known and used conventional method. It uses 

incentives and disincentives on many performance criteria such as cost, quality, time, 

safety, technology, security, staffing, and management. This method has been 

preferred commonly with performance-based maintenance contracting, especially for 

projects that have critical deadlines. Incentives are applied for early completion of 

projects or, on the contrary, disincentives are applied for late completion. Aim of 

incentives and disincentives include: 
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• Completion of projects on time or in advance, 

• Completion of projects with higher quality, 

• User satisfaction,  

• Less traffic congestion. 

Critical issues include [52]: 

• Amount of I/D shall be a motivation for the contractor,  

• Cost of the projects may increase,  

• The client might need extra funding.  

I/D methods are generally used in the following conditions:  

• Heavy traffic conditions, 

• Importance of highway completion, 

• Rehabilitation or reconstruction of road projects especially in urban areas, 

• Existence of overlong bypass roads, 

• Unserviceable bridges, 

• Existence of environmental or political issues,  

• Emergency services disruption,  

• Warranty contracts, 

• Upset Price (used by British Columbia, Canada - state the maximum price & 

agreed-on quality - levels). 

2.2. Importance of Road Maintenance 

According to the World Bank, roads are one of the most essential public assets.  Thus, 

road maintenance and rehabilitation should be maintained regularly with a well-

planned schedule [65]. 

In developing countries, various research studies have been conducted about the 

benefit and cost assessment for proper road maintenance, however, the systematic 

solution could not have been presented accurately. According to a study over 85 
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countries carried by the World Bank (WB), the data shows that the budget of re-

construction (or rehabilitation) of the road is three or four times higher than the budget 

of road maintenance when it is performed on time [65].  

Effects on the economy 

WB put forward that 45 billion USD loss is incurred due to insufficient road 

maintenance in 85 countries and this loss could be compensated by proper road 

maintenance with 12 billion USD (It comprises approximately 25% of the total loss.) 

[64]. In general, for political reasons, the budgets are majorly allocated to new road 

construction and road maintenance is implemented with a limited budget [64]. Many 

countries allocate only 20%-50% of the necessary maintenance budget in current 

practice [64][65]. For instance, due to inadequate road maintenance, Sub-Saharan 

Africa countries need 30 million pounds for road rehabilitation or re-construction [64]. 

Furthermore, the cost of urgent repair of Latin American countries’ road network is 

approximately 1-3 % of their GDP [64].  

As long as road maintenance is executed regularly and on time, the cost is reasonable; 

otherwise, road rehabilitation or reconstruction is significantly costly. Neglecting or 

delaying of road maintenance causes quite direct costs, indirect costs, and safety 

issues. Regarding direct cost, at least 6 months delay for road maintenance will raise 

road deterioration dramatically and it will lead to high rehabilitation or reconstruction 

costs for the maintenance services. For instance, The South African National Road 

Agency Ltd. (SANRAL) is an independent, statutory and government company, and 

executed a study regarding the comparison of this issue. If a three-years delay occurs 

at maintenance works, rehabilitation cost will be six times higher than maintenance 

costs, and if the delay is five years, the rehabilitation cost will be eighteen times higher 

[65]. Therefore, well-scheduled maintenance services are very essential [65]. Delayed 

maintenance has indirect costs as well. Neglected roads steadily become more difficult 

to use, resulting in increased vehicle operating costs (more frequent repairs, more fuel 

use) and a reluctance by transport operators to use the roads. This imposes a heavy 
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burden on the economy. As passenger and freight services are curtailed, there is a 

consequent loss of economic and social development opportunities [65]. In addition, 

successfully implemented PBC has an impact on the social cost of countries by 

decreasing the number of fatal/ severe accidents on the road network during the 

contract duration [9]. 

Effects on safety  

Gulay Malkoc, HSE committee chairperson of the European Asphalt Pavement 

Association (EAPA) and also the technical director of the Turkish Asphalt Contractors 

Association (ASMUD), dwells on safety issues in her article published in World 

Highways June 2015 [84]. Malkoc et al. (2015) mentioned that the European road 

sector is aware of its responsibility by keeping the road surface in good quality to 

decrease the number of accidents [84]. 

In March 2013, a manifesto named “Keeping Europe Moving” was published by 

European Road Federation (ERF) in Brussels for Road Asset Management (RAM). It 

aimed at a safe and effective European road network in the long term [70]. The 

statement of “1 Euro spent on road maintenance prevents spending up to 15 Euro in 

rehabilitation or reconstruction” was the tag line. Main problems related to road 

maintenance were indicated as the real high risk of accidents, problems of congestion, 

increased noise and reduction of service to society. The solution will come with safe, 

effective and productive Road Asset Management by [70]; 

• Preparing a full inventory for all road items. 

• Showing existing conditions of the road network by visual proofing (Pictures or 

photos). 

• Determining the value of asset and budget of maintenance services. 

• Funding for routine, periodic maintenance and increasing the road assets. 

• Selecting the best program for all maintenance services. 
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Preventive road maintenance is also very crucial when considering the effects of 

climate changes and natural hazards such as landslides, earthquakes, etc. Landslides 

could block the road access and damage costly. In addition, if preventive road 

maintenance is applied in earthquake zones, the level of damage could be reduced and 

this causes a decrease in the effects of the accident, number of fatalities and recovery 

activities for road structures [63]. 

Strategies for road maintenance  

According to Road maintenance on Pavement Preservation & Recycling Summit 

PARIS 2015 [61], [62], it was declared that Authorities are aware of the importance 

of road maintenance. Therefore, The Road World Association (PIARC) initiated a 

Project named as “The Importance of Road Maintenance” to present essential and 

strategic role of road assets and maintenance services to all road stakeholders 

(Governmental Agency, Private Sector, etc.) with explicit and available for all. 

There are ten million kilometers of road network all over the world, and approximately 

80-85% of passengers prefer highway transportation. In order to enable cost efficiency 

for future investment, the age of the road is a significantly important parameter. It aids 

in planning the maintenance on time, as well as allocating an adequate budget for 

maintenance activities. In addition, traffic volumes have been growing rapidly in 

developing countries. Thus, the maintenance management gains extreme importance. 

2.3. Project Delivery Systems for Road Maintenance 

2.3.1. In-house Road Maintenance 

Road maintenance services can be carried out by Road Agencies with in-house staff, 

and equipment. However, on a global scale, road maintenance by in-house is being 

replaced by outsourcing day by day [65]. Research done by the World Bank in the 

1980s showed that involving the private sector to road maintenance services decreases 

the cost of maintenance activities in the range of 30% and 50% [56]. 
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In some counties, road maintenance services have been executed totally by PDSs other 

than the in-house method. These are Finland, Western Australia, Canada (Alberta, 

British Columbia, Ontario), Norway, Holland, England, and New Zealand. On the 

other hand, road authorities in some countries prefer using both in-house and 

contracting at certain maintenance activities. For instance, while in Estonia in-house 

method is used for 37% of routine maintenance services, in Florida/ USA, Maryland 

/ USA, and Victoria/ Australia, in-house is used for 20%, 50%, and 50% of road 

maintenance services, respectively [71].  

2.3.2. Private Sector Road Maintenance 

In the last decade, contracts with the private sector for road maintenance attracted road 

agencies’ and contractors’ attention. Road agencies have used their staff to determine 

road maintenance services and tendered the services to the private sector [41]. In this 

way, road agencies could decrease their resources that are needed for the realization 

of projects and could enable risk-sharing with the private sector. Moreover, 

contractors could use innovation methods, increase the quality of construction, and 

decrease the life cycle costs [17]. 

Road authorities should consider and evaluate numerous factors before tendering to 

private sector including scope, plan, complexity, life-cycle cost, and economic 

analysis of road maintenance projects; risk sharing, asset inventories, type of contract, 

competitiveness of contractors, evaluating and measuring performance, cost 

comparison, political issues, user expectation, and staffing [40]. 

For example, in 1995, one of the innovative attempts was performed by the Virginia 

Department of Transportation (VDT). VDT made an agreement, under the act of PPP, 

with private companies for construction, maintenance, and improvement of road 

network and road structures. In 1996, a private company was authorized by a 10-year 

pilot PBC contract for the administration and maintenance of all assets belonging to 

25% of Virginia’s Interstate road network (250 miles) [5].  
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2.3.3. Selection of Road Maintenance Contract  

Regarding PDSs, there is no “one method fits all” solution or always-the-best solution. 

Each project is unique; hence, the PDS should be decided according to the 

characteristics of the projects and the involved stakeholders. There are many criteria 

that shall be considered while determining which PDS to use [71]; 

- Estimated cost, size, and complexity of projects  

- Political, financial, juridical, and environmental risks 

- Existing budget 

- Personnel qualification and availability 

- Tendering and contractors’ experience 

- Sharing project risks between parties 

- Target and attitude of the client  

- Degree of potential conflicts 

- Importance of project duration (completion)  

- Status of road and construction market  

- Ability of construction management  

- Status of utility issues 

One of the most important criteria is the risks shared between the project stakeholders. 

As can be seen in Figure 2.1, the share of risks owned by the agency and contractor 

varies in each of the PDSs [17]. In fact, while the agency assumes all of the project 

risks in the in-house method, the long-term performance-based contracts decreases the 

agency risks.   
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Figure 2.1. Distribution of risks according to Contracting Type [17] 

2.4. Road Maintenance in Turkey  

GDH, which is the only authority responsible for highways and motorways in Turkey, 

declares that maintenance of the road is significantly essential to increase the lifetime 

of the road, and to provide safer and more comfortable travel for users under all types 

of weather conditions with smooth traffic. The first maintenance attempt was made in 

1948 and since then, the GDH has been implementing maintenance services. The key 

feature is that it should be done continuously and regularly within a schedule. If not, 

the deterioration level of the road will increase under severe weather conditions or 

heavy traffic, and it leads to raise the maintenance costs and indirect costs (vehicle 

operating cost, etc.) day by day [82].  

Its own staff and equipment under Regional Directorates and its divisions within their 

boundaries execute maintenance services. These services are classified as routine 

maintenance, snow and ice removal, and emergency maintenance. Definitions and 

summary information published by GDH regarding road maintenance are listed 

below: 
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Road Maintenance: It includes maintaining the road, structures, and facilities on road 

for extending the service life and ensuring safe traffic flow after constructing or 

subsequently developed. 

Snow & ice removal woks: It includes preventing the accumulation of snow on the 

road platform and removing the snow from the road surface with snow machines. The 

ice removal works consist of two separate parts as anti-icing and de-icing. The anti-

icing work, which can also be referred to as preventive maintenance, consists of 

periodically applying liquid, solid or heated solid chemicals to the road surface, 

starting at the appropriate time and under the necessary conditions before icing. De-

icing is the application of the same chemicals together with abrasives after icing. 

To understand the scope of work under road maintenance, principal work items are 

mentioned as follows: 

- Maintenance, repair, and cleaning of asphalt paved road platform 

- Maintenance of hydraulic structures 

- Ditch maintenance 

- Cleaning and maintenance of traffic signs 

- Cleaning and maintenance of roadside marker post and snow poles 

- Cleaning of curbs edges 

- Cleaning of landslide and soil   

- Cleaning of manholes 

- Cleaning of drainage channels of all kinds of bridges and superstructures  

- Snow and ice removal works 

After 2013, GDH has tendered road maintenance services to the private sector with 

method-based contracting depend on the amount of work done, and payment is given 

on the basis of a mutually agreed unit rate with specified methodology. Routine 

maintenance services in Turkey is executed under method-based contracting in lump 

sum but snow and ice removal works are implemented as unit price [82]. 
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2.5. Performance Based Road Maintenance Contracts 

In recent years, there is a global trend for road maintenance services to be executed by 

the private sector in order to improve the quality, increase the cost efficiency and 

provide competence between the contractors [74]. Performance-based contracting in 

road maintenance, which has been in use by road agencies for the last 20 years in many 

countries, is a procurement system that payment is made according to measured 

outcome instead of the specified quantity of input [43][75].  

In the world, PBC has adopted within different names by many countries, even states. 

Following names are commonly referred to PBC; [75] 

➢ “Performance-Based Maintenance Contract” in USA, 

➢ “Performance Contract” in Western Australia, 

➢ “Total Maintenance Contract” in Texas, 

➢ “Performance-Specified Maintenance Contract” in Australia and New 

Zealand, 

➢ “Contract for Rehabilitation and Maintenance” in Argentina, 

➢ “Managing Agent Contract” in the United Kingdom, 

➢ “Area Maintenance Contract” in Finland and Ontario, Canada. 

PBC is summarized by [69] explicitly as “Procurement should structure performance 

work statements in contracts around the outcomes and timeline of the work to be 

performed, that is, what is to be performed rather than how to perform it”. 

2.5.1. History of Performance-Based Road Maintenance Contracts  

The first PBC is used in British Columbia, State of Canada, in 1988, and two years 

later, Argentina has started PBC in road maintenance services for 1000 km roadway 

(see the timeline for PBC in Figure 2.2) [75].  

In the 1990s, Latin American countries such as Uruguay, Chile, Brazil, and Peru 

initiated PBC pilot projects under the CREMA program (Road Rehabilitation and 

Maintenance Contracts) financially supported by World Bank [74]. During the same 
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period, United States, Australia, New Zealand, Finland, Denmark, Estonia and 

Finland, which are developed countries, started to develop PBC for road maintenance 

services.     

 

 Figure 2.2. Timeline of PBC [75] 

Some of the road agencies were supported by an international development finance 

institution, World Bank, to change their current system to the PBC. The World Bank 

financed its first project in terms of PBC during the years of 2002 and 2003. Since 

then, it has funded over 200 PBC projects from all over the world [26]. In other words, 

by means of international finance agencies, many countries could modify or change 
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their current road maintenance system to new contracting types under the financial 

guarantee of international finance agencies [25][79]. 

2.5.2. Characteristics of PBC in Road Maintenance 

The key characteristic of PBC is that the system is based on performance indicators 

and outputs instead of required inputs, activities, or processes [22]. The payment 

system is made monthly with the condition of meeting performance indicators. Penalty 

procedure is also imposed on the Contractor who does not satisfy the criteria [65]. 

Other characteristics of PBC such as performance indicators, risk sharing, duration, 

selection process, and funding are briefly summarized in this section.    

Performance indicators  

The quality of maintenance works with PBC is reported to be better than the ones 

implemented with other contract types due to the performance indicators. Therefore, 

setting the performance indicators properly is one of the most crucial step of PBC [79]. 

“While specifying the indicators, challenges should be taken into account including 

deterioration caused by high speed overweight vehicles, evaluation of physical status 

of the road, setting monitorable indicators, existence of database for current road 

conditions, roadside facilities such as cables, irrigation canals (these structures or 

materials are out of PBC scope), and adverse geographical conditions” [79]. In 

addition, the needs of road users, the expectation of the client and affordability should 

be taken into consideration while determining performance indicators [31]. 

In Table 2.1 and Table 2.2, examples of performance indicators, used in Latin 

American countries and Australia, are summarized. These tables show that each 

activity and work item are defined clearly with targets that should be met by the 

contractor. These indicators arise from practices and experiences in road maintenance 

services and vary from country to country. By considering the long service duration, 

indicators should cover overall conditions of the roads such as pavement, IRI, skid 

resistance, texture, rutting, surface life, structural condition, etc. [31]. On the other 

hand, performance indicators are mostly common for each road project and should be 
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determined before the tender stage. Hence, performance indicators, in theory, provide 

a major advantage to the client in point of liability [14]. Thus, meeting the 

performance criteria is the main responsibility of the contractor.  

Table 2.1. Examples of performance indicators in Latin America [21] 

 

Table 2.2. Example of Performance Indicators in Australia [21] 
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In the PBC, the payment depends on meeting the performance indicators, not on the 

quantity of works [31]. Therefore, indicators should be clearly defined, easily 

performed, and transparently measured by the client. 

Response time as a component of performance indicators has a great importance, in 

terms of road safety [32]. Response times of indicators, could be even defined in terms 

of hours, weeks, months, or years, are presented in Table 2.3. Each response time is 

determined according to the type and feature of the activity. 

Table 2.3. Examples of performance indicators with response times in New Zealand [21] 

 

In addition, new studies for performance indicators and performance measures are 

carrying out for the geometric design stage of the road sector within the project 

development process and the relationship between project-level [45][50][53]. 

Risk Sharing  

In traditional or method based contracting, the road authorities define the 

specifications, materials, and construction methods and  consider the risk arising from 

failure in the specifications, management, designs, unexpected or additional work, etc. 

[59][75]. On the other hand, in PBC, the contractor is free to decide when, what and 

how to do all activities as long as meeting the performance indicators. In this way, the 

contractor takes all risks of performance failure or shortcomings of activities [29][75]. 
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Therefore, the risk is shifted to the contractor who generally controls the project to 

achieve the performance standards. If PBC is selected in road maintenance services, 

the responsibility and risks of the contractor will increase while decreasing the road 

agency’s [17] [75]. 

Unexpected increment of traffic volume, climate changes, inflation, uncertainty of 

political, environmental and material issues are the other risks that should be 

considered in such long-term contracts for increasing the amount of work and costs 

[31]. Some of these risks could be handled by both parties and some of them normally 

are covered by road agencies. For example, in Argentina, the road agency covers costs 

arising from natural disasters or material shortage. British Columbia and Estonia apply 

annual price adjustment for staff and fuel due to economical fluctuations [31]. On the 

other hand, in Virginia State, the contractor’s financial proposal is expected to cover 

all costs of unpredictable events and force majeure activities. [31] 

Duration 

The road maintenance services should be carried out periodically to provide safe, 

comfortable, and dependable roads after the construction [31]. Thus, the PBC is by 

nature a long-term contracting system and the contractor execute maintenance services 

every year by taking risks and responsibilities [79]. The duration of the PBC generally 

varies from 3 to 10 years and even reaches up to 30 years. In other words, the duration 

could be extended according to user satisfaction [29]. 

Selection Process 

The PBC in road maintenance based on best value approach or quality based cost for 

selecting contractors [31]. The selection of contractors in PBC must be done delicately 

because contractors have more responsibilities and risks as compared to the other 

contract types. The clients should ensure that the contractor has management capacity, 

potential, understanding, and ability to handle the projects and associated risks, and 

has potential to complete the project on time by meeting the performance indicators 
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[31]. Therefore, two stages, which are pre-qualification and main proposal, are 

generally preferred for this type of contracting. 

Funding 

PBC, is a long-term contracting system, and should be funded by road agencies for 

multiyear road maintenance services. When comparing the method based or 

traditional contracts in road maintenance, payment is made to contractor monthly as 

lump sum during the contract duration in the condition of meeting performance 

indicators [31][79]. 

2.5.3. Advantages of PBC in Road Maintenance  

The PBC provides several benefits when compared to the method-based or traditional 

contracting. Cost saving is one of the most crucial and prominent advantages in PBC 

[79]. After literature review, the advantages of PBC are categorized as follows:  

Cost Saving  

Cost-saving rates in PBC for road maintenance from high-income countries (i.e. 

Canada, Sweden, England, Australia, Norway, Finland, Netherland, USA, and 

Estonia) are between the 10% and 40% when compared to method-based or traditional 

contracts (see Table 2.4) [12]. Accordingly, it is proven that cost-saving has been 

achieved in many countries with long-term PBCs [1][21][26][27].  

The reasons of cost-saving are summarized in the following according to the evidences 

reported from various countries [31][75]; 

• Maintenance costs could be reduced by implementing efficient, effective, and 

innovative techniques, procedures, and new technologies. 

• Private companies could increase their profit by using better 

machines/equipment, experienced staff and well scheduling.   

• Reduction in expenses and overhead costs are achieved by decreasing road 

agencies’ staff working in road maintenance services. 
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• Well-improved road conditions provide a reduction in the indirect cost of users 

such as vehicle maintenance, fuel consumption, and the number of traffic 

accidents. 

The road agencies face with very few unpredictable costs because of fact that the risk 

for cost overruns is transferred to the private sector in PBC 

Table 2.4. Cost saving rates of some countries using PBC [27] 

 

Innovation 

The contractors may prefer to use innovative and efficient methods (caused of freeness 

at methodology) to decrease own expenses under the condition of meeting 

performance criteria [65]. 

The PBC allows to contractor to make innovative decisions like selection of staffs or 

material requirements and techniques, cover the risk in the case of failure of its 

management and innovation and its mistakes in predicting destruction of contracted 
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assets; determining the suitable design, standards, materials, and specifications; and 

in determining quantities [31]. 

Staffing 

Road authorities could employ fewer numbers of well-qualified in-house staff when 

compared to MBC [21]. In this way, the staff expenses of road agencies decrease 

extremely [31]. “After excessive personnel reduction, road agencies should develop a 

new organizational structure and train their employees for this new contracting 

method” [79].  

User Satisfaction  

Performance indicators reflect the need of user satisfaction at the same time. When 

the contractor meets the performance indicators as requested, the user satisfaction will 

be ensured via PBC [31].  

Traffic and safety 

Performance indicators also take into traffic safety in consideration. Continuously 

monitoring and meeting performance indicators provide traffic safety, which is the 

fundamental target of road agencies [32]. 

The other advantages are listed below [9][13][31][75];   

- Providing disincentives or incentives system according to the desired targets. 

Incentives will lead to increase in road quality and penalty system will lead to 

a decrease in road quality, 

- Providing incentives to the private sector for innovation and higher 

productivity, 

- Increasing road user satisfaction with road service and conditions, 

- Decreasing variation orders within the contract period, 

- Providing transparency for road users, road agencies and contractors in point 

of road conditions.  
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- Decreasing the number of fatal / severe accidents on road network during the 

contract duration. 

  

2.5.4. Challenges and Drawbacks of PBC in Road Maintenance  

The most critical issue regarding the PBC is the long-term contract duration (more 

than three years) [11] and continuity in funding, which should be provided until the 

end of the contract period [4] [65]. Accordingly, there are some challenges in PBC for 

the subjects mentioned below [75];   

- Awarding proper contractor, 

- Legislation or regulations in force,  

- Ability and expertise of Road Agencies’ staff  for specifying performance 

indicators and inspection of works carried out under PBC,  

- Accurate evaluation of the current conditions of assets,  

- Determining the penalties, warranties, and guaranty.   

In addition, according to [75], there is a lack of pavement condition prediction models 

to understand and predict pavement conditions, as pavement deterioration follows a 

stochastic behavior (i.e., unpredictable and without a stable pattern or order). The 

deteriorations and the improvements due to maintenance and rehabilitation varies 

based on many factors such as the environment, traffic volume, etc. Thus, the data 

used for modeling the pavement performance result in higher risk to the contractor. 

If the road is in poor condition and initial rehabilitation is needed under PBC in road 

maintenance, unit price of activates and their quantities of rehabilitation services shall 

be indicated in agreement for long-term contracts instead of lump sum [65]. 

Authorities provide a professional team for control and inspect the contractor activities 

regarding meeting performance criteria [65]. 
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2.6. Road Asset Management  

Road Asset Management is a permanent and systematic process of maintaining, 

upgrading, expanding, and operating all road network and road structures by using 

engineering disciplines, business practices and financial strategies [66][68]. 

Especially, cost efficiency is one of the most important advantages of road asset 

management. For example, by using road asset management, Larvik municipality 

revealed that they are losing 2,000 Euro per day by not providing road maintenance 

services to their roads [66]. 

Road Asset Management could achieve its goals by; [66] [70] 

- Setting up a complete inventory for all road network and road structures.  

- Providing current condition or status of all road network and road structures. 

- Estimating the value of the asset and maintenance costs & needs.  

- Providing accurate funding scenarios for developing road assets and for road 

maintenance services regularly and on time. 

- Supporting authorities to decide the most cost-effective strategy for 

maintaining, developing and financing of all road network and road structures. 

- Determining the future demand and needs of traffic and service. 

- Prioritizing aims regarding quality, level of service, and performance of roads 

and objectives related to the desired quality and performance of all road 

network and road structures 

Benefits of road asset management system are summarized below; [19][66][70]  

- Providing a consistent level of service.  

- Reducing life cycle and road user cost.  

- Preserving financial assets with reducing risk.   

- Providing inspection and following of performance. 

- Ensuring transparency to all stakeholders, and considering their interests.    

- Managing road network efficiently for requested objectives, strategies, and 

priorities. 
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- Providing transparency in making decisions. 

- Decreasing the risk of operational and legal issues. 

- Providing prediction of financial needs in the future and consequences for 

financial decisions.    

- Decreasing the risk of operational and legal issues.  

According to Dr. Gunter Zietlow [68], the most effective and efficient way to manage 

road asset management is through PBC in road maintenance, which maintains the road 

network on a permanently good level of services. 
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CHAPTER 3  

 

3. METHODOLOGY 

 

3.1. Research Methodology 

In this study, a combination of literature review, interviews, and surveys are performed 

to understand the current contracting and maintenance practice in Turkey and also the 

implementation of PBC in developing and developed countries. Accordingly, the 

overview of the methodology is presented in Figure 3.1. A large-scale literature review 

has been conducted including academic, organizational and industrial sources. After 

assessing the characteristics, advantages, disadvantages, challenges, performance 

indicators, and legislation procedures of PBC, research queries regarding the topic 

have been shaped. The perspectives of road experts on PBC, and the perspectives of 

road users on the current status of road maintenance services in Turkey are acquired 

through interviews and surveys.  

 

Figure 3.1. Schema of the research methodology 

Lİterature 
Review

• Defining the problem

• Designing surveys and interviews

Interview

• Acquring the opinions and comments of road experts regarding curent status of road 
maintenance in Turkey and PBC

Survey

• Acquiringthe  perceptions of road experts on road maintenance in Turkey and current contract 
methodology

• Acquiring perceptions of road users on existing road maintenance

Case Study

• Comparing public PPL(Turkey), PBC ( Australia ) and mixed-based PBC (Canada)  

Discussions

• Comparing the survey results with previous surveys
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3.2. Research Questions 

This research has been conducted to answer two questions.  

1. What is the status of road maintenance services in Turkey? 

In order to address this question, road maintenance data regarding the regulations 

and tenders are collected; interviews and surveys with road users and road 

experts are performed. 

2. What strategy can be used as a roadmap for the use of PBC in Turkey?  

This question also entails the question of what are the enablers and barriers for 

the use of PBC system for road maintenance services in Turkey. To address this 

question, the tender documents are compared with two separate PBC contracts 

and feedbacks from the surveys and interviews are synthesized. 

3.3. Data Collection  

To understand the structure and implementation of road maintenance services in 

Turkey, regulations, reports, guidebooks, manuals, and tenders are reviewed and 

analyzed. Official sources and governmental agencies are utilized to collect the data. 

The current public procurement law (PPL) for road maintenance in Turkey is 

examined. The tender data for the road maintenance services capturing the projects 

tendered after 2015 are examined to understand what kind of road maintenance 

projects tendered to the private sector and to find out procurement strategy. Although 

GDH has been tendering road maintenance services to the private sector since 2013, 

the years from 2015 to 2019 are selected as target periods to eliminate errors that may 

arise from the new system and to evaluate data that are more current.   

According to the literature, the characteristics and lessons learned shared by other 

countries are identified and synthesized. PPL is compared to two different types of 

PBC that are successfully implemented in two different countries. One of them is 

Queensland in Australia, and the other one is British Columbia in Canada. 
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3.4. Interviews 

To understand to structure and process of road maintenance works in Turkey, experts, 

having extensive experience at road maintenance works and being well-known in road 

projects, have been chosen for interviews within the scope of this study. Three experts 

were selected among different stakeholders such as the client (General Directorate of 

Highway (GDH)), construction firms, and consultancy firms. In this way, 

objectiveness could be attained while evaluating the answers form these experts. The 

detailed information about these experts are given in Section 4.4 Evaluation of 

Interviews. 

3.5. Survey 

Using the findings from the literature reviews and interviews, surveys were prepared 

to address the research questions regarding the status of road maintenance services. 

Two types of surveys were prepared. Survey-1 was designed to understand the 

perception of the road users, and Survey-2 was designed to understand that of the 

experts in the road maintenance sector. 

The target group for the first survey was road users in Turkey. The road users were 

reached using social media (e.g., linkedin, facebook) and sending e-mails to 

companies, institutions and, the public sector. 

The target group for Survey-2 was the road experts working in General Directorate of 

Highways, Ministry of Environment and City Planning, Ministry of Transportation 

and Infrastructure, Association of Turkish Consulting Engineers and Architects, 

Association of Turkish Asphalt Contractors, consultancy firms (e.g., Yuksel Proje, 

Dolsar, Su-yapı) and contractor firms (e.g., Yapı Merkezi, Mapa, Alarko). The survey 

was sent via e-mail. 

3.5.1. Survey-1: Perception of Road User  

The aim of this survey was to understand user satisfaction regarding road maintenance 

services in Turkey in terms of passengers and drivers. Since the focus of this study 



 

 

 

34 

 

was the intercity roads (highway and motorway), the participants were frequently 

reminded within the survey by using the term “intercity road” in order to differentiate 

intercity roads (operated by GHD) from the urban roads (operated by municipalities) 

and avoid possible misunderstanding and misinterpretations.  

The sample size of the survey is calculated according to the target population. The 

existing road network in Turkey is public domain and used by everyone. Thus, the 

population size of this survey is 80.559.728 [86] registered citizens in Turkey. 

Equation (1) shows how to calculate the sample size for a large population [107].  

𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑖𝑧𝑒 =  
𝑧2𝑥 𝑝 ( 1 − 𝑝)

𝑒2
  (Eq 1) 

 

where, 

e= margin of error (percentage in decimal form) 

z= z-score 

p = p is the estimated proportion of an attribute that is present in the population. 

Margin of error shows how much the survey results can be expected to deflect from 

the opinions of the target population as a percentage. For this study, the margin of 

error is assumed as 5%. The confidence level shows how confident one can be in the 

fact that survey results are representative of the whole population. For this study, 

confidence level is assumed as 99%. Hence the z-score (z) is 2.58. Assuming the 

maximum variability yields a p score of 0.5. According to Eq (1), for large 

populations, the sample size is 666. In other words, the size of the sample should be 

larger than 666.  

The survey consists of 14 questions, which took approximately 3 minutes of road 

users. The questions were presented in Appendix_1 
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3.5.2. Survey-2: Perception of Road Expert 

The aim of this survey can be listed as follows; 

- to examine existing structure of road maintenance sector   

- to determine sections open to improvement  

- to evaluate and make a comparison with performance-based contracting in 

road maintenance by experts’ knowledge and experience  

- to understand awareness and necessity of Asset Management Systems 

- to evaluate effects on traffic management, safety, risks and travel comfort 

(indirect conditions) 

The target population for this survey was selected according to the experience in the 

road sector. Participants were chosen according to their level of expertise, working 

area and their role/party in the sector (Contractor, Client, Consultant, etc.). To achieve 

the aforementioned aims, the selection of participant for this survey was significantly 

important. If the survey was conducted with more participant, more comprehensive 

results could be obtained.  

The survey consisted of 16 questions, which took approximately 25 minutes. The 

questions of this survey were presented in Appendix_2.  
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CHAPTER 4  

 

4. FINDINGS 

 

In this section, data gathered and assessed according to the scope of this study was 

presented. Firstly, countries, which use PBC in road maintenance services, were 

determined and then, were evaluated and compared with respect to Turkey in terms of 

numerous factors including location, income status, road network and population. 

Secondly, current road maintenance services in Turkey were analyzed and compared 

with PBC used in two separate countries and differences and similarities of systems 

were revealed. Finally, results and comments obtained from the interviews and 

surveys were discussed in detail.     

4.1. PBC for Road Maintenance Experience of Countries 

PBC for road maintenance is a type of contract, which is commonly preferred and 

used across the world. After a detailed literature review, countries, which have been 

using and developing this contract type, and countries, which have taken initiatives 

for using this contract type, were determined and presented in Table 4.1. Information 

about how PBC has been/will be used in 62 countries was determined especially based 

on the information obtained from World Bank's database. The objective of this 

examination was to identify the trends in those countries and to determine the reasons 

why PBC should (or not) be used in Turkey. Accordingly, the characteristics of 

countries that use this contract type were identified, and a comparison was made with 

Turkey in these regards.  

In the road sector, projects for both the construction of new roads and road 

maintenance services are carried out with high budgets. Therefore, economic status 

and GDP/capita of countries, which use PBC, were investigated. Data regarding 62 

countries was acquired and presented in Table 4.1 including contract durations, 
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populations, status of their current roadway network. It was observed that there was 

no consensus in contract durations, even for some countries this data was not available.  

For the others, durations were generally presented in a range of values (e.g., 3-5 years). 

Sixteen countries, which have high-income status, have been using this contract type 

in road maintenance services for the last 25 years. The number of countries, which 

have an upper middle-income status like Turkey, is 18. Some of these countries have 

been using PBC for more than 20 years, while others have just started using this 

contract type. Since PBC's are long-term contracts, they require long-term financing. 

Despite this, 28 countries with lower-middle-income and lower-income status, for 

which the possibility of having financing problems is high, have preferred PBC since 

the beginning of the 2000s. The fact that World Bank supports this contract type and 

provides possibilities for grant projects, will decrease funding problems for these 

countries, which will prefer this contract type, at least in the start-up phase. 

Table 4.1. Countries using PBC in road maintenance 

Countries Status Continent 
GDP/capita 

2018 (USD) 

Contract 

Duration 

Year (first 

applied) 

Project 

Length 

under 

PBC 

Total Highway 

Network 

Population  

(July 2018 

est.) 

Australia 
High 

income 
Ocenia 57,305 

5 -10  
years 

1990 

100 km 

first 

project 

total: 873,573 
km (2015) 

urban: 145,928 

km, non-urban: 
727,645 km 

23,470,145 

Brazil 

Upper 

middle 

income 

South 
America 

8,920 5 years 1990s 375 km 

total: 2,000,000 

km (2018) 

paved: 246,000 
km, unpaved: 

1.754 million 

km 

208,846,892 

Canada  

British 
Columbia 

High 

income 

North 

America 
46,210 10 years 1988 - 

total: 1,042,300 

km (2011) 

paved: 415,600 
km, unpaved: 

626,700 km 

35,881,659 

Estonia 
High 

income 
Europe 22,927 5-7 years 1995 

10.288 
km 

total: 58,412 km 
(2011) 

paved: 10,427 

km, unpaved: 
47,985 km 

1,244,288 

Finland 
High 

income 
Europe 49,648 3-7 years 1998 - 

total: 454,000 

km (2012) 

highways: 
78,000 km 

urban: 26,000 

km 

5,537,364 
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Countries Status Continent 
GDP/capita 

2018 (USD) 
Contract 

Duration 
Year (first 

applied) 

Project 

Length 

under 

PBC 

Total Highway 

Network 

Population  

(July 2018 

est.) 

Netherlands 
High 

income 
Europe 53,024 1-3 years - - 

total: 139,124 
km (includes 

3,654 km of 

expressways) 
(2016) 

17,151,228 

New 

Zealand 

High 

income 
Ocenia 41,966 10 years 1998 

405 km 

first 
project 

total: 94,000 km 

(2017) 

paved: 61,600 
km, unpaved: 

32,400 km 

4,545,627 

United 

States 

High 

income 

North 

America 
62,641 

5-10 

years 
1990 

400 km 
first 

project 

total: 6,586,610 
km (2012) 

paved: 

4,304,715 km  
unpaved: 

2,281,895 km 

329,256,465 

Chile 
High 

income 

South 

America 
15,923 - 1990s - 

total: 77,801 km 

(2016) 
17,925,262 

France 
High 

income 
Europe 41,463 - - - 

total: 1,053,215 

km (2011) 
urban: 654,201 

km, non-urban: 

399,014 km 

67,364,357 

Japan 
High 

income 
Asia 39,286 - 1998 - 

total: 1,218,772 

km (2015) 

paved: 992,835 
km, unpaved: 

225,937 km 

126,168,156 

Sweden 
High 

income 
Europe 54,111 3-6 years performed - 

total: 573,134 

km, paved: 
140,100 km  

unpaved: 

433,034 km 

10,040,995 

Norway 
High 

income 
Europe 81,807 4 years performed - 

total: 94,902 km 

(includes 455 

km of 
expressways) 

(2018) 

5,372,191 

Peru 
Upper 
middle 

income 

South 

America 
6,947 - 1990s - 

total: 140,672 

km (2012) 
31,331,228 

Uruguay 
High 

income 

South 

America 
17,277 4 years 1996 

138 km 

first 

project 

total: 77,732 km 

(2010) 

paved: 7,743 

km, unpaved: 

69,989 km 

3,369,299 

Denmark 
High 

income 
Europe 60,726 - 1990s - 

total: 74,558 km 

(2017) 

paved: 74,558 
km (includes 

1,205 km of 

expressways) 

5,809,502 

Malaysia 

Upper 

middle 

income 

Asia 11,238 15 years 2000 

3,075km; 

4,000km; 
& 

7,498km 

total: 144,403 
km (2010) 

paved: 116,169 

km, unpaved: 
28,234 km 

31,809,660 
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Countries Status Continent 
GDP/capita 

2018 (USD) 
Contract 

Duration 
Year (first 

applied) 

Project 

Length 

under 

PBC 

Total Highway 

Network 

Population  

(July 2018 

est.) 

Argentina 

Upper 

middle 

income 

South 
America 

11,652 5 years 1996 

100km - 

300 km 
first 

projects 

total: 281,290 
km (2017) 

paved: 117,616 

km, unpaved: 
163,674 km 

44,694,198 

Indonesia 

Lower 

middle 

income 

Asia 3,893 
4 -7 

years 
2011 

7.68 km 

& 18.5 
km pilot 

projects 

total: 496,607 
km (2011) 

paved: 283,102 

km, unpaved: 
213,505 km 

262,787,403 

Serbia 

Upper 

middle 
income 

Europe 7,233 2 years 2004 

1.200 km 

under 
PBC 

total: 44,248 km 

(2016) 

paved: 28,000 
km, unpaved: 

16,248 km 

7,078,110 

Afghanistan 
Low 

income 
Asia 520 3 years 2006 

142 km 

pilot 

project 

total: 34,903 km 
(2017) 

paved: 17,903 

km, unpaved: 
17,000 km 

34,940,837 

Tajikistan 
Low 

income 
Asia 826 3 years 2013 

73 km &  

76 km 

total: 30,000 km 

(2018) 
8,604,882 

Georgia 
Upper 
middle 

income 

Asia* 4,344 5 years 2015 
117 km 

first 

project 

total: 20,295 km 

(2018) 
4,926,087 

Bangladesh 

Lower 

middle 

income 

Asia 1,698 2 years 2005 
Pilot 

Project 

total: 21,269 km 
(2010) 

paved: 2,021 

km, unpaved: 
19,248 km 

159,453,001 

China 

Upper 

middle 
income 

Asia 9,770 2 years 2008 
Pilot 

Project 

total: 4,577,300 

km (2015) 
paved: 

4,046,300 km  

unpaved: 
531,000 km 

1,384,688,986 

United 
Kingdom 

High 
income 

Europe 42,491 
5+2 

years 
1994 

480 km 
for 25 

years 

under 

PBC 

total: 394,428 

km (2009) 

paved: 394,428 
km (includes 

3,519 km of 

expressways) 

65,105,246 

Ukraine 

Lower 

middle 
income 

Europe 3,095 7 years 2014 - 

total: 169,694 

km (2012) 

paved: 166,095 
km, unpaved: 

3,599 km 

43,952,299 

Colombia 
Upper 
middle 

income 

South 

America 
6,651 - Performed - 

total: 206,500 

km (2016) 
48,168,996 

Paraguay 
Upper 
middle 

income 

South 

America 
5,871 - Performed - 

total: 74,676 km 

(2017) 
paved: 6,167 

km, unpaved: 

68,509 km 

7,025,763 
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Countries Status Continent 
GDP/capita 

2018 (USD) 
Contract 

Duration 
Year (first 

applied) 

Project 

Length 

under 

PBC 

Total Highway 

Network 

Population  

(July 2018 

est.) 

India 

Lower 

middle 

income 

Asia 2,015 10 years 2012 - 

total: 4,699,024 
km (2015) 

note: includes 

96,214 km 
paved rOAD 

1,296,834,042 

Philippines 

Lower 

middle 
income 

Asia 3,102 3 years 2003 

112 km, 
109 km, 

and 33 
km roads 

total: 216,387 

km (2014) 

paved: 61,093 
km, unpaved: 

155,294 km 

105,893,381 

Chad 
Low 

income 
Africa 730 4-5 years 2001 

440 km 

unpaved 

total: 40,000km 

(2018) 
15,833,116 

South Africa 

Upper 

middle 

income 

Africa 6,374 - Performed - 

total: 750,000 
km (2016) 

paved: 158,124 

km, unpaved: 
591,876 km 

55,380,210 

Egypt 

Lower 

middle 
income 

Africa 2,549 - Performed - 

total: 65,050 km 

(2017) 

paved: 48,000 
km, unpaved: 

17,050 km 

99,413,317 

Liberia 
Low 

income 
Africa 674 - Performed - 

total: 10,600km 
(2018) paved: 

657 km, 

unpaved: 9,943 

km 

4,809,768 

Nigeria 

Lower 

middle 
income 

Africa 2,028 - Performed - 

total: 195,000 

km (2017) 

paved: 60,000 
km, unpaved: 

135,000 km 

203,452,505 

Poland 
High 

income 
Europe 15,424 - Performed - 

total: 420,000 
km (2016) 

paved: 291,000 

km, unpaved: 
129,000 km 

38,420,687 

Tanzania 
Low 

income 
Africa 1,050 - Performed - 

total: 86,472 km 

(2010) 
paved: 7,092 

km, unpaved: 

79,380 km 

55,451,343 

Zambia 

Lower 

middle 

income 

Africa 1,539 5 years 2009 385 km 

total: 67,671 km 

(2018) 

paved: 14,888 

km, unpaved: 
52,783 km 

16,445,079 

Pakistan 
Lower 
middle 

income 

Asia 1,472 - 2018 1,268 km 

total: 263,942 

km (2014) 
paved: 185,063 

km, unpaved: 

78,879 km 

207,862,518 

Mongolia 

Lower 

middle 

income 

Asia 4,103 - Upcoming 303 km 

total: 49,249 km 
(2013) 

paved: 4,800 

km, unpaved: 
44,449 km 

3,103,428 
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Countries Status Continent 
GDP/capita 

2018 (USD) 
Contract 

Duration 
Year (first 

applied) 

Project 

Length 

under 

PBC 

Total Highway 

Network 

Population  

(July 2018 

est.) 

Azerbaijan 
Upper 
middle 

income 

Asia* 4,721 - 2018 982 km 
total: 24,981 km 

(2013) 
10,046,516 

Kyrgyz 

Republic 

Lower 

middle 
income 

Asia 1,281 - Upcoming 

101 km 

pilot 
project 

total: 34,000 km 

(2018) 
5,849,296 

Albania 

Upper 

middle 

income 

Europe 5,253 3 years 2009 

250 km 

pilot 

project 

total: 3,945 km 

(2018) 
3,057,220 

Morocco 

Lower 

middle 

income 

Africa 3,237 - 

In progress 

for 

outsourcing 

- 
total: 57,300 km 
(2018) 

34,314,130 

Moldova 

Lower 

middle 
income 

Europe 3,189 - In progress - 

total: 9,352 km 

(2012) 

paved: 8,835 
km, unpaved: 

517 km 

3,437,720 

Romania 
Upper 
middle 

income 

Europe 12,301 - 
In progress 

for 

outsourcing 

- 

total: 84,185 km 

(2012) 
paved: 49,873 

km, unpaved: 
34,312 km 

21,457,116 

Kazakhstan 

Upper 

middle 
income 

Asia 9,331 - In progress - 

total: 95,409 km 

(2017) 

paved: 81,814 
km, unpaved: 

13,595 km 

18,744,548 

Cabo Verde 

Lower 

middle 

income 

Africa 3,654 - Performed - 

total: 1,350 km 
(2013) 

paved: 932 km  

unpaved: 418 
km 

568,373 

Madagascar 
Low 

income 
Africa 460 - Performed - 

total: 31,640 km 
(2018) 

25,683,610 

Burkina 

Faso 

Low 

income 
Africa 731 - Performed - 

total: 15,304 km 

(2014) 

paved: 3,642 
km, unpaved: 

11,662 km 

19,742,715 

Cambodia 
Lower 
middle 

income 

Asia 1,512 - Performed - 

total: 47,263 km 

(2013) 
paved: 12,239 

km, unpaved: 

35,024 km 

16,449,519 

Thailand 

Upper 

middle 
income 

Asia 7,273 - Performed - 

total: 180,053 

km (includes 

450 km of 
expressways) 

(2006) 

68,615,858 

Vietnam 

Lower 

middle 

income 

Asia 2,563 - 2012 

273 km 

first 

project 

total: 195,468 
km (2013) 

paved: 148,338 

km, unpaved: 
47,130 km 

97,040,334 
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Countries Status Continent 
GDP/capita 

2018 (USD) 
Contract 

Duration 
Year (first 

applied) 

Project 

Length 

under 

PBC 

Total Highway 

Network 

Population  

(July 2018 

est.) 

Yemen 
Low 

income 
Asia 944 - 2009 365 km 

total: 71,300 km 
(2005) 

paved: 6,200 

km, unpaved: 
65,100 km 

28,667,230 

Guatemala 

Upper 

middle 
income 

North 

America 
4,549 - Performed - 

total: 17,621 km 

(2016) 

paved: 7,489 
km, unpaved: 

10,132 km 

16,581,273 

Honduras 

Lower 

middle 

income 

North 
America 

2,482 - Performed - 

total: 14,742 km 
(2012) 

paved: 3,367 

km, unpaved: 
11,375 km 

9,182,766 

Nicaragua 
Lower 
middle 

income 

North 

America 
2,028 - Performed - 

total: 23,897 km 

(2014) 
paved: 3,346 

km, unpaved: 

20,551 km 

6,085,213 

Uganda 
Low 

income 
Africa 643 - Performed - 

total: 20,544 km 
(2017) 

paved: 4,257 

km, unpaved: 
16,287 km 

40,853,749 

Nepal 
Low 

income 
Asia 1,025 2-5 years 2003 114 km 

total: 27,990 km 

(2016) 

paved: 11,890 

km, unpaved: 

16,100 km 

29,717,587 

Ecuador 

Upper 

middle 

income 

South 
America 

6,344 - Performed - 

total: 43,216 km 
(2015) 

paved: 8,161 

km, unpaved: 
35,055 km 

16,498,502 

Mexico 
Upper 
middle 

income 

North 

America 
9,698 - Performed - 

total: 398,148 

km (2017) 
paved: 174,911 

km, unpaved: 

223,237 km 

125,959,205 

Turkey 

Upper 

middle 
income 

Asia* 9,311 - - - 

total: 67,333 km 

(2018) 

paved: 24,082 
km, unpaved: 

43,251 km 

81,257,239 

References: [1], [2], [3], [4], [7], [8], [9], [10], [11], [12], [13], [16], [18], [20], [21], [23] [24], [25], [26], [28], 

[29], [30], [33], [34], [37], [39], [41], [47], [48], [55], [57], [58], [67], [73], [76], [77], [102], [103], [104], 

[105], [106] 

*Azerbaijan, Georgia and Turkey are classified as Asian countries by the UN. However, they are usually 

considered as European countries, because their territories are either partly in Europe or near Europe. 

 

Prior to a full-scale commitment to PBC, a relatively small-scale pilot project was 

planned and implemented by several countries. While it varied from country to 
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country, 3 years appeared to be a commonly preferred contract period for pilot 

projects, which is incidentally the period used for current road maintenance services 

in Turkey. Pilot project or first project length also varies significantly from country to 

country. As far as data from 62 countries were evaluated, it varied between 100 km to 

300 km. However, it was suggested that GDH should decide in this regard by taking 

into account the strategic terms and issues such as financing. A clear categorization or 

trend could be drawn when 62 countries were compared in terms of total road network 

and population. This means that the use of PBC was either independent of or did not 

solely depend on the total network and population.  

4.2. Road Maintenance in Turkey 

As the governmental institution responsible for road maintenance services in Turkey, 

GDH both carry out these services through its own resources, and awards contracts to 

the private sector for the procurement of such services. Road maintenance services 

were investigated based on the data obtained from the activity reports and statistics, 

which are published by GDH on an annual basis [82]. The services carried out within 

the scope of the Public-Private Partnership (PPP) were not included. For the 2015-

2018 period, all the expenses of GDH incurred by GDH by the end of the year, 

investment costs, and road maintenance expenses are given in Figure 4.1. Detailed 

state highways road maintenance expenses for the year 2018 are not specified in the 

figure since this data has not been published officially. Distribution over the years can 

be expected to be approximately 5 billion Turkish Lira (TRY). Based on this data, 

expenses allocated to road maintenance services are less than 20% of total expenses. 

In addition to this, 82% of total expenses were allocated to new investments between 

2016-2018. Those investments in the highways are an indicator of the fact that road 

maintenance expenses will increase further in future. 
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Figure 4.1. Expenses of GDH [82] 

 

4.2.1. In – House 

In the literature review section, road maintenance provided by GDH as in-house 

services is explained in detail. GDH carries out road maintenance with all the staff, 

machinery, equipment, material. In other words, GDH has procured through its own 

means, and in all the regions working under the authority of GDH. Since the scope 

and implementation of road maintenance for State Highway and Motorway services 

are different, their expenses for the 2015-2018 period were addressed separately and 

given in Table 4.2.  
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Table 4.2. GDH expenses of road maintenance for motorway & state highway [82] 

Years 

Motorway  

In-house 
Projects 

tendered 

(TRY)  

Total 

(TRY)  

In-house 

rate over 

total 

expenses 
KM 

# of 

Staff 

Expense of 

Staff 

(TRY) 

Expense of 

Material 

(TRY) 

General 

Expenses* 

(TRY)  

Expenses of 

sub-divisions 

(TRY)  

2018 2,608 2,429 206,562,193  35,552,631  56,259,303  26,041,212  356,692,876  681,108,215   47.63 %  

2017 2,604 2,420 186,468,317  35,281,523  42,621,663  29,541,601  312,738,330  606,651,434  48.45 %  

2016 2,600 2,180 142,337,442  27,234,592  42,201,488  31,284,909  222,061,990  465,120,421   52.26 %  

2015 2,598 1,474 96,544,452  27,198,436  42,593,095  28,046,967  213,579,361  407,962,311  47.65 % 

Years 

State Highway  

In-house 
Projects 

tendered 

(TRY)  

Total 

(TRY)  

In-house 

rate over 

total 

expenses 
KM 

# of 

Staff 

Expense of 

Staff 

(TRY) 

Expense of 

Material 

(TRY) 

General 

Expenses* 

(TRY)  

Expenses of 

sub-divisions 

(TRY)  

2018 - -  -   -   -   -   -   -  - 

2017 62,005 9,571 819,366,708  382,917,759  32,267,049  592,104,150  1,846,661,329  3,673,316,995  49.73 % 

2016 61,858 9,341 683,750,355  302,047,014  28,279,545  437,303,571  1,295,554,246  2,746,934,731  52.84 % 

2015 62,192 5,971 465,273,041  287,861,466  24,194,773  346,066,694  1,200,056,405  2,323,452,379  48.35 % 

*General expenses: Phone, electricity, water, natural gas, GSM, internet, lighting system and etc.    

 

According to data from the year 2018, GDH is responsible for the maintenance 

services of a motorway network with a length of 2608 km. Since motorways are 

subject to use charges (toll rates), road maintenance services must be carried out in a 

very efficient manner and at regular intervals so that users can be encouraged to use 

them. A toll station income of approximately 2.2 billion TRY was obtained in 2018 

[82]. If road quality deteriorates, drivers will not prefer motorways, and this will cause 

a significant revenue loss.   

Since 2015, 50% of motorway road maintenance on average are provided by GDH as 

in-house services. According to data from 2018, road maintenance expenses are 

determined as 261,161 TRY per KM. Although total motorway length increased by 

10 km between the years 2015-2018, a significant increase of 273 million TRY was 

observed in maintenance costs. The actual reason of this increase is 955 motorway 

personnel (See Table 4.2), who were employed by GDH. The increase in material 

costs and general expenses are reasonable and can be attributed to economic reasons 

and changes in currency. 
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Similar to motorways, since 2015, 50% of state highway in road maintenance on 

average are provided by GDH as in-house services. Evaluations were made based on 

2017 data since data for the year 2018 has not been published on GDH's official 

website. It was determined that road maintenance was 59,242 TRY per KM in 2017. 

This value, which is quite low when compared to motorway, is due to the difference 

in the construction technique and quality of highways.  

There were increases and decreases in the total state highway length between the years 

2015-2017. It was understood that some of the road sections that were included in the 

maintenance scope of state highway back in 2015 were excluded from this scope in 

the following years. Despite this, an increase of 1.35 billion TRY was determined 

between the years 2015-2017. Similar to motorways, the actual reason for this increase 

was 3600 personnel employed by GDH for state highway services over the last three 

years. Employment of such a high number of personnel within such a short time 

caused a significant expense item for the institution. Although there was no increase 

in the workload, personnel recruitment of this number was for employment purposes. 

Similar to motorways, an increase in material costs and general expenses are 

reasonable and can be attributed to economic reasons and changes in currency.   

The number of machinery-equipment owned by GDH between the years 2015-2018, 

and their replacement values are given in Table 4.3. Machinery is a significant expense 

item for GDH considering the fact that the machine park is growing every year, which 

is also increasing the maintenance-repair costs of machinery. The majority of the 

machines are manufactured abroad, and accordingly, currency fluctuations will cause 

more losses. If PBC system is preferred for road maintenance services, selling of 

machinery to the contractors is not a good option for GDH. Because, when the 

machinery park is sold off, 67% loss of value will occur according to market values 

presented in Table 4.3. 
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Table 4.3. GDH machinery cost [82] 

Cost items for Machinery 2018 2017 2016 2015 

# of Machinery  9,637 9,180 8,741 7,864 

Replacement Value  USD 496,030,341   USD 479,239,715   USD 457,503,053   USD 166,290,858  

Market Value  USD 216,887,201   USD 203,912,156   -   -  

 

4.2.2. Outsourcing and Assessment of Road Maintenance Tenders in Turkey 

between 2015-2019 

General Directorate of Highways awards a contract to private sector for road 

maintenance services when its equipment and/or personnel are not sufficient for such 

services. When contracts are awarded to the private sector for these services, the tender 

phase, and the contractual processes are of great significance for executing the works 

in a proper manner. For this reason, the projects, for which contracts have been 

awarded by GDH under the name of maintenance repair services in the last 5 years, 

were investigated in detail. All tender documents and information in Table 4.4 are 

open to public access and available on Electronic Public Procurement Platform 

(EKAP) [83]. All tender-related information was obtained from this system. 

Table 4.4. Summary of road maintenance tenders in Turkey between 2015 and 2019 [83] 

Years 2015 2016 2017 2018 2019 

1-Number of the valid 

road maintenance tender 
31 7 13 38 5 

2-Number of the 

canceled road 

maintenance tender and 

re-tendered 

23 - 2 7 5 

3-Project type -  Bidding 

method 

Construction 

- Open 

Tender  

Construction 

- Open 

Tender  

Construction 

- Open 

Tender  

Construction 

- Open 

Tender  

Construction 

- Open 

Tender  

4-Road maintenance in 

total  
32,716 km 7,240 km 9,451 km 41,199 km 6.619 km 

5-Snow and ice removal 

in total 
20,484 km 6,032 km 6,640 km 42,139 km 6.538 km 

6-Contract duration in 

average 
531 days 365 days 297 days 1095 days 678 days 
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Years 2015 2016 2017 2018 2019 

7-Commencement date 

after contract signing in 

average 

10 days 10 days 11 days 13 days 8 days 

8-Price of tender 

documents in total 
24,850 TRY 5,920 TRY 8,000 TRY 70,300 TRY 8.260 TRY 

9-Duration of tendering 

stage on average 
23 days 18 days 24 days 29 days 23 days 

10-Duration of 

evaluation stage in 

average  

57 days 93 days 47 days 72 days 70 days 

11-Total evaluation 

period for canceled 

tenders on average  

30 days - 17 days 19 days 36 days 

12-Number of concerned 

bidders officially in total  
762 277 319 1909 200 

13-Number of submitted 

tenders in total  
329 141 181 495 72 

14-Number of valid 

tenders in total 
272 101 117 251 38 

 

Routine road maintenance and snow & ice removal services, for which contracts were 

awarded between the years 2015-2019, are investigated under 14 identified criteria in 

Table 4.4. Summary tables for each tender awarded during this period are given in 

Appendix_3. Emergency maintenance, superstructure based minor repair and 

maintenance works, and tenders of low budget within the scope of service 

procurement were excluded from this scope. Each following numbered clause refers 

to number of rows in Table 4.4. 

1) Over the course of years, a regularity is not observed in the number of projects, 

for which contracts are awarded. The number of tenders awarded in the years 2015 

and 2018 is significantly higher compared to the other years. These numbers reveal 

that tender processes are initiated according to periodical needs, and there is not a 

long-term investment system. One other possibility is that availability of GDH's 

own machinery, equipment and personnel vary over the years. 

2) The number of projects, which were cancelled and for which tender process was 

re-initiated due to primary reasons explained below, is explained in the second 
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row. In 2015, 74% of the tenders awarded were cancelled and the tender process 

was re-initiated. In 2016, no tender was canceled, and the rate of tenders canceled 

in 2017 and 2018 is quite low compared to 2015. However, until the third quarter 

of 2019, all tender processes were canceled and re-initiated. This inevitably causes 

a significant loss of time, and deterioration increment of roads because of lack of 

maintenance. (Projects, which were cancelled, and for which tender were not re-

initiated were excluded.) The primary reasons for the cancellation of the tender 

process, which are collected from EKAP [83], are as follows: 

• Realization of fault in the tender notice and having no possibility to release a 

revised tender notice within a limited time 

• Realization of missing documents in tender documentation other than tender 

notice, technical and administrative specification. 

• The absence of a competitive environment and failure to establish the 

principle of using public resources in an efficient manner 

• The failure of contractors in the 1st and 2nd place in the list of candidates to 

fulfill their tender obligations after tender results are announced. 

• Realization of missing information in tender notice, technical and 

administrative specifications. 

3) Tender notices for routine road maintenance and snow & ice removal services are 

issued as open tender under construction section. As per the applicable laws, the 

contracts for maintenance works with the lowest budget are awarded within the 

scope of service procurement. 

4) For each road maintenance project tendered between the years 2015-2019, the 

number of kms within the scope of the project were determined from the site list, 

which shows the total length of project with locations, in tender documents. 

Detailed tables are given in Appendix_3. Maintenance service was performed the 

most in the years 2015 and 2018. It can be suggested that the increase in 

investment is the result of increasing need and the effect of general elections in 
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Turkey. The road sector has always been an important means of election 

investments across the world. 

5) In Turkey, snow & ice removal services are also provided by GDH, or included in 

the scope of road maintenance tenders. As seen in the fifth row of Table 4.4, snow 

& ice removal service is included in the scope of the projects almost for all routes. 

The total km difference in the 4th row is because of the fact that this service was 

excluded from the scope since it was not needed in some regions due to climatic 

conditions. 

6) In 2015, tender periods vary, namely, 2 months, 3 months, 4 months, 1 year and 3 

years. Therefore, it is understood that GDH is conducting studies to award tenders 

as long-term contracts. In 2016, the contractual period of all the projects, for which 

tender process is initiated; is 1 year. The majority of projects tendered in 2017 has 

1-year contract period. Starting from 2018, all projects were awarded a contract 

period of 3 years. In 2019, 3 projects were awarded a contractual period of 3 years. 

This can mean that, from now on, long term contracts are preferred by the GDH 

for road maintenance services. 

7) The works are commenced shortly after the signing of the contract; therefore, the 

contractor starts providing the service as soon as possible before the road is 

deteriorated further. This clause is of great significance. The possibility of a 

significant increase in maintenance costs is high if the contractor receives notice 

to commence works later than it should be. 

8) As per the public procurement law, even if tender documents are open to public 

access, they must be officially purchased on EKAP in order to submit a tender. 

Tender documents vary according to project scope, and as of the year 2019, the 

price of tender documents for projects with 3 years contractual period is 2400 

TRY. The high number of invalid bids between the years 2015-2016, is an 

unnecessary cost item for contractors. In fact, the cost of tender documents is not 

repaid to the tenderer even if the tender is cancelled before the submission date.   

9) The average duration of the tender stage between the years 2015-2019 is 

approximately 1 month. Although it is a reasonable period for local contractors 
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and those who are highly familiar with the region, it is a limited period for foreign 

contractors and those who are not familiar with the region. High number of invalid 

bids can be an indicator of this situation.  

10) The bid evaluation period of tenders is more than 2 months. Due to the nature of 

method-based contract, all the technical requirements including the list of 

machinery and equipment, personnel criteria and methodology are known in the 

bidding phase. In addition, considering EKAP system, which is managed 

successfully in Turkey, evaluation periods should be shorter in such projects, for 

which time is an essential factor. 

11) The periods specified in the eleventh row, indicate the process from the 

announcement date of tender until the date on which its cancellation is declared. 

Especially in the years 2015 and 2019, announcement periods of tenders, which 

were cancelled, is about 1 month. Rectification of the problems, which are the 

cause of cancellation, re-commencing the tender procedures by the contracting 

authority and conclusion of the tender, will be quite time-consuming for both GDH 

and Contractors. Since long-term road maintenance planning is not made, the 

condition of the road will deteriorate further as a result of this delay that continues 

for months.  

12) In the years 2015, 2016 and 2017, about 50% of Contractors, who downloaded 

tender documents from EKAP, participated in the tender. This rate decreased down 

to 30% in 2018 and 2019. It is understood that several companies were interested 

in these tenders, but contractors decided not to make a bid after examining tender 

documents due to administrative, technical and financial reasons. 

13) The number of companies, which purchased tender documents from EKAP and 

submitted the tender, is indicated in the thirteenth row. Considering the number of 

tendered projects, an increase is observed in the number of tenders, for which bids 

are submitted, over the course of the years. It is also observed that, within these 

years, contractors showed more interest in road maintenance tenders and a 

competitive environment was created.  
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14) 80% of the tenders, for which bids were submitted, were valid in 2015. This 

number constantly decreased until recently, and in 2019, only about 50% of the 

bids submitted were considered valid. This will cause a significant loss of time 

and money for the contractor. An invalid bid causes many negative consequences 

including the costs of the experts assigned by the contractor for the preparation of 

this tender, purchase price of tender documents, contractor's losing the opportunity 

to participate in other possible tenders and loss of time. There are also negative 

consequences for the GDH such as tender committee extending the tender 

processes by evaluating invalid bids, awarding the tender to high bidders since the 

bids of low bidding companies were deemed invalid.    

To sum up, when road services for which contracts were awarded to the private sector 

between the years 2015-2019 were investigated, no regular patterns were observed in 

the number of tendered projects and their term scope. This suggests that the employer 

does not have a prospective road maintenance management plan, and tender processes 

are managed according to the funding source. Road maintenance services, which are 

carried out in a disorderly manner, cause a significant increase in project costs. For 

this reason, just like it is done in PBC contract type, road maintenance investments 

can be made by establishing a road management system. Over the course of the last 

five years, approximately 40% of the tenders were cancelled and re-tendered. This 

will cause delays in the provision of road maintenance services, and an increase in the 

cost of maintenance and deterioration of the roads. In addition, the tender processes 

become longer and increase the workload of employer's own personnel. Certain 

modifications must be made for tenders, which are cancelled for contractual reasons. 

Since tender document costs of cancelled tenders are not returned to the bidders, the 

tender phase expenses of bidders increase. Other than exceptional cases, tender 

preparation and qualification processes are at a reasonable level. The fact that GDH 

has increased the contract durations of road maintenance services over the course of 

the years, just like it is the case with PBC contracts, suggests that long-term contracts 

are adopted gradually. 
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In 2015, estimated cost of 30 projects tendered for road maintenance projects was 

approximately 719,981,408 TRY, and total signed contract price was 413,890,265 

TRY (a project was excluded from this evaluation since its tender documents were not 

published on EKAP). Considering the total of all contract value of projects, it was 

observed that there was a reduction of 43% from the estimated cost. This significant 

reduction raised doubts about the quality of the services to be provided by the 

contractor, and increased the possibility that the contractor provided services with a 

quite low-profit-margin, or even to the contractor's disadvantage. Therefore, such 

conditions increased the possible risks to be undertaken by GDH. As indicated in 

Figure 4.2, the estimated costs of 30 tenders and the highest bids submitted showed 

parallelism. In 2015, as per the procurement regulation, only companies submitting 

financial bids were evaluated and the contractor, which submitted the lowest price was 

awarded the contract. Other than exceptional cases, only local companies were 

permitted to submit bids for projects, contract period of which is less than 3 years, and 

the estimated cost of which is less than 10,000,000 TRY. The contract type is generally 

selected as lump sum if snow & ice removal services are not included in the scope of 

the projects. The mix type contracts, which is a combination of unit price and lump 

sum, were used in other tenders that year. 
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Figure 4.2. Financial proposal of road maintenance tenders in Turkey in 2015 [83] 

In 2016, the estimated cost of seven projects tendered for road maintenance projects 

was approximately 90,706,700 TRY, and the total signed contract price was 64,527,758 

TRY. Considering the total contract value of all projects, a reduction of 29% from the 

estimated cost was observed. A reasonable reduction rate was observed compared to 

the year 2015. As seen in Figure 4.3, out of seven, only four tenders received a bid (the 

highest bid) that was significantly higher than the estimated cost. In 2016, as per the 

procurement regulations, only companies submitting financial bids were evaluated and 

the contractor, which submitted the lowest price, was awarded the contract. Snow & ice 

removal services were included to all projects, and mix type contracts were used. 
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Figure 4.3. Financial proposal of road maintenance tenders in Turkey in 2016 [83] 

In 2017, the estimated cost of 13 projects tendered for road maintenance projects was 

approximately 102,142,859 TRY, and the total signed contract price was 81,355,078 

TRY. Considering the total contract value of all projects, a reduction of 20% from the 

estimated cost was observed. A reduction rate was acceptable compared to the years 

2015 and 2016.  As seen in Figure 4.4, amounts of estimated costs, contract prices, 

and the highest bids were observed to be closer in thirteen tenders. It was considered 

that, in 2017, bidders were more specialized in technical and administrative contracts 

or gained experience. As a distinct from the years 2015 and 2016, for the first time in 

2017, a condition of 50% quality & technical value and 50% price was included in 

tender evaluation. By this means, it is aimed to improve the quality of services. Low 

level of quality in the previous years could also be one of the reasons of this change. 

Road maintenance tenders in 2017 were opened only for local firms. For four tenders, 
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lump-sum contract type was chosen since snow & ice removal services were not 

included. Mix type contract was used in other tenders. Snow & ice removal services 

may be excluded from the scope due to regional reasons and since GDH is capable of 

carrying out such services by its own sources. 

 

Figure 4.4. Financial proposal of road maintenance tenders in Turkey in 2017 [83] 

In 2018, the estimated cost of thirty-four projects tendered for road maintenance 

projects was approximately 1,903,321,926 TRY, and the total signed contract price was 

1,542,731,536 TRY. Financial data of four tenders were not reflected in the table since 

the results of these tenders are not announced yet. Considering all contract value of 

projects, the rate is close to that of the year 2017, and a reduction of 19% is observed. 

As is seen in Figure 4.5, amounts of estimated costs, contract prices and highest bids of 

tenders were observed to be parallel to each other. Despite this, the lowest bidding 

companies won the tenders. Road maintenance tenders in 2018 were opened for both 

local and foreign companies. As per the applicable legislation, a 15% price advantage 
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was provided to local companies. Snow & ice removal services were included in the 

scope of all projects tendered, and mix type contracts were drawn up. 

 

Figure 4.5. Financial proposal of road maintenance tenders in Turkey in 2018 [83] 

In 2019, the estimated cost of five projects tendered for road maintenance projects was 

approximately 381,375,543 TRY, and the total signed contract price was 257,869,205 

TRY. Two tenders are short-term and their scope does not include routine road 

maintenance completely. Considering the total contract value of all projects, it is 

observed that there is a reduction of 33% from the estimated cost. According to Figure 

4.6, it is observed that, in 2019, three long-term tenders with high budgets were 

awarded to contractors with offers that are significantly lower than the estimated cost. 

These contractors might face cost and implementation challenges in terms of quality. 

Client risk is quite high because contract value is far below the budget even after the 
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escalation is applied. These three long-term projects were opened for both local and 

foreign companies. Snow & ice removal services were included in the scope of all 

projects. As far as contract types are concerned, three long-term projects were 

tendered as mix type, one of the other two were tendered as lump sum, and the other 

was tendered was unit price contract. 

 

Figure 4.6. Financial proposal of road maintenance tenders in Turkey in 2019 [83] 

For road maintenance services between the years of 2015-2019, contractors were not 

permitted to participate in the tender as consortiums. This may cause problems for the 

execution of road maintenance services of complex road networks by a single 

company especially in technical terms. In addition to this, from a technical point of 

view, sharing of know-how in the consortiums increases the competitive environment 

among the companies in future, and it will be possible to tender projects with lower 

costs and higher level of quality in future.  
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The current tender evaluation criteria has been put in implementation partially starting 

from 2017, and started to be implemented fully during the years 2018-2019. It has 

changed the 'only the lowest bid' procedure in tender processes to 50% quality & 

technical value and 50% price criteria. However, a condition, which evaluates the 

company in technical terms, was not introduced like PBC type contracts. In quality & 

technical value criteria, the ratio of each price quoted for each of 10 work items 

determined by GDH, to the total price is determined, and the score that corresponds 

to this ratio is given to the contract. In this system, if the price determined by 

Contractor for routine maintenance is higher than patching price, the Contractor's 

score will be higher. With this condition, GDH aimed to determine the priority order 

of the works, but not made any contribution to performance quality.  

Briefly, financial bids of road maintenance projects tendered within the period 

between 2015 - 2019 were investigated, and it was observed that, other than 

exceptional cases, the tenders were awarded to the company with the lowest bid. It 

was observed that the difference between the estimated cost and the lowest bid was 

significantly high in most cases. This raises doubts about to what extent road 

maintenance projects, which are managed by method based contract type, can be 

executed in accordance with the methods and quality level requested by GDH. Also, 

significant differences are observed in the project value and km scope of each road 

maintenance projects, which are tendered in these years. This also suggests that budget 

planning is not made for road maintenance services. It is of critical for a developing 

country like Turkey, which is in need of constructing new roads, to establish road 

maintenance management plan for future, as is the case with PBC contracts. 

4.2.3. Public - Private Partnership (PPP) Road Projects in Turkey and Similarity 

with PBC  

With a total investment amount of USD 63.8 billion, 242 Public-private partnership 

(PPP) projects (210 of which were in operation and 32 of them were in financial 

closure or under construction) were executed since from 1986. The total contract value 
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of all PPP projects is approximately 140 billion USD. Number of road projects 

executed under Public-Private Partnership (PPP), which is a type of PPP, is 42 and 

contract value is about 21.564.268.448 USD (17.3% of all PPP projects in Turkey) 

[85].  

The list of PPP works, which are currently carried out by GDH, are given in Table 4.5. 

Total length of these projects is 1,337.4 km, and total investment value is 17.47 billion 

USD. Road maintenance services of these largest projects of Turkey will be provided 

by private sector throughout the operational period under PPP. Due to the nature of 

PPP projects, all responsibility must be transferred to GDH by the end of operational 

period. 

Table 4.5. List of PPP road projects under GDH [82] 

Name of Project  
Total 

Length  
Lane  

Contract 

date  

Construction 

duration  

Operation 

Duration  

Investment 

Value  

North Marmara Motorway 

Project (Kınalı - Odayeri 

Section ) 

80.2 km  2x4 10.06.2016 3 years  
6 years 9 

months 

1.2 billion 

USD 

North Marmara Motorway 

Project (Kurtköy – Akyazı 

Section ) 

170.2 km  2x4 01.07.2016 3 years  
5 years 9 

months 

2 billion 

USD 

Kınalı-Tekirdağ-Çanakkale-

Balıkesir Motorway, Malkara - 

Çanakkale Section 

101 km 2x3 21.03.2017 
3 years 6 

months  

10 years 8 

months 

3 billion 

USD 

Menemen-Aliağa-Çandarlı 

Motorway 
82 km 2x3 04.04.2017 3 years  

8 years 10 

months 

0.47 billion 

USD 

Ankara-Niğde Motorway 330 km 2x3 18.08.2017 3 years  
10 years 8 

months 

1.4 billion 

USD 

North Marmara Motorway 

Project (Odayeri – Paşaköy 

Section and 3rd Bosphorus 

Bridge  ) 

148 km 2x4 05.08.2013 3 years  
10 years 2 

months 

2.5 billion 

USD 

Gebze – Organgazi – İzmir 

Motorway (Including İzmir 

Bay Crossing ) 

426 km 2x3 27.08.2010 7 years  
22 years 4 

months 

6.9 billion 

USD 

 

Considering the fact that the operational periods of PPP projects are between 5-10 

years (See Table 4.5), the contractor must make long-term road maintenance plan and 



 

 

 

62 

 

keep the road quality constant until the end of the operational period as per the contract 

requirements. Therefore, road maintenance manual, which was jointly prepared by 

GDH and the responsible consultant firm in the construction phase, for Gebze-

Orhangazi-İzmir Motorway (including İzmir bay crossing), was examined within the 

scope of this study. This manual was designed in a way that long-term road 

maintenance services are also included and, as well the performance criteria was 

established on it. This technical specification document bears similarities with PBC in 

terms of its intended use and content. Especially, items related to performance criteria, 

performance measurement instructions, measurement method, mandatory standards to 

comply with, road deterioration types, determination, control periods, degrees of 

deteriorations etc. were included in this manual. Response times for each road 

deterioration, and disincentive system, which are among characteristics that 

distinguish PBC from others, are not included. In this manual, some response time of 

7 days is given for only a few deteriorations and unclear time descriptions such as 

"immediately" "as soon as possible" are given for some work items. This may cause 

lack of motivation on the part of the contractor for repairing the deteriorations 

occurring on the roads. Response times must be specified for each deterioration in 

hours, days or weeks starting from the moment deteriorations are determined. 

In addition, performance indicators in PPP projects have been using for road design 

construction, maintenance, and operations. Especially, under the scope of 

transportation network improvement for USA, benefits of performance-based systems 

in PPP are presented [42]. 

4.3. Comparison of PPL vs PBC and mixed PBC 

Countries, where PBC is carried out successfully in road maintenance services, were 

investigated in the literature review. As a result of these comprehensive review, two 

cases in different countries that are successfully implementing PBC, are selected to 

compare the road maintenance practice with respect to Turkey. The first case is in 

Australia-Queensland State since the whole contract documents are open the public at 
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the website of client [89]. The other case is in British Colombia in Canada, which had 

the first PBC implementation experience in road maintenance in 1988 [74]. According 

to their cumulative knowledge over the years on PBC, the initial contract was 

enhanced and a final version, called mixed or hybrid type, is currently in practice in 

Canada [90]. For road maintenance in Turkey, commonly method base contracts are 

preferred in order to analyze the differences with respect to PBC. Tender procedures 

and documents, technical and administrative specifications, contracts were reviewed 

and presented in Appendix_4 in a detailed table.   

Human and economic geography of three countries were compared with respect to 

their populations, surface area, number of vehicles, climate and road network as given 

in Table 4.6. As far as population densities are concerned, the number of persons per 

km² is 3 in Queensland, 5 in BC and 104 in Turkey. Since population density in Turkey 

is more than other countries, it is estimated that the rate of highways use will be 

significantly more. Although the ratio of population to total number of vehicles is 

lower in Turkey compared to other countries, it is observed that the use of highways 

is significantly more than other countries as the total number of vehicles, which is 

22.865.921, more than other countries. As far as climate is concerned, it is observed 

that while climatic conditions in Turkey and British Colombia are similar, Queensland 

is warmer. Cold and snowy winters particularly affect the deterioration of the 

highway. Therefore, it is considered that the approach in snow & ice removal services 

provided in British Colombia would meet the requirements in Turkey. Total length of 

paved road is quite high in Turkey and the investments in the new roads increase 

gradually with the increasing the population and economy. Therefore, the cost of road 

maintenance services will increase year by year due to aging of the existing roadway 

network and, because of the need of the preventative maintenance of the new roads. 
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Table 4.6. Comparison of three countries properties 

No Country / State A-Turkey  B-Queensland C- British Colombia  

1 Location  

Located in Southeastern 

Europe and Southwestern 

Asia 

It is state of Australia and 

located in the north-east of 

the continent 

It is the most western 

province in Canada 

2 
Name of the 

Road Agency  

General Directorate of 

Highway 

Department of Transport and 

Main Roads 

Ministry of 

Transportation and 

Infrastructure 

3 Area (Land) 785.347 km² 1,730,648 km² 942.000 km² 

4 
Population  

(2018) 
82.003.882  5,033,141 4,991,687 

5 
Motor  Vehicles 

(2018)  
22.865.921 5.273.749 3,705,906 

6 Climate (2018) 

Max.47.4°C  - Min. -

32.4°C 

Avg:15.4°C 

Max.48°C - Min. -7.4°C 

Avg: 23.6°C 

 Max.41.4°C - Min. -41°C 

Avg: 14°C 

7 
Total Road 

(paved) 
67,333 km  33.366 km 57.100 km 

8 
Total Road 

(unpaved) 
179.895 km - 662.000 km 

9 
Elevation 

(Average) 
1.141 m 

330 m - Australia 

930 m -  Highest point of 

Queensland 

330 m - Australia 

4.663 m -  Highest point 

of British Colombia 

References for this table: [82], [88], [89], [90], [91], [92], [93], [94], [95], [96], [97], [98], [99], [100], [101], 

[102] 

 

A comparison of tender documents for the road maintenance projects in Turkey which 

are currently executed with method-based contracts (MBC), and tender documents 

issued by the authorities in Queensland for the road maintenance project, is given in 

Appendix_4. While there are similarities in the contents of two contracts, there are 

also differences resulting from the specific legislations of each country. Particularly, 

administrative and technical differences in the application of MBC and PBC contracts 

were taken into account during the evaluations. 
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Requested Documents in Bidding Stage 

- When requested tender documents for both contract types were investigated, 

it was observed that in MBC, only the bidders’ administrative forms and 

documents required as per the applicable legislations are requested. On the 

other hand, requested forms in PBC, in addition to official documents of 

bidder, include the technical documents, plans and methodology submissions, 

which are all related to the project. During the execution of such procedures, 

necessary certification documents are also requested in the bidding phase. All 

forms including work schedules, quality plan, environmental management 

plan, safety plan etc. are prepared based on project by bidder during the 

bidding phase, and submitted to the approval of tender commission for the 

evaluation.  

- In MBC, proofing documents for machinery-equipment, which are requested 

by GDH as the contractor's own commodity, are submitted at the bidding 

phase. The list of equipment, which may be rented by the employer, are 

specified by GDH in the tender documents. In PBC, since freedom of 

machinery equipment is granted, there is no such document request.  

Tender Specification 

- All the legal conditions, parties and definitions, which are required in both 

contract types, are given.  

- List of machinery-equipment, which are required in MBC, their specifications 

and standards are defined. The years of experience and qualifications of key 

personnel, who will be assigned in the project, are specified. Features of the 

materials to be used are given, and the fact that employer is responsible for the 

providing of the material is specified. Methodology is provided by making a 

reference to the technical specifications. On the other hand, no condition is 

specified in PBC, since this contract grants freedom in such terms. 
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- In MBC, tender evaluation consists of 2 parts. 50% is financial grading, 50% 

is quality & technical value grading. However, 50% quality grading should not 

be considered as a technical evaluation as mentioned 4.2.2. In PBC, on the 

other hand, after the pre-qualification phase, both technical and financial bid 

evaluations are made.  

- While pre-qualification phase is not implemented in MBC of Turkey, pre-

qualification is applied in PBC and companies, which qualify for the shortlist 

may submit their principal bid. General information required from the bidders 

in pre-qualification phase are as follows: up-to-date financial data annually and 

company profile, company experience and technical capacity, inspection and 

test plan, quality control asphalt quality management/performance, auditing, 

surveillance.  

Draft Contact 

- In MBC, draft contract and special technical specification are used, and 

administrative and technical details are given. In PBC, on the other hand, 

General Conditions are given under specific titles: Contract overview and 

fundamentals, General Contract framework, Contractor’s obligations and 

warranties, Principal’s responsibilities, Claims and dispute resolution, 

Variations, Insurances, Site and execution of Work under the Contract, Quality 

system, Default and termination, General provisions. 

Mixed or Hybrid PBC 

Since 1988, British Columbia, which is the leading country for PBC in road 

maintenance services, has developed a new system, called as mixed or hybrid PBC. 

Differences from the PBC is that emergency, improvement works and major 

rehabilitation works are included and executed based on unit price with quantities to 

be conducted. Other service are still implemented based on lump sum according to 

performance criteria. In the following part, British Columbia’s PBC system and 

procedures are analyzed in detail. 
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The client “Ministry of Transportation and Infrastructure” is tendering road 

maintenance services to private sector for 28 regions in British Columbia. The cost of 

road maintenance services for 47.500 km of road and 2.800 structures are USD 400 

million yearly [93]. Main services under road maintenance are summarized below; 

✓ Provide maintenance services for 24/7, 

✓ Have wide range of services for winter maintenance, pavement, drainage 

system maintenance and bridge, roadside, traffic maintenance, 

✓ Responsible for determining & planning the services and specifying the 

priority of these services, 

✓ Ensuring that services shall be provided according to the performance 

specifications as specified in contract, 

✓ Quantified Maintenance; more planned events so mostly summer activities 

paving, ditching, mowing things. Unit price and lump sum activities, 

Road Maintenance tender procedure   

Interested contractors shall prepare request for qualifications (RFQ) aims to generate 

qualified contractors and then, shortlisted companies have right to submit Requests 

for Proposal (RFPs). The new road maintenance tender procedure completed between 

the years 2018 and 2019. Tender documents (RFQ and RFP) are published on e-

Procurement system. In 2017, RFQ stage is completed for shortlisted companies. If a 

company pass the RFQ, it will be eligible for all 28 regions British Columbia. In RFQ 

stage, following items are expected to submit; description and organizational structure 

of company, experience in road maintenance services, general understanding of the 

maintenance services required, company quality management plan, company 

subcontracting and local equipment hiring process, company’s financial status. Firstly, 

maintenance specification is published for RFQ stage. After shortlisted companies are 

announced, RFP is published for evaluation of companies to prepare principal tender. 

In evaluation stage of RFP, weights are 30% for technical proposal and 70% for 

financial proposal. The contract duration will be 10 years and there may be five-year 
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extension for continuity of services and staffing (discretion of the Ministry) and same 

tenderer awards maximum 5 regions. Existing inflation factors are applied.  

The contract includes the service to be provided, work standards and terms of payment 

and after determination of regions (one of the 28 regions), the contract will enter in 

force. Additional schedules shall be added to main agreement as following;  

✓ Specifications and Local Area Specifications 

✓ Quantified Maintenance Services 

✓ Additional Maintenance Services  

✓ Cost Plus Rates  

✓ Maintenance Service Fees  

✓ Annual Adjustment Schedule  

✓ Rates for Changes to Infrastructure  

✓ Infrastructure Schedule  

✓ Service Area 

✓ Automated Weather Stations  

✓ Equipment Requirements  

✓ Commercial Vehicles Permit Agreement  

✓ Gravel License  

✓ Repeater System  

✓ Dispute Resolution Protocol  

✓ Prime Contractor Designation  

✓ Bonds and Insurance Requirements  

✓ Insurance and Securities  

✓ Privacy and Protection  

✓ Contractor Detail  

Following topic are services specific to this contracting type;  

Staffing continuity; Awarded contractor shall use the same labor agreement to 

decrease the uncertainty of personnel cost and this provide in the determination of 
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price. In addition, new labor agreement for road maintenance projects is agreed by 

committee, which are compose of Road Builders and Heavy Construction Association 

and Service Employees’ Union. Herewith, consistency and permanency of project are 

ensured through this agreement at road maintenance in the long-term.   

New work item, which are not included in performance indicators, and its 

reporting requirements; New maintenance services reporting manual (describe the 

work activities that they are looking for it will describe the frequency that they want 

those activities reported out and it also provides the format that they want it reported) 

Automated vehicle tracking requirement for winter maintenance activities; 

Provide ministry with a link to an electronic map showing real-time only locations of 

winter maintenance vehicles. Contractor is responsible to maintain historical AVT 

data of winter maintenance vehicles for Ministry for auditing (no AVT records kept 

by Ministry).  

Updated Quantified Maintenance Services Schedule; Requirement for a two-year 

Quantified Plan (report in detail describing what the quantified services are how they 

are managed and monitored) 

New environmental requirements; Requirement for an environmental management 

plan. Requirement to submit waste management plans. 

Briefly, there are many countries that have successfully implemented PBC in road 

maintenance services and their legislation and technical approaches could be adopted 

in contracts and implementations. However, even if taking as an example of other 

countries’ PBC, countries, which want to implement PBC, should use pilot project and 

harmonize PBC with their regulations. Since every country is unique in terms of 

legislation, financial status, culture and geographical condition and it is not possible 

to generate common PBC criteria such as performance indicators, regulations, contract 

duration and funding procedures etc. for road maintenance services all over the world. 
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4.4. Evaluation of Interviews 

Three experts were selected for interview according to their specialty, experience and 

party in road sector, and were requested to answer 11 questions in Appendix_5. First 

expert was graduated from civil engineering department, Middle East Technical 

University in 1981. He has an experience in road sector about 30 years in Turkey. He 

has worked at prestigious motorway projects “Anadolu Motorway, Gümüşova – 

Gerede Section Project (including Bolu Mountain Crossing)”, North Marmara 

Motorway Project (including 3rd Bosphorus Bridge) and Gebze-Orhangazi-İzmir 

Motorway (İzmit Bay Crossing) as Project Coordinator. Second expert was graduated 

from civil engineering department, Middle East Technical University in 1992. She has 

an experience in road sector about 26 years in Turkey and on abroad. She worked at 

motorway projects as construction, control and contract chief under GDH. She also 

got involved in motorway project in Ireland as technical office chief. Third expert was 

graduated from civil engineering department, Middle East Technical University in 

1969 and M.Sc. in 1971. He has wide experience in road construction and maintenance 

projects about 34 years in Turkey and on abroad (Iraq and Libya). Resume summary 

is presented in Table 4.7 to show the experience of experts clearly. The objective of 

these interviews was to understand and foresee what type of changes is needed in the 

procurement laws and contracts when and if Turkey transitions to PBC. 

Table 4.7. Resume summary for three experts 

N

o 
Expertise Profession 

Total 

Experience 

Experience 

in Road 

Sector 

GDH 

Private Sector 

Consultancy 

firm 

Construction 

firm 

1 
Supervision 

Engineer  

Civil 

Engineer- 

B.Sc. 

38 years  29 years  - 29 years  

  

2 
Contract 

Engineer  

Civil 

Engineer- 

B.Sc. 

27 years  26 years  
22 

years  
2.5 years 2.5 years  

3 

Quality - 

Control 

Engineer 

Civil 

Engineer- 

M.Sc. 

49 years 34 years  
28 

years 
- 6 years  

 

After interview with three experts, summary comments are mentioned below;   
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Current maintenance services;  

- Road maintenance services are tendered for a short term with material and / or 

without materials, based on the work items specified in contracts. However, 

services in current status for each work item are indicated very general in 

technical specification. Therefore, like performance indicators, each work item 

under the scope of services should be defined clearly and in detail. 

- There is no possibility for a company in road maintenance sector to develop 

innovative approaches under the current legislative regulations.  

- In short-term tenders, the private sector does not have advantages to provide 

qualified personnel that is compatible in all aspects of road maintenance, and 

procure all the necessary machinery and materials.  

- If the road maintenance services are given to private sector with convenient 

budget and long-term (e.g. 10 years) contract, in that case, the contractor can 

arrange sources in terms of budgeting, employment of personnel, and 

procurement of equipment and machinery in all disciplines. In addition, the 

contractor must have expectations for similar works in future in order to be 

able to maintain its machinery and personnel towards the completion of the 

work.  

Current Snow and ice removal works:  

- In any short-term tender, it is difficult for any contractor to make investment 

on the machinery required for this service. 

- The quantity of the work to be performed is not clear. If winter conditions are 

adverse, the quantity level is high; otherwise, quantity level is low. Therefore, 

the amount of payments or budget to be allocated cannot be estimated clearly. 

- The contractor company will recruit personnel and machinery according to this 

ambiguity, and these personnel and machinery will be kept idle in many cases. 

Payment method to be applied when the machines / personnel are idle, is not 

clear. 
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- If additional funding will be requested in case of excessively snowy seasons 

or when the quantity increases, this additional payment must be activated 

automatically. 

- In these method-based tenders, contractor is obliged to keep the road open to 

traffic. How will the maximum permissible period to keep the road closed be 

defined? What penalties will be imposed if the road cannot be opened or due 

period expires. All these aspects must be defined in the contract. 

PBC in road maintenance;    

- Freedom of method: This term should not be interpreted as complete freedom. 

Contractor must define the method to be applied in the bidding phase, and be 

willing to receive the recommendations of the client. 

- Long-term contract: It is the requested condition. However, budget and 

payment issues must be clarified in the beginning of long-term contract, and 

any potential ambiguities that might be confronted throughout contract period 

must be eliminated. 

- Incentives and disincentives system: It is absolutely necessary. 

- Performance indicators: Performance criteria must certainly be included in the 

road maintenance contracts. However, these criteria must not be the same for 

all roads, and these criteria must be set depending on the importance of the 

road. For instance, performance criteria accepted and implemented for Gebze 

– Orhangazi - İzmir Highway are clearly specified in the contracts, which is 

under operation. Accordingly, the performance criteria may be established also 

for state highways by taking such criteria as guideline. 

- In order to yield positive results from PBC system, there must be competent 

contractors, whose "area of expertise is to carry out road maintenance works”, 

who has sufficient personnel, equipment and machinery for this purpose. Then, 

it may be possible to execute long term tenders  
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- Snow and ice removal works should be carried out by both private sector and 

GDH under extreme weather conditions. This issue is very critical for road 

safety.  

- It is considered that PBC in road maintenance is not possible to execute due to 

the current procurement law, budget/payment conditions and type contracts. 

Therefore, the transition from method based to PBC may be problematic. 

4.5. Evaluation of Survey 

Two different surveys are conducted using a web-based software tool, called 

Surveymonkey [87]. An approval from the Human Subjects Ethics Committee (Insan 

Arastirmalari Etik Kurulu, a.k.a. IAEK) of METU was acquired for both of the surveys 

with “350 ODTÜ 2019” protocol number in Appendix_6. Since the target groups 

reside in Turkey, surveys were conducted in Turkish and all responses (the raw data) 

are given in Appendix_7 and Appendix_8. It should be noted that the data was 

collected from the participants anonymously. The discussions regarding the findings 

of the survey can be found in the upcoming sections 4.5.1 and 4.5.2. 

The target group for the first survey was the road users, who have traveled using the 

highways in Turkey. The survey was created using SurveyMonkey and the generated 

links were shared with target groups via social media (linkedin, facebook, etc.), 

sending e-mail to companies, institutions and public sector. The target group for the 

second survey was the selected experts experienced in road sector these groups were 

reached through sending an e-mail. 

4.5.1. Survey-1: Perception of Road Users  

1036 participants filled Survey-1 within 20 days. Average completion time is 3 

minutes 18 seconds. Since the target audience of the survey was people from all strata, 

two of the design criteria (being easily understandable and answering fast) were met.  

Profile of participants (Figure 4.7 and Figure 4.8) mostly comprises of graduated at 

least B.Sc. (91.5%), young, and middle-aged (87.33%) individuals. Results show a 
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wide range of variations in terms of the ages, educations levels, professions, and 

employment status. 

 

Figure 4.7. Age distribution of participants 

 

Figure 4.8. Education status of participants 

Road users from all regions of Turkey has participated in the survey (Figure 4.9). 

Although 69 % of participants live in the Central Anatolian Region, they have been 

traveling to every region substantially on summer term in the last 5 years by using 

intercity roads as shown in Appendix_7. 
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Figure 4.9. Traveled areas by participants in the last 5 years 

95% of (901) participants have driving license (see Figure 4.10), and the average 

driving experience of these 901 participants is 14.41 years (Appendix_7).  

 

Figure 4.10. Possession of driving license    

Figure 4.11 shows that the participants have use road network both as a driver and as 

passenger approximately with the same rate. The results obtained from participants 

reflect the thoughts of both drivers and passenger.  

 

Number of people  

Percent of participants  
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Figure 4.11. Presence mode of participants in road network 

The following questions are the point of origin for this survey. User satisfaction is the 

most effective way to understand whether road maintenance services are performed 

properly or not. Therefore, assessment of road maintenance services in terms of 

effectiveness and regularity are asked to road users. 47.63% of participants indicated 

that road maintenance services are not carried out regularly in Turkey (Figure 4.12). 

The rate of ‘no idea’ selection, which was 168 out of 1036 participants, is higher than 

expected. When looking over the profile in Appendix_9 which shows the results 

answered by participants select no idea for Q_10, 135 of these 168 participants stated 

that they travel once every three months (31 participants), once every six-month (50 

participants), and once a year (54 participants). Therefore, in spite of using the road 

network for traveling, they could not perceive the regularity of road maintenance 

services. 

Percent of participants  
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Figure 4.12. Road maintenance satisfaction in terms of regularity   

The 11th question regarding the efficiency of road maintenance services is the root of 

matter that is studied. According to results in Figure 4.13, 58% of participants are not 

satisfied with the current services for road maintenance. Effectiveness of services is a 

critical issue to maintain the quality of roads and the quality is the only way to increase 

user satisfaction. Recognition of service effectiveness is easier than the recognition of 

service regularity from the point of road users. Therefore, it is easier question to 

answer by road users.    

 

Figure 4.13. Road maintenance satisfaction in terms of efficiency 

Percent of participants  

Percent of participants  
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Snow and ice removal works are generally executed under road maintenance services 

in many countries. To understand user satisfaction, the question regarding 

implementation of the snow and ice removal works in Turkey are asked to participants 

and results are shown in Figure 4.14. Accordingly, 40% of participants think that these 

services are not carried out efficiently in the winter. On the other hand, 36% of 

participants are satisfied, and rates between “yes” and “no” answers are so close to 

each other. Thus, further analysis of the results in Appendix_10 and Appenidx_11, 

which show all results separately answered by participants select “yes” and “no” s  for 

Q_12  are performed. 

 

Figure 4.14. Road maintenance satisfaction in terms of snow and ice removal 

Multi-comparison has been made with the number of participants who live in the 

Eastern Anatolia Region and The Southeastern Anatolia Region according to 

questions the Q5, Q6, Q7 and Q8 in Table 4.8. Participant numbers of opposite answer 

for each specified question is nearly the same. Therefore, specific survey should be 

made for only snowy regions to get the precise results regarding the satisfaction of 

users for snow and ice removal works. 
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Table 4.8. Sub-analysis for snow and ice removal works 

 

Participants evaluated the possibility of 7 consequences happening if road 

maintenance services are not carried out regularly and efficiently in question_13. 

Following inferences are obtained from the Figure 4.15; 

- 80% of participants think that improper maintenance services decrease the road 

safety. When compared to rates of other consequences, quite difference is 

observed in safety issue. Briefly, road safety is very crucial for passengers and 

drivers.  

- Delaying and improper road maintenance activities lead to an increase in the cost 

of maintenance services. However, this question shows that participants disregard 

the incremental cost of road maintenance. 
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Figure 4.15. Evaluation of road maintenance services carried out irregularly and inefficiently  

Governments generally give priority to the investment of new road construction due 

to political reasons [63]. To go over this common belief, the question regarding the 

“comparison of the importance given to road maintenance with the construction of 

new roads” is asked to participants. Figure 4.16 reveals that road users consider road 

maintenance services more important than the construction of new roads with a rate 

of 70.5 %. Besides, 26% of the participant think that both services should be 

implemented with equal importance. The majority of the remaining 13 participants 

(1.26%) choosing the less important option, 8 out of them are rarely travelling by 

using highway such as once every three, six months and once a year (Appendix_12). 

Moreover, they have been living in the Marmara Region and The Central Anatolia 

Region, and traveling to the same regions that are the most densely populated and 

having developed road network. 
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Figure 4.16. Comparison of road maintenance services and new road construction 

More accurate feedback and answers regarding the status of current road conditions 

could be obtained from participants traveling frequently. They could observe 

difficulties and deficiencies in road conditions and witness road maintenance 

activities during the implementation. Therefore, sub-analysis is executed for 126 

participants who are traveling more than once every two weeks (see Appendix_13). 

The results of these 126 participants are compared to the results of all participants. 

The trend in the responses of frequent travelers for principal questions Q_10, Q_11 

and Q_12 is similar to the trend of all participants, and shown in Table 4.9. 
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Table 4.9. Comparison of all participants and participants travelling frequently     

Questions  

126 Participants 
( traveling more than 

once every two weeks) 
All Participants (1036) Difference (%) 

between 126 parts. 
and 1036 parts.  

Answers (%) Answers (%) 

Yes No No idea Yes No 
No 

idea 
Yes No 

No 
idea 

Q10-Do you think that 
road maintenance 
works are carried out 
regularly for highway? 

39.68 52.38 7.94 36.11 47.63 16.26 3.57 4.75 8.32 

Q11-Do you think that 
road maintenance 
works are carried out 
efficiently for 
highway? 

25.4 63.49 11.11 25.51 58.36 16.14 0.11 5.13 5.03 

Q12-Do you think that 
snow and ice removal 
works are carried out 
efficiently for highway 
in winter season ? 

35.71 50.79 13.49 35.62 39.88 24.49 0.09 10.91 11 

 

As an overview, the survey demonstrated that road users are not satisfied with current 

road maintenance services and think that more attention should be given to this 

service. Since the number of participants in our sample is well over the sample size 

threshold and the data acquired from these participants are consistent, we can conclude 

that these results reflect the current status of highways in Turkey. 

4.5.2. Survey-2: Perception of Road Expert  

Out of 100 target participants, 68 experts filled the survey within 30 days. Average 

time to complete the survey is 25 minutes 18 seconds. During the selection of the 

experts, attention has been paid to experts working in road projects and under different 

parties of the road sector. The profile of participants (Figure 4.17, Figure 4.18 and 

Figure 4.19) mostly comprises of individuals who graduated from at least B.Sc. 

(94.12%), and has an experience more than 10 years (75%). Results are obtained from 
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experts who are older than 25 years old in different positions mainly senior managers 

and chief engineers (Appendix_8). The profession distribution of the participants 

consists of civil engineers (73%), mechanical engineers (11%), geological engineers 

(3%), mining engineers (3%) and other engineers & professions (10%) (Appendix_8). 

 

Figure 4.17. Age distribution of road experts 

 

Figure 4.18. Education status of road experts 

 

Figure 4.19. Total experience of road experts 
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The comments and thoughts of road experts from various parties are very crucial for 

this study. Any change in regulations or contracts will affect not only authority but 

also other parties involved in road maintenance services. Thus, particularly, the survey 

was sent to experts working at different organizations such as contractor companies, 

consultancy firms, and design firms as mentioned in Figure 4.20. It should be noted 

that some of the senior experts worked at different parties during their professional 

life. Therefore, a multiple selection option is given to participants for this question. 

Especially, highly experienced people prefer working as a consultant in the 

construction sector, so their responses are very valuable for capturing different 

perspectives in the sector. Considering the fact that some of the road maintenance 

services are still carried by GDH partially through its own sources, evaluation of 

survey participants, who used to or who are still working at GDH is of significant 

importance as well. 

 

Figure 4.20. Type of institution of road experts 

Evaluation of current road maintenance services, which is one of the most important 

questions of this survey, is given in Figure 4.21. The experts considered that current 

road maintenance services are not performing well in terms of risk-sharing between 

the parties, user satisfaction, effect on project’s cost and project’s duration. Especially, 

risk sharing between parties is observed as not fit for purpose particularly in road 

maintenance services provided under the current legislation. When outcomes are 

assessed in general, it is observed that the effect of current road maintenance services 

on road safety is the only positive result with 47%. For all the other items, the experts 
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chose 'Improvable' option. 65% of the experts think that road quality must be 

improved, and 69% of the experts think that more competent contractors must be 

selected or contractors must develop themselves further in this regard. With this 

evaluation, it is revealed that the current situation is not positive but there are areas for 

improvement, and changes and developments are required for remedying such 

shortcomings. 

 

Figure 4.21. Existing status of road maintenance services 

With this survey, not only the current situation of road maintenance services was 

determined,  but also, the effect of PBC, which is a new contract type, on the specified 

items were identified. These items, which were selected as a result of the literature 

review, were determined to be affected by PBC. For experts, who do not have 
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sufficient knowledge about PBC, a general definition and characteristics of PBC were 

given as a summary in the introduction section of the survey to evaluate more properly 

(as shown in Appenix_2). 

Three questions of the survey were about evaluating the effect of basic characteristics 

of PBC, which distinguish PBC from other contract types. The criteria and the results 

are given in Figure 4.22, Figure 4.23 and Figure 4.24.  

Potential effects of performance indicators, which are among the most important 

aspects of PBC, if it is adopted to the current contract type, are given in Figure 4.22. 

More than 50% of the experts are of the opinion that performance indicators will create 

an effect on all listed items. More than 80% of the experts chose 'I agree' especially 

for items such as the increasing contractor's responsibilities, increasing technological 

implementation, passenger & driver satisfaction, and improving private sector 

technically & administratively. On the other hand, 31% of the experts stated that 

project costs will not decrease with this project type, which is the highest rate of 

negative answer.     

Potential effects of incentive & disincentive system, which is the most distinctive 

characteristic of PBC, if it is adopted to the current contract type, are given in Figure 

4.23. Also, more than 50% of the experts agree that incentive and disincentive system 

will have an effect on all items. More than 80% of the experts chose 'I agree' especially 

for the effects such as increasing technological implementation, road quality, road and 

traffic safety, and the private sector technically and administratively.  

As far as the implementations of PBC across the world is considered, it was observed 

that long term contacts are signed and the required efficiency is achieved in this way. 

In  Turkey, the current contract term for road maintenance services is 3 years. Experts 

were also requested to evaluate the same items for the case in which a contract term 

is more than 3 years in Turkey. According to results, on average 65% of the experts 

have the opinion that long term contracts will create the specified effects in Figure 

4.24. 
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Figure 4.22. Expected effects of implementation of performance indicators 
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Figure 4.23. Expected effects of incentives & disincentives 
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Figure 4.24. Expected effects of contract duration 
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Experts were asked which institution/organization must carry out road maintenance 

services (see Figure 4.25). A total of 53 experts are of the opinion that road 

maintenance services must be carried out by both the private sector and GDH, as it is 

the case now. However, the breakdown of work items and the responsible parties 

should be clearly specified. 

 

Figure 4.25. Expectations on the institution that should be responsible for road maintenance 

Organizations are making efforts to implement Road Management System (also 

referred as road asset management) all over the world. Especially, establishment of a 

Road management System is particularly recommended by The European Union Road 

Federation (ERF) [66]. It is also argued that road management system has significant 

effects on road maintenance services. The experts were also asked to evaluate the 

effects of this system using a list of items, if it is adopted in Turkey. These items were 

obtained from ERF's report [70]. The majority of the experts agree with the positive 

effects that can be created if the system is implemented (see Table 4.10). The rate of 

experts, who do not agree with this, can be regarded as statistically negligible. As far 

as the rate of persons, who do not have an opinion regarding this aspect, is considered, 

it is concluded that this system must be explained to the experts in more detail. 
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Table 4.10. Response rate for road asset management 

  Agree Disagree No effect No idea Total 

Items % # % # % # % # # 

Consistent good level of service 85.29% 58 1.47% 1 4.41% 3 8.82% 6 68 

Reducing life cycle cost of the 
project 

80.88% 55 4.41% 3 4.41% 3 10.29% 7 68 

Reducing road user cost 64.71% 44 5.88% 4 19.12% 13 10.29% 7 68 

Ability to monitor and follow up 

services 
89.71% 61 0.00% 0 4.41% 3 5.88% 4 68 

Improving transparency in 
decision making 

75.00% 51 2.94% 2 11.76% 8 10.29% 7 68 

Ability to predict future funding 

needs 
83.82% 57 2.94% 2 4.41% 3 8.82% 6 68 

Decreasing financial, operational 

and legal risk 
83.82% 57 2.94% 2 5.88% 4 7.35% 5 68 

Providing management plan for 

road maintenance services in the 
long term 

91.18% 62 0.00% 0 2.94% 2 5.88% 4 68 

Enabling management of data, 

info and inventory system 
89.71% 61 0.00% 0 4.41% 3 5.88% 4 68 

Allow to manage site operation 
efficiently and quickly 

85.29% 58 0.00% 0 7.35% 5 7.35% 5 68 

 

The survey also enabled the participants to share their opinions regarding whether the 

negative conditions could be eliminated if this PBC type is implemented in Turkey. 

Figure 4.26 shows that 50% of the experts answered 'Partially' agree, and 37% of the 

experts answered 'Disagree'. However, 7 experts, who gave a negative answer to this 

question, strongly agree that changes must be made in the current system according to 

the answers they gave to Q9 and Q16 [Appendix_14]. Considering the fact that these 

participants have an experience of more than 21 years in the sector, it can be inferred 

that they would like to further improve this system with different solutions. 
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Figure 4.26. Evaluation of PBC for road maintenance 

The following question is related to the evaluation of existing road maintenance 

services. Experts were requested to answer the question “Are the road maintenance 

services executed in Turkey needed to be developed”, not only from the point of PBC 

implementation, but also other aspects in contracting of projects. 96% of experts are 

not satisfied with current services and they consider that the development of road 

maintenance is necessary as given in Figure 4.27. 

 

Figure 4.27. The need for developing the existing road maintenance services     

Percent of participants  

Percent of participants  
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In addition to multiple-choice questions, open-ended questions were also asked to 

experts to evaluate the existing status of road maintenance in many aspects and to find 

out their opinions and suggestions for developing the system. The comments of Q_10 

and Q_16 are categorized under the following subjects; 

- Organizational Structure and Training;  

• These services should be carried out by well-educated experts in the field of their 

expertise. 

• GDH should be reorganized for road maintenance and specialization in staffing 

will be generated. 

• The number of staffs experienced in road maintenance services is very few. To 

better serve, experts should be trained for road maintenance services 

predominantly. 

- Cost;  

• If the new roads are constructed based on the performance criteria, the cost of 

the road maintenance services can decrease through the life of the pavement 

• Preventive and protective maintenance should be applied for more economical 

road maintenance services.  

• Utilities or infrastructure maintenance should be planned before the execution 

of road maintenance services. Otherwise, small unplanned reparation may cause 

an increase in road maintenance costs.  

- Traffic and Road Safety 

• Control of vehicles having high axle-loads should be done carefully 

• Roads should be followed up by an electronic monitoring system and actions 

should be taken under emergency. Road users should be informed continuously 

with an instant information system. 

• New approaches should be used for traffic safety. 

• Road signs and signalization should be improved for safety reasons.    

• Traffic management shall be applied, and alternative routes shall be generated 

while execution of road maintenance services. 
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• For user safety, a more dynamic and timely response warning system should be 

improved. 

- Snow and ice removal works 

• Snow and ice removal works should be carried by both GDH and the private 

sector due to inspection issues. On the other hand, there are experts with 

conflicting perspective about this issue. Such as, snow and ice removal works 

should be carried out by GDH. The private sector may delay or omit these 

services to gain profit. 

- Contract Duration;  

• Future plans in the short and long term for infrastructure should be improved. 

• The effectiveness of services covers a short period.  

• Performance-based contracts shall be selected for road maintenance services by 

generating new technical specifications with longer contract duration. 

- Implementation;  

• Existing road maintenance services are not sufficient. 

• New equipment and machinery should be preferred in fixing of road 

deterioration. 

• Performance-based contracting for road maintenance should be preferred in 

terms of better inspection and following up work items. 

• Existing contractors are not experienced in road maintenance services in Turkey. 

Therefore, their technical approaches and practices should be improved. 

• Long term solutions will be put forward for the problems. 

• Road maintenance services should be carried out properly not only for motorway 

or highways but also for other roads including state roads, and village roads.  

• Additional routine and periodic maintenance should be done after traffic 

accidents and natural disasters. 

• Routine maintenance provides early detection for various problems including 

deterioration, failure, and corrosion.  
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• Periodic maintenance of superstructures should be executed on time especially 

before deterioration.  

• European standards should be used in road maintenance. 

• The incapability of the workforce and equipment provided by contractors causes 

problems, especially in the winter season. 

• Inspection should be done better. Penalties should be imposed on a contractor in 

case the work items are not performed on time or as expected. 

• Lack of response mechanism and systematic observation system increases the 

road deterioration. 

• Although the tenders are awarded to the private sector, equipment belonging to 

such private companies remains incapable; hence, currently, GDH’s equipment 

is being used.  

• Road distortions should be overcome immediately.  

• Each contract type has pros and cons.  Therefore, the execution and 

implementation of a contract are very essential. 

- Quality and Innovative Technics;  

• Innovative solutions should be used to increase quality. 

• Quality, road safety, the timing of services should be improved. 

• Innovative and traditional technics and domestic resources should be used 

together in these services.  

- Contractual issues and Parties’ Responsibility; 

• Both the private sector and GDHs should carry out road maintenance services 

together.  

• Road Maintenance services should be carried out by the private sector 

completely.  

• PBC for road maintenance and, snow & ice removal works should be preferred 

in terms of penalty/disincentives system to avoid deficient work and insufficient 

equipment and machinery. 
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• The system used in PPP should be revised and adapted to road maintenance 

services. 

• Inadequate regulations, specifications, and contracts should be revised according 

to the needs of the sector and services. 

• Appointment of independent consultancy companies should be necessary to 

supervise the implementation of road maintenance services according to 

specifications. 

• Technical specifications based on road maintenance should be improved and 

performance indicators should be developed.  

• Incentives and disincentives in PBC will increase the efficiency of services 

Some comments are very clear and emphatic as follows;  

- The expert working under GDH as control chief at road maintenance services 

and experienced between 16-20 years; “Road maintenance services is a subject 

that requires more professionalism than new road construction works. 

Maintenance services executed regularly by well-experienced experts will 

both increase the life of the road and provide traffic safety. Preserving the 

existing structure instead of reconstruction and extending its life is very 

important as our economy fluctuates significantly. For this reason, it is 

essential to execute these systems in the most effective manner. The current 

situation of road maintenance services is far from professionalism in my 

opinion. We tender to the contractor with the lowest price and then we are tired 

of waiting for the work completion for years. Costly construction materials 

belonging to the government are provided by the client for road maintenance 

services and it is expected from the contractors to use them without any 

wastage while carrying out maintenance services. Unfortunately, very few 

companies can execute and complete this service successfully according to my 

observations. Tender costs and material costs are increasing more and more”.  

- The expert working under GDH as the head of the department at road 

maintenance services and experienced more than 21 years: “The tender period 
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must be minimum 3 years. Machinery and equipment belonging to a contractor 

are inadequate in terms of their technical features and they must be improved. 

The general appearance (paint, body, beacon lamp, etc.) of these machines and 

equipment from the contractor serving on behalf of our institution are 

unsatisfactory and this negative situation causes loss of prestige of our 

institution. The companies having the required competence have not been 

established yet. The contractor companies employ inexperienced staff with 

financial concerns, and it causes the failure of services. Especially, snow & ice 

removal works could not be performed efficiently. Snow & ice removal 

services should be executed in-house. Required machines, equipment, and 

personnel needs should be investigated in detail and unnecessary costs should 

be avoided when preparing the specifications”.  

- The expert working under GDH, contractor, and consultant as control chief at 

road maintenance services and experienced more than 21 years; “The control 

procedure must be executed by Clients more frequently and fairly. Technical 

staff, machinery parks, and equipment prescribed within the contract must be 

controlled regularly. Owing to the insufficient current tender system, using the 

performance-based contracting system shall be used”.  

- The expert working under contractor and design firm as a senior engineer at 

the road sector and experienced between 6-10 years; “I believe that advantage 

of the current technology and literature in the road maintenance services are 

not used. Temporary and over-cost solutions are implemented without thinking 

in detail on the factors. In my opinion, the sanction must be severe for 

performing the improper services in road maintenance works and it must be 

applied for all works carried out for public interests”.  

- The expert working under GDH, contractor and consultant as manager at road 

sector and experienced more than 21 years; “First of all; inventory of all 

structures within road must be taken and evaluated in four stages: 1- Essential 

maintenances (paving failure, guardrail and traffic sign distortion, slope 

failure, hydraulic structures failure, etc.), 2- Electromechanical works 
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maintenance (VMS, VTS, lighting, camera, fire-fighting, sensing system, etc. 

essential and routine maintenances), 3- Routine maintenances (Control of all 

structures in inventory periodically, fullness of hydraulic structures, crack & 

failure control for under bridge and viaduct, ditch control, etc.), 4- Contractor 

maintenance (to be maintenance by contractors who will be responsible 5-10 

years for all structures excluded natural disasters). The systematic 

implementation should be carried out for traffic safety, travel comfort and time 

access planning. Taking advantage of the technology, work alignments, and 

work area durations should be controlled by GPS. Before and after of executed 

works should be recorded as central with video or photo as day – hour. 

Maintenance and repair standards should be established. In operation, 

scenarios should be prepared for marking, flags, necessary team equipment, 

necessary materials and techniques to be implemented and training should be 

provided for personnel. Paving platform and all the other structures should be 

controlled periodically, and snow and ice removal works should be considered 

under separate headings”. 

In summary, considering the answers and comments given by road experts, it is 

concluded that the current road maintenance services in Turkey have shortcomings in 

terms of both contractual and executive issues. Hence, permanent solutions should be 

produced in the long term and necessary precautions should be taken regarding these 

problems. In the current system, road experts mainly emphasized that road quality 

should be improved, and contractors’ capability should be technically evaluated in the 

tender stage. In addition, pre-qualification stage should be implemented in the 

tendering process and contractors should be required to submit their technical 

approach and methodology for project alignment under the scope of the project. 

Financial capacity and related experience are also evaluated in the pre-qualification 

stage. The most prominent and common point of view of road experts is the need for 

generating performance indicators and implementing incentives and disincentives 

system to increase the road quality. Road experts indicated that aforementioned 
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problems could be eliminated, and necessary improvements could be provided by 

transitioning into PBC for road maintenance services. 

4.6. Roadmap 

The planning and developing of a strategy for modifying the current contracting 

system to the PBC are very essential. Therefore, in case of PBC system brought into 

use in Turkey, a roadmap has been developed and published [79] within the scope of 

this research (see Figure 4.28).     

This roadmap is enhanced according to data, results, and comments gathering from 

the literature review, interviews and surveys conducted after that initial study. 

Modifications and additions are highlighted with red color in Figure 4.29.   

The details of the modifications for each section is as follows: 

Discovery Section;  

Gathering information: the clause “lessons learned from the implemented PBC cases 

in neighboring countries with similar practices, cultures, geographic conditions” 

changes to “lessons learned from the implemented PBC for road maintenance in all 

countries”. Since; the implementation techniques and obtained results show variations 

for all countries. All countries’ data should be examined to find the most effective and 

feasible PBC system for Turkey. 

Gathering information: the clause “advantages and disadvantages of current systems” 

changed to “determining deficiencies of the current system”. Because, whether the 

deficiencies in the current system for road maintenance could be overcome by using 

PBC should be investigated.  

Review inputs: the clause “involvement of all stakeholders including the Ministry of 

finance, road agencies and contractors” is revised by adding “Consultant”. 

Consultancy firms in Turkey also carry out supervision and inspection services in the 

road sector for years. Hence, consultants should take part in this transition process and 
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GDH should benefit from their experience and knowledge while preparing technical 

specifications. Hence, “consultants” should also be emphasized in the roadmap. 

Define strategies: the clause “public-private sector collaboration to plan the pilot study 

in the short term” is revised by adding “with a duration of (3-5 years)”. Since data 

gathering from PBC countries, it is observed that pilot project duration is mostly 

between 3 and 5 years. Additionally, the duration of road maintenance projects carried 

out by the private sector is also about 3 years in Turkey. Thus, pilot projects for PBC 

should be at least 3 years.   
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DISCOVERY

GATHER INFORMATION SWOT ANALYSIS REVIEW INPUTS DEFINE STRATEGIES

• Lessons learned from the 

implemented PBMC in 

neighboring countries with 

smilar practices,cultures, 

geogreaphic conditions

• Existing  conditions of road 

networks, financial status, 

regulations

• Resources such as staff, 

consultancy, policies

• Industy conditions

• Environmental conditions

• Advantages and 

disadvantages of current 

systems

• Strengths

- Existing manuals and policies 

to guide the selection of 

performance indicators

• Weaknesses

- Shifting the vision from low 

price to best value

• Opportunities

- Funding agencies supporting 

pilot projects for the transition to 

PBMC

• Threats

- Financial and staff related 

structuring due to long contract 

duration

• Involvement of all stake 

holders including Ministry of 

Finance, road agencies and 

contractors 

• Interpreting and incorporating 

the resuts of SWOT analysis

• Defining requirements 

through the synthesis of all 

aspects of  engineering, 

finance, safety, technology, 

quality, and environment 

• Objective

- Public private sector 

collaboration to plan the pilot 

study in the short term 

- Developing a strategic road 

network plan in the long run 

• Strategies

- Two groups of maintenance 

works: routine maintenance & 

seasonal precautions; and instant 

reaction to conditions 

- Measurable (quantitative, 

qualitative or both) and 

monitorable performance 

indicators

ENGAGEMENT

PILOT PROJECT MEMBER CONSULTANT TENDERING

DEVELOPMENT

LEGISLATIVE PROCEDUREACTION PLANS DATABASE FEEDBACK SYSTEMS

• Understanding and comparing 

applicability and benefits of 

PBMC: road agencies should 

implement pilot projects with 

similar conditions and 

properties implemented 

before by MBC or in-house.

• Willingful participation of all 

stakeholders, especially 

governmental parties 

• Identification of the needs of 

all stakeholders 

• Early engagement of PBMC 

consultants to assist in the 

development of documents, 

key performance indicators 

and etc. 

• Implementation of two-stage 

tendering as the initial stage 

of the short term pilot project 

• Learning lessons  for future 

projects 

• Regulations for the 

interaction beetween 

multiple agencies and 

ministries 

• Finacial arrangements 

for long contract 

durations 

• Legally binding terms 

for private sector, 

public sector, and end-

users

• Risk sharing protocole

• The procedural 

documents including 

prequalifaction 

creteria, tendering 

process, and contact 

documents

• Identifying and 

specifing the 

incentives and dis-

incentives  based on 

obtained experiences 

and practices

• Setting operational 

and implementational  

plans based on the 

lessons learned from 

the pilot study 

• Research and 

Development for 

Innovation  

• Training the staff

• Optimizing the 

network length and 

project duration 

• Evaluation and 

improvements of 

indicators according to 

the outcomes of the 

pilot project

• Feedback from end 

users, conractors, and 

agency staff

• Evaluation of traffic 

survailance, accident 

reports etc.

• Collection and storage 

of related data (i.e. 

Road conditions, cost 

etc.) in accordance to 

the level of detail  of 

indicators

• Transparent data to all 

stake holders

IMPLEMENTATION

STAFFING TENDERING MONITORING

• Following positive and rational strategy 

• Early reteirment option for senior staff

• Transfering the experienced staff from 

public to private sector or shifting to 

other departments within public

• Training the professionals for tender 

evaluation, quality control and etc.

• Priorizitation based on the deterioration 

level of the roads 

• Setting the perfromance indicators  

according to road class

• Objective bid evaluation 

• Regular monitoring/measuring of well-

defined performance indicators  

• Evaluation of each essential 

maintenance activities first individually 

then as a whole to conform to present 

quality standards and budget

• Clear record keeping 

 

Figure 4.28. Roadmap for PBC in road maintenance [79] 
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DISCOVERY

GATHER INFORMATION SWOT ANALYSIS REVIEW INPUTS DEFINE STRATEGIES

• Lessons learned from the 

implemented PBC for road 

maintenance in all 

countries, 

• Existing conditions of road 

networks, financial status, 

regulations 

• Developing road asset 

management and inventory 

of current road asset

• Resources such as staff, 

consultancy, policies 

• Industry conditions 

• Environmental conditions 

• To determine deficiencies 

of current system 

• Strengths

- Existing manuals and 

policies to guide the 

establishing of performance 

indicators

• Weaknesses

- Shifting the vision from low 

price to best value

• Opportunities

- Funding agencies 

supporting pilot projects for 

the transition to PBC

• Threats

- Financial and staff related 

structuring due to long 

contract duration

• Involvement of all stake 

holders including 

Ministry of Finance, 

road agencies, 

Contractors and 

Consultants 

• Interpreting and 

incorporating the results 

of SWOT analysis

• Defining requirements 

through the synthesis of 

all aspects of  

engineering, finance, 

safety, technology, 

quality, and 

environment 

• Objective

- Public and private sector 

collaboration to plan the pilot 

study in the short term with a 

duration of (3-5 years) 

- Developing a strategic road 

network plan in the long run 

• Strategies

- Two groups of maintenance 

works: routine maintenance 

& seasonal precautions; and 

instant reaction to conditions 

- Measurable (quantitative, 

qualitative or both) & 

monitorable performance 

indicators

ENGAGEMENT

PILOT PROJECT MEMBER CONSULTANT TENDERING

DEVELOPMENT

LEGISLATIVE PROCEDUREACTION PLANS DATABASE FEEDBACK SYSTEMS

• Understanding and comparing 

applicability and benefits of 

PBC in road maintenance: 

road agencies should 

implement pilot projects with 

similar conditions and 

properties implemented 

before by MBC or in-house.

• Willful participation of 

all stakeholders, 

especially 

governmental parties 

• Identification of the 

needs of all 

stakeholders 

• Early engagement of 

PBC consultants to 

assist in the 

development of 

documents, key 

performance indicators 

and etc. 

• Implementation of two-

stage tendering as the 

initial stage of the short 

term pilot project 

• Learning lessons  for future 

projects 

• Regulations for the 

interaction 

between multiple 

agencies and 

ministries 

• Financial 

arrangements for 

long contract 

durations 

• Legally binding 

terms for private 

sector, public 

sector, and end-

users

• Risk sharing 

protocol

• The procedural 

documents including 

prequalification criteria, 

tendering process, and 

contact documents

• Identifying and 

specifying the incentives 

and dis-incentives  based 

on obtained experiences 

and practices

• Identification of 

applicable performance 

indicators for related 

project

• Setting 

operational and 

implementational  

plans based on 

the lessons 

learned from the 

pilot study 

• Research and 

Development for 

Innovation  

• Training the staff

• Optimizing the 

network length 

and project 

duration 

• Evaluation and  

improvements of 

indicators according to 

the outcomes of the 

pilot project

• Feedback from end 

users, contractors, and 

agency staff

• Evaluation of traffic 

surveillance, accident 

reports etc.

• Collection & storage 

of related data (i.e. 

Road conditions, 

cost etc.) in 

accordance to the 

level of detail  of 

indicators

• Transparent data to 

all stake holders

• Identification of 

performance 

indicators for 

Motorway & State 

Highway separately   

IMPLEMENTATION

STAFFING TENDERING MONITORING

• Following positive and rational strategy 

• Early retirement option for senior staff of 

road agency

• Transferring the experienced staff from 

public to private sector or shifting to other 

departments within public

• Training the professionals for tender 

evaluation, quality control and etc.

• Providing awareness of PBC system to 

road agency

• Prioritization based on the deterioration 

level of the roads 

• Setting the performance indicators  

according to road class

• Objective bid evaluation

• Implementing pre-qualification stage

• Avoiding criteria regarding the 

machinery, material and methodology 

in tender documents 

• Regular monitoring/

measuring of well-defined 

performance indicators  

• Evaluation of each essential 

maintenance activities first 

individually then as a whole 

to conform to present 

quality standards and 

budget

• Clear record keeping 
 

Figure 4.29. Updated roadmap for PBC in road maintenance 
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In addition, the following points require careful consideration while transitioning to 

PBC for road maintenance:   

1- Principles and regulations related to the price difference to be applied in 

construction works, for which contracts are awarded as per the Public 

Procurement Law No. 4734, are specified in the current. For long-term 

contracts like PBC and countries where economic fluctuations take place 

frequently, price difference is of significant importance for the Contractor to 

feel secure and for the purpose of risk mitigation. Therefore, regulation allows 

an ease in transmission to PBC system. However, price difference principles 

in the current legislation are valid for only general construction works; 

however, specific regulation must be prepared only for road maintenance.  

2- Since current contract type is method based, penalty procedures are also 

arranged according to this contract type. Penal procedures which are applied 

in road maintenance services, are only limited to lack of machinery and 

equipment, minimum number of personnel, road closures (within the scope of 

snow & ice removal works). However, these penalties cover the service of the 

work, but ignore the quality level, or consist only of conditions that cover 

machinery, equipment or personnel related aspects. In other word, penalty 

conditions related to efficiency or quality are not specified clearly. 

3- Technical specifications, which is part of the tender documents in the current 

system, are prepared as specific to the project. Especially the number of 

personnel to be assigned in the project, machinery-equipment, materials to be 

used and their properties, definitions and implementation principles are 

specified in the technical specifications. These documents is re-prepared 

separately for every project. Since freedom of material, personnel and 

machinery is a characteristic of PBC, a general technical specification, which 

contains all the performance criteria related to road maintenance services, 

should be prepared. This generic specification need to be applied is used for 

all projects.  
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4- In the technical specifications used for the current road maintenance services, 

reference is made to General Conditions of Construction Works for some 

duties, scopes and responsibilities. However, with the adoption of PBC, a 

technical specification, which fully complies with this contract type must be 

developed as independent of the new road construction specifications.  

5- Contracts are awarded for current road maintenance services for a period of 

maximum 3 years. In accordance with the information obtained from literature 

review, it was determined that PBC is executed for a period of 5-10 years, and 

even more, and in this way, more efficiency is yielded. For this reason, long-

term payment planning must be made and issues such as payment method must 

be addressed in detail in the PBC for successful implementation. 

6- Incentive & disincentive system, which is not available in the current system, 

but which is one of the aspects of PBC that yields positive results, must be 

processed in the legislation. 

Since PBCs are long term contracts, potential risks must be defined in detail both on 

the part of the contractor and the client, and force majeure conditions must also be 

determined on a regional basis. 
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CHAPTER 5  

 

5. DISCUSSION 

In this study, the experience of various developed and developing countries on PBC 

is analyzed to develop a roadmap for changing the road maintenance contracting in 

Turkey. To analyze the current practice in Turkey, the experience of road users and 

the perspective of road experts on road maintenance are investigated through surveys. 

In a previous attempt to analyze the applicability of PBC in road maintenance services, 

a study was conducted by Bulent Gun [80] in 2014. GDH had just started to tender 

road maintenance services to the private sector in that period. In that study, a set of 

questions related to current road maintenance contracts and evaluation of PBC were 

similarly asked to 627 people. However, the responders of that survey were limited to 

GDH employees. Therefore, the perspective of responders from the client-side 

(Agency side) were acquired, so, the results could be biased. Thus, the opinions of all 

parties involved in the road sector (e.g., client, contractors and users) were included 

in the survey study conducted within the scope of this thesis. Viewpoints of all parties 

must be conferred to ensure the necessary improvements for contractual terms and its 

application. Otherwise, approaches based on a single perspective may fail to reveal 

the problematic issues (e.g., payment plans), if the solutions created may work out 

only for the benefit of a single party.  

The results of Gun's analysis on the current situation are not inconsistent with the 

survey results of this thesis. However, percentage rates of consequences of Gun's 

survey, which suggest that the existing condition is favorable, are relatively higher in 

Gun's survey. This difference can be due to the fact that the participants of that survey 

were only GDH personnel. The responses of Gun’s (2014) survey are presented in 

Figure 5.1 regarding the usage of performance indicators / criteria in PBC. Same 

consequences are also asked to road experts in the survey executed under this thesis. 

Similar results are obtained from both surveys as shown in Figure 4.22 and Figure 5.1. 
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More than 60% of 627 GDH employees and more than 75% of 68 road experts from 

different parties agree on these consequences if performance indicators in PBC are 

implemented in road maintenance services. However, there is a conflict only for the 

implications regarding the ease of implantation. GDH employees in Gun’s survey 

think that implantation of PBC will not be easier than MBC. To understand the reason 

for that, the sub-analysis in Appendix_15 is made for 23 GDH employees in the survey 

executed in this thesis. 70% of this 23 GDH employees think that PBC will provide 

ease of implementation.  The difference in the numbers can be explained with the 

increased awareness of employees over the six years of time difference between these 

studies. Alternatively, while Gun’s survey (2014) addressed GDH employees at all 

levels, this study’s target audience was mainly the senior directors and managers.    

 

Figure 5.1. Gun’s survey results for performance indicators [80] 
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Figure 5.2. Gun’s survey results for incentives & disincentives [80] 

The responses of Gun’s survey are presented in Figure 5.2 regarding the incentives & 

disincentives condition in PBC. Same consequences are also asked to road experts in 

the survey executed under this thesis. Similar results were obtained from both surveys 

as shown in Figure 4.23 and Figure 5.2. More than 65% of 627 GDH employees and 

more than 70% of 68 road experts from different parties agree on these consequences 

if incentives & disincentives condition in PBC is implemented in road maintenance 

services.  

Performance Indicator; 

- Performance indicators, which constitute the milestone of PBC system, are 

also used similarly in PPP projects in the road sector of Turkey. However, the 

current performance indicators are not comprehensive enough to be used in 

PBC, and they do not include items such as response time and penalty, which 

increase the system efficiency. Therefore, there is a need to establish 
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performance indicators, which will be used in PBC, by means of the studies 

from currently executed PPP projects, and feedback data. Especially since the 

private sector is involved in PPP, it will make it possible to evaluate the 

performance indicator to be prepared not only in terms of the client but also in 

terms of the contractor.  

 Staffing;  

- One of the most significant features provided by PBC is the employer's 

possibility to decrease the number of its personnel and reduce general 

expenses. If the PBC system is adopted, employment of 10.000 personnel who 

are working within the scope of road maintenance services in GDH will be 

unemployed, and this can lead to a major problem. In PBC, only the 

employment of experienced personnel in GDH will be sufficient for the 

purpose of inspection. It is even estimated that if GDH prefers to hire third-

party contractors (consultants) for inspection or supervision of the projects, 

then the number of employees in GDH can be lowered. In pilot projects, which 

are implemented across the world for preventing such cases, some solutions, 

which yielded positive results, were developed.  One of them is to train GDH 

personnel about PBC and re-hire them in independent companies to be 

established within the body of GDH. In this way, for a period of 3 to 5 years, 

both GDH's own personnel can gain experience about PBC, and these people 

may be encouraged to establish their own companies and enter the sector. 

Highly experienced specialists of GDH can also work on the side of the 

consultant and transfer their accumulated knowledge to this new system. 

- GDH can successfully use its own staff in an efficient manner while adopting 

the PBC system.    

Pilot Project; 

- Client, who decides to switch to PBC system, need to lead the orientation 

process of the system by executing a pilot project through its own means or 
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with the support of the private sector. GDH has to prepare the documents in 

accordance with legislative, legal, financial and technical requirements and 

include the solutions to potential problems faced during the pilot project. 

Otherwise, the system's incompatibility with our own legislation may be 

determined, either the option of switching to PBC is abandoned, or PBC can 

be adopted in accordance with the current system. This will depend completely 

on the nature of the problems that will be confronted during implementation, 

and their variety.    

- Considering the similarity of PPP projects in the road sector of Turkey with 

PBC, it can be suggested that at least the technical specification preparation 

phase of pilot projects can be executed through PPP projects. 

Road Asset Management;  

- The road sector has always had an important place for both governments and 

road users due to their costly expense items and investment opportunities. 

Therefore, it is essential to carry out studies to determine the ways of 

decreasing expenses in the road sector in Turkey. Serious investments are 

made for the construction of new roads especially in developing countries such 

as Turkey. However, maintenance costs will increase significantly if 

maintenance services of these new roads are not provided efficiently and in 

due time in the near future. For this reason, long-term road maintenance plans 

must be developed by GDH in a way that both these newly constructed and the 

current roads are covered within the scope of services. This can only be 

achieved through road asset management.  

- In the PBC system, the employer provides freedom of methodology, 

machinery-equipment and material. Therefore, the Contractor must be well-

informed about the current conditions of the road, for which a contract will be 

awarded, and which materials, equipment or method will be used for this 

project while preparing the financial bid. Otherwise, financial bid will not be 

sufficient or fail to meet the requirements of the work with the estimated 
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budget if maintenance requirements of the road cannot be determined 

accurately. Since the contract is a long-term agreement, this will cause 

significant losses and even bankrupt on the part of the contractor company. 

Considering the fact that the tender preparation period of the work is about 1-

2 months, it does not seem possible for the Contractor to conduct an accurate 

site investigation. Therefore, GDH must establish the inventory of all 

motorways and state highway under its responsibility, and prepare a road asset 

management plan according to the current conditions of the road. In this way, 

the Contractor can prepare an accurate bid by making use of the inventory 

information and the plans received from the Client. However, the Contractor 

must still check this data on-site through its own experts, make the necessary 

additions or changes, and reflect them in their prices and methodologies that 

they will prepare.  

- Some Clients in the world, especially those who lack sufficient personnel and 

equipment, agree with the private sector for establishing of road asset 

management and receive this service as outsourcing. In recent years, GDH 

realized the importance of road asset management and started conducting 

inventory studies. In 2018, GDH completed the inventory study of all bridges 

in Turkey through the services of the private sector. However, an inventory of 

not only bridges, but also all roads and road structures, must be developed in 

order to achieve a complete road asset management system. 

Legal Procedures; 

- Since PBC projects are long-term contracts, funding arrangements must be 

done accurately, and the trust of the private sector must be gained.  

- If PBC projects have a period of 10-15 years, the government should support 

GDH’s funding strategy. This, hereby, encourages the contractor to be 

involved in this kind of projects. Payment guarantee will be ensured in point 

of contractor in this way.   
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- Public procurement law and procurement system used in Turkey has been 

developed and furthered over the course of the years. However, road 

maintenance services are evaluated within the scope of construction works. If 

the PBC system is adopted, it is important for the accurate operation of the 

system to exclude it from the scope of construction works, and manage it 

through a new regulation, law or act like PPP. 

- According to the results and comments gathered from the survey and 

interviews with experts, road maintenance services especially the part of snow 

and ice removal works should be carried out by both GDH and private sector. 

This opinion could be explained by two reasons. First one is a lack of 

confidence in contractors to execute the works on time. The other is that 

contractors may not provide required machinery and equipment under the state 

of emergency.  

Snow & Ice Removal Works, 

- Including snow & ice removal works within the scope of PBC is yet another 

issue that must be evaluated thoroughly. This service is highly important for 

traffic safety. Comments submitted through the survey also emphasize the fact 

that this is not a service, which must not be left solely to the initiatives of the 

private sector. Therefore, GDH must investigate whether the private sector is 

capable of providing this service especially in regions where winter conditions 

are harsh. This service can be developed as a system, which can be managed 

by both the private sector and GDH as identified in the survey. It can be 

included or excluded from the scope of PBC in some regions depending on the 

competence of the private sector.  

- Turkey has a large surface area; thus, different seasonal conditions in various 

regions are observed. It will be a better option to include snow & ice removal 

works, partially within the scope of the service in some regions such as 

Mediterranean and Aegean Regions, where winter is rainy. In extreme cases 
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in these regions, GDH can provide these services through its own equipment 

and personnel to be assigned for this purpose.
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CHAPTER 6  

 

6. CONCLUSION 

According to the 2023 strategy of the Turkish Ministry of Transport and Infrastructure, 

the roadway network of Turkey will continue expanding rapidly [82].  Thus, this 

growth will be accompanied by an increase in maintenance costs in the future. 

Therefore, a well-planned and organized strategy for road maintenance is essential for 

managing the limited funds, as well as for maintaining the quality of roads.  

Within this study, following subjects were reviewed and presented in literature review; 

a) project delivery methods for road sector, b) project delivery methods for road 

maintenance, c) importance of road maintenance, d) implementation of road 

maintenance services in Turkey, e) historical development, characteristics, 

advantaged and challenges of PBC in road maintenance, f) road asset management 

system.    

After reviewing the project delivery systems used in the world and emphasizing the 

importance of road maintenance services, PBC appears to be a prominent contracting 

type for road maintenance services, and it is also the mostly preferred one by countries. 

The objective of this study was to understand the road maintenance services in Turkey 

and to determine the shortcomings of these current contracts’ implementation and 

tender processes. In addition, the investigation of PBC to address these shortcomings 

and determination of a strategy to modify the current system to PBC were within the 

objectives of this study. 

The principal findings of this study are listed below; 

- The countries, which are using PBC in road maintenance services, are 

identified and compared to Turkey. All these countries show variations in 

terms of their income status, road network, population and location.   
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- Current road maintenance services in Turkey are analyzed and the 

shortcomings of existing contract implementation and tender processes are 

determined by means of surveys, interviews and data collection.  

- A comparison of MBC in Turkey and PBC was made and similarities and 

differences were presented in this study.   

- Perceptions and satisfaction of 1036 road users regarding current road 

maintenance in Turkey were acquired. According to the survey, road users are 

not satisfied with current road maintenance services and road safety has crucial 

importance.   

- Perceptions, comments, and suggestions of 71 road experts regarding current 

road maintenance in Turkey were obtained via surveys (68) and interviews (3). 

It was revealed that current road maintenance services must be developed by 

modifying the existing contracts. It was particularly suggested that establishing 

performance indicators and incentives/disincentives system in road 

maintenance, which are the main characteristics of PBC, could partially 

overcome the deficiencies of the current road maintenance services. In 

addition, experts’ perspective is significantly positive for the usage of PBC in 

Turkey because of its advantages.  

- Road experts also suggested that road asset management should be developed 

to provide a sustainable and effective strategy for the road network and its 

maintenance for future benefits.  

- An initial roadmap was developed within the scope of this research for 

changing the existing contracting system to the PBC for road maintenance in 

Turkey, using the literature review. This roadmap has been updated according 

to data gathered from the interviews and surveys. 
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Recommendation for Future Works 

- An inventory study on the whole road network including road structures in 

Turkey, should be conducted. Such an inventory can be used towards the 

development of Road Asset Management.   

- Both researchers and the agency (e.g., The Research and Development 

Department of GDH) can take the initiative to identify the performance 

indicators and new regulations for implantation and contractual issues for PBC 

with the support of the other stakeholders.  

- A pilot project for PBC in road maintenance can be carried out under PPP to 

comprehend its technical and financial applicability. After that, GDH can 

execute a pilot project to evaluate the applicability of PBC especially in terms 

of contractual and economical issues with the feedbacks from the previous 

pilot project. 
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