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Executive summary 

Based on the country comparison (conducted in WP1) this work package identifies 
maintenance procurement practices that are similar across NRAs of different countries 
considering contextual characteristics. From these groups, generic procurement strategies 
are derived, classified and described. The description of procurement strategies considers 
different aspects such as contract design, tender processes and contract management. 
Three of the formulated strategies can be recommended for application in NRAs and are 
undergoing a deeper investigation regarding risks and competences in the following work 
packages. The expected effects of these three strategies on maintenance efficiency are 
discussed. 
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1 Introduction 

The trans-national research programme “Call 2014: Asset Management and 
Maintenance” was launched by the Conference of European Directors of Roads (CEDR). 
CEDR is an organisation which brings together the road directors of 25 European countries. 
The aim of CEDR is to contribute to the development of road engineering as part of an 
integrated transport system under the social, economic and environmental aspects of 
sustainability and to promote co-operation between the National Road Administrations 
(NRA).  

The participating NRAs in this Call are Belgium-Flanders, Finland, Germany, Ireland, 
Norway, the Netherlands, Sweden, United Kingdom and Austria. As in previous collaborative 
research programmes, the participating members have established a Programme Executive 
Board (PEB) made up of experts in the topics to be covered. The research budget is jointly 
provided by the NRAs who provide participants to the PEB as listed above. 

BEST4ROAD is a two-year project aiming at the development of best practice guidelines and 
tools for the efficient procurement of road maintenance in a changing world. Based on a 
comprehensive and integrative framework for maintenance procurement, the project will 
bring together the extensive, yet scattered procurement knowledge and experiences at 
National Road Authorities (NRAs) in 9 countries including the US and Australia. It will 
determine the lessons learnt at the NRAs and based on that will develop a number of hands-
on tools and step-by-step guidance for procuring road maintenance taking current and future 
challenges of NRAs into account. 

The benefit of the BEST4ROAD project for NRAs lies in the integration of an in-depth study 
and comparison of maintenance procurement practices in different countries with the 
development of tools and guidelines that can be easily implemented and used at NRAs. This 
will allow NRAs to learn from their peers and at the same time improve their maintenance 
procurement practices to get prepared for future challenges such as staff turnover and 
shrinking budgets. 

The BEST4ROAD project consists of seven work packages (WP): 

WP1 – Comparison of maintenance procurement practices 

WP2 – Maintenance procurement strategies and maintenance efficiency 

WP3 – Quick scan method for risk in maintenance procurement 

WP4 – Competence profiles and transition processes 

WP5 – Best practice guidelines 

WP6 – Dissemination and demonstration 

WP7 – Project management 

The main objective of WP2 is the identification of similar maintenance procurement practices 
observed in the different countries investigated and the development of maintenance 
procurement strategies NRAs can follow depending on their own context and expected future 
trends. 

This report presents and describes five generic procurement strategies NRAs can follow and 
outlines some of their effects on procurement effort and maintenance cost. 
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2 Groups of Procurement Practices 

Procurement practices described in WP1 can be analysed and compared across investigated 
NRAs. Then, groups of NRAs with similar procurement practices can be formed and related 
to the contextual characteristics identified. Based on the level of outsourcing and integration 
of maintenance tasks, we identified three groups of procurement practices: separated 
procurement, diversified procurement, and integrated procurement. 

2.1 Separated Procurement 

The separated procurement group shows the following characteristics:  

 A relatively low level of outsourcing and integration of operational and 
management tasks.  

 For regular maintenance, in-house monitoring as well as tasks performed by 
staff of the NRAs in combination with traditional contracts including the work of 
defined tasks is observed in Belgium (Flanders) and Germany. The contract 
types used are discrete and framework contracts. Contract design and tendering 
processes are standardised. The climate risk is on NRA side as tasks are paid 
per unit price.  

 For rehabilitation, in-house monitoring by staff of the NRAs (sometimes 
supported by outsourced measurements) in combination with traditional 
contracts including the work of defined tasks is observed in Belgium (Flanders), 
Germany and the US (Virginia). Used contract types are discrete contracts. 
Contract design and tendering processes are standardised. The risk of 
quantities is on NRAs side as tasks are paid per unit price. 

2.2 Diversified Procurement 

Practices in the diversified procurement group can be characterized as follows: 

 A medium to high level of outsourcing and integration of operational and 
management tasks.  

 For regular maintenance, in-house monitoring performed by staff of the NRAs in 
combination with all operational tasks outsourced is observed in Norway, The 
Netherlands and US (Virginia). Quality is checked by monitoring systems and/or 
randomly checks on-site. Contract designs tend to be integrated in terms of 
tasks and assets and are continuously modified based on the experiences 
made. The climate risk is on contractor’s side as the price is fixed during the 
contract duration. 

 For rehabilitation, in-house monitoring by staff of the NRAs (sometimes 
supported by outsourced measurements) in combination with traditional 
contracts including the work of defined tasks is observed in every country. Used 
contract types are discrete contracts. Contract design and tendering processes 
are standardised. The risk of quantities is on contractor side as tasks are paid 
based on lump-sum. 

 



Call 2014: Asset Management and Maintenance  

 

Page 7 of 15 

2.3  Integrated Procurement 

 A high level of outsourcing and a medium to high level integration of operational 
and management tasks.  

 Outsourcing of all operational tasks including the controlling process is observed 
in Finland and was used previously in the United Kingdom. Contract designs are 
very integrated, not only in terms of operational tasks and assets but also 
including essential tasks of the management process. Both countries are in an 
ongoing improvement process regarding the maintenance procurement: United 
Kingdom by reinforcing NRAs capability for quality checks and Finland by 
influencing the market behind the primary contractor to increase the number of 
market actors (performing subcontractors). 

 For some rehabilitation tasks, outsourcing of monitoring and operation, but both 
to different contractors, is observed in Sweden. Contract designs tend to be 
integrated in a sense of tasks and assets. The risk of quantities is on the side of 
the construction contractor. 
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3 Maintenance Procurement Strategies 

Based on the different groups of maintenance procurement practices, five generic 
procurement strategies can be identified and described. The strategies are located along a 
scale starting from doing all maintenance tasks in-house (Strategy A) to buying-in all 
maintenance task (Strategy E). However, strategy A and E are two extremes that could not 
be observed in practice. The three in-between strategies are related to the three 
procurement groups described before. It should be noted that the strategies are ideal types 
and represent tendencies in procurement practices of NRAs. There are different 
combinations of procurement aspects possible.       

3.1 Strategy A: Buy nothing 

All regular maintenance and rehabilitation tasks are performed by NRA staff in strategy A. 
Corresponding to the hierarchic level NRAs staff is doing monitoring, planning, performance 
and checking of the operation. Quantities of personnel correlate with a pyramid with most of 
the personnel performing tasks on-site. Qualified personnel for contract design and tendering 
processes is not required following this strategy. Therefore, within the NRA and between 
NRA and the private sector there is less collaboration and contribution needed and 
processes might be smoother. 

The organisation has a high number of employees and technical equipment. There will be a 
low flexibility to adapt to changes in budget and tasks. Some specialised technical equipment 
has to be provided and will not at all be used economically reasonable. This strategy is one 
extreme of the scale, which was not observed in the investigated countries and is thus 
excluded from further considerations. 

3.2 Strategy B: Buy single maintenance tasks 

Strategy B relates to the group of separated procurement practice. In strategy B, monitoring 
and checking of road condition as well as planning of maintenance measures are performed 
by NRA staff. The operational work, however, is performed by specific contractors. For each 
regular maintenance and rehabilitation task there is a different contractor. In case tasks have 
to be performed just once, discrete contracts are used. In case tasks have to be performed 
several times, but maybe on demand, framework contracts with different, usually short 
durations are used. Performance specification is task related as contractors have to carry out 
specific tasks described in detail. The payment mechanism is based on unit prices. 
Estimated quantities are part of the description. Contractors are paid per units carried out. 
The offered rate per unit can be adapted only if the executed quantity differs from the 
awarded quantity in a noteworthy amount. 

For awarded contracts tasks to be carried out, expected quality and estimated quantity are 
described in detail. Tender evaluation is based on lowest price. During the execution of work 
the performance monitoring on-site is direct and frequent. To prepare task description, run a 
tendering process and manage task performance NRA staff is needed. Personnel have to 
have deep insight in technical issues, but can work with standardised contracts as well as 
standardised tendering documents. 
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3.3 Strategy C: Buy integrated maintenance tasks 

Strategy C is based on the group of diversified procurement practice. In strategy C packages 
for operational tasks and/or assets are formed. The difference of strategy C compared to 
strategy B is that contracts are in place for integration of different regular maintenance tasks 
and/or assets and single contracts for the rehabilitation of assets. Usually framework or 
integrated contracts with durations of some years are in place. The management tasks are 
still done by the NRA. Performance specification is based on infrastructure asset condition. 
The payment mechanism is a fixed price for the specified condition to be achieved 
respectively to be maintained during the period the contract is effective. 

Tenders often have to achieve a quality score. Tender evaluation combines quality score and 
offered price to evaluate the most cost-effective bid. Performance monitoring on-site is direct 
and frequent with inspections on a yearly basis. Monitoring and checking of road condition as 
well as planning of maintenance measures are performed by NRA staff. Task description and 
tendering processes are more complicated than in strategy B. Technical knowledge is still 
important and increasing contractual/tendering knowledge is needed. Usually different 
division with specialised personnel (technical and contractual) work together. 

3.4 Strategy D: Buy single asset management tasks 

Strategy D relates to the group of integrated procurement practice and includes the 
combination of operational and management tasks in a single contract. Regular Maintenance 
and rehabilitation tasks can be in separate contracts and/or in combined packages for single 
or multiple assets. Performance specification is service related. Beside expenses incurred 
payment mechanisms include incentives e.g. for high availability. Duration of contracts add 
up to ten years and more. 

Evaluation of tenders is based on combined scores of concept and costs. Because of the 
high importance of non-cost factors usually the most cost-effective bid is not the one with the 
lowest price. Contractors have to report on their work as well as on the achieved 
infrastructure asset condition on a regular basis. Additionally a performance monitoring is set 
up with separate contractors. The NRAs personnel are solely in charge of coordinating tasks, 
finding contractors, deciding on monitoring results and ordering maintenance measures 
respectively insisting on improvements. It is not much technical knowledge needed; 
contractual knowledge and relational competences dominate the process. 

3.5 Strategy E: Buy all 

Strategy E is the opposite of strategy A. All regular maintenance and rehabilitation tasks are 
outsourced and performed by a single contractor. Contracts are highly integrated, so that the 
contractor is also responsible for the management process of monitoring, planning and 
performing. NRAs personnel is finding contractors and (just randomly) checking the road 
quality during the contract duration. Processes are smooth like in strategy A, but it might be 
difficult to control contractors without technical insight. 

The NRAs organisation is slight. The personnel controlling contracts have to have a high 
qualification level and might be difficult to find for employment. Contract duration have to be 
a decade or more. Contracts are of low flexibility respectively the higher the incorporated 
flexibility the more complex the contracts are. Australia and United Kingdom are two 
countries that moved towards this strategy, but both countries are in process of moving back 
to integrated contracts with separate contractors. As the other extreme on the procurement 
scale, it will be excluded from further considerations as well. 
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3.6 Strategy Overview 

In Table 1 an overview of the three generic strategies B,C and D is given.    

Table 1 Strategy Table 

 

Strategy B 

 

Strategy C 

 

Strategy D 

 

 

 

Outsourced 
activities 

 

 

 

Single maintenance tasks 

(e.g. winter maintenance, pavement 
renewal) are bought from separate 

contractors 

 

 

 

Single and integrated maintenance 
tasks 

(e.g. road patching, grass mowing, 
winter maintenance) are bought from 

separate contractors 

 

 

 

Single asset management tasks 

(e.g. performance monitoring) and all 
maintenance tasks (single or integrated) 

are bought from separate contractors 

 

 

 

In-house 
activities 

 

 

 

All asset management tasks and single 
maintenance tasks 

(e.g. performance monitoring, 
performance prediction, maintenance 

planning, road patching) 

 

 

 

All asset management tasks 

(e.g. performance monitoring, 
performance prediction, maintenance 

planning) 

 

 

 

Single asset management tasks 

(e.g. maintenance planning) 
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Strategy B 

 

Strategy C 

 

Strategy D 

 

 

Contract 
design 

 

 

Discrete contracts, 
unit based framework contracts 

 

 

Framework and integrated contracts, 
usually appearance driven 

 

 

Framework contracts for the 
performance monitoring and integrated 

contracts for the maintenance tasks 

 

 

Performance 
specification 

 

 

Task-related: 

resources and activities that a 
contractor needs to allocate and carry 

out are specified 

 

 

Asset-related: 

infrastructure asset conditions (e.g. 
roughness index) the contractor needs 

to achieve are specified 

 

 

Service-related: 

value creation impacts of road assets for 
users and other stakeholders (e.g. 

availability) are specified 

 

 

Payment 
mechanism 

 

 

Unit price: 

unit items of maintenance activities are 
priced at rate per unit and the actual 

quantities of maintenance units carried 
out 

 

 

Lump-sum: 

fixed price irrespective of the actual cost 

 

 

Cost plus incentives: 

reimbursement for the costs incurred 
plus a fee for overhead and profit 

 

 

Contract 
duration 

 

 

Short-term: 

1-3 years without extension 

 

 

Medium-term: 

4-6 years with possible extension 

 

 

Long-term: 

7-10 years with possible extension 
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Strategy B 

 

Strategy C 

 

Strategy D 

 

 

 

Tender 
evaluation 

 

 

 

Price-only: 

the tender with the lowest price gets the 
contract awarded 

 

 

 

Price and quality: 

the tender with a minimum quality score 
and the lowest price gets the contract 

awarded 

 

 

 

Quality and costs: 

the tender with the highest combined 
non-cost and cost score gets the 

contract awarded 

 

 

 

Performance 
monitoring 

 

 

 

Direct and frequent: 

site inspections on a daily/weekly basis 

 

 

 

Direct but infrequent: 

asset inspections on a yearly basis 

 

 

 

Indirect but frequent: 

reporting of the contractor on a 
weekly/monthly basis 
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4 Effects of Procurement Strategies 

Following different strategies does have and must have related consequences. Such 
consequences could be new risk allocations (WP3) and/or organisational adaptions (WP4). 
Looking at the efficiency of procurement strategies in terms of procurement effort and 
maintenance costs some tendencies can be derived. 

4.1 Procurement Tasks 

For every strategy, the responsibility for each step of the management process has to be 
clearly dedicated. From strategy A to E the operational tasks for the NRA personnel are 
decreasing and the management aspect is gaining importance (Figure 1). 

 

 
Figure 1 Comparison of the different strategies 

 

Each strategy needs specific personnel (WP4), bears specific risk allocation (WP3) and 
requires an adaption of the NRA structures. Some of the interviews in the investigated 
countries gave us insight in transition processes. Especially in case the followed strategy and 
the provided resources did not match negative experiences were made (WP1). 
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4.2 Procurement Effort 

Procurement of maintenance tasks means someone has to describe the task, to organise the 
tender process and to manage the contract. Apart from strategy A every strategy will have 
some kind of procurement effort. 

Interviews in NRAs show that technical educated and focussed personnel can handle 
standard contracts and standardised tender processes. But with increasing requirements 
regarding the complexity of contracts and intensity of tendering processes specialised 
personnel with e.g. legal background is needed. Especially strategy D with a coordinating 
NRA needs mainly management personnel. Looking at the effort within the NRA – after the 
transition process to adapt a strategy has ended – it should not matter, if the needed 
personnel are focused on technical or legal issues (WP4). Strategies with complex 
requirements lead to additional personnel and collaboration of different divisions. In this case 
the procurement effort will increase and as interviews showed, seems to increase more than 
maintenance costs decreased with the related contract designs (WP1). 

4.3 Maintenance Costs 

Regarding maintenance costs there is no definite tendency related to any strategy. 
Maintenance costs seem to be dependent on allocation of quantity risks and number of 
market actors. 

In case risks are transferred to contractors the risks will be quantified and included in the 
prices. As the NRA usually does not calculate and display risk related costs, maintenance 
costs seem to increase with integrated contracts. On one hand, larger contracts reduce – 
apart from the consequences of the complex tendering process – the overall procurement 
costs but on the other hand decrease the number of bidding companies. The smaller a 
market is respectively gets, the higher the prices rise. 
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5 Conclusions 

Complex tasks of road maintenance and decreasing numbers of employees lead to an 
increasing demand of maintenance procurement. NRAs need to work together with private 
companies to enlarge their capability to meet the expectations of internal and external 
stakeholders. Maintenance procurement can follow different strategies. However, each 
strategy has to be seen in an individual set of contextual characteristics included risks and 
required competences. 

Derived from the country comparison (WP1) five procurement strategies could be identified 
and described. Considering context and consequences of these strategies, three of them 
reflect current procurement practice. Each strategy needs to be adapted, because applied 
strategy and provided capability especially qualifications of staff have to match to provide 
and manage infrastructures successfully. Between strategy (WP2) and competences (WP4) 
there is a strong relationship. For NRAs it is important to find the right strategy for the 
available resources respectively to adapt the available resources to the desired strategy. 
This process will be one of the key challenges to cope with consequences of current 
personnel development. 

 

 

 
 

 

 


