
A Methodology for 

Network-wide Road Assessment

Anastasios Dragomanovits 
Transportation Engineer, Research Associate

Together with:
Katerina Deliali, George Yannis 



Anastasios Dragomanovits, A Methodology for Network-wide Road Assessment

The NetSafety Project

 Study on a Methodology for Network-wide Road 

Safety Assessment

 Partners

 National Technical University of Athens (NTUA), 

Greece

 University of Zagreb Faculty of Transport and 

Traffic Sciences (FPZ), Croatia

 FRED Engineering s.r.l. (FRED), Italy 

 Duration

36 months (September 2020 – September 2023)

 For the European Commission - Directorate 

General for Mobility and Transport
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Background

 EU Directive 2019/1936/EC revised the procedures 

of EU DIR 2008/96 on Road Infrastructure Safety 

Management (RISM) and extended the scope.

 The revised directive introduces the procedure of 

the Network-wide Road Safety Assessment, based 

on:

 primarily, a visual examination, either on site or 

by electronic means, of the design 

characteristics of the road (in-built safety); and

 an analysis of sections of the road network 

which have been in operation for more than 

three years and upon which many serious 

crashes in proportion to the traffic flow have 

occurred.
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Development of a common EU methodology for network-

wide road safety assessment & safety rating system for the 

classification of the existing road network in categories, 

with the following specific objectives:

Combine proactive, “in-built” safety assessment and 

reactive, crash analysis methods.

Identify appropriate proactive parameters and 

scientifically sound relationships for assessing  network-

level safety.

Achieve a balance between accuracy and level of detail, 

without being overly data-intensive and costly to use.

Consider the needs of Member States (e.g., data 

availability, design standards) and achieve consensus. 

Study Concept & Objectives
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 Using a set of road characteristics each one corresponding 

to a parameter, a road section is assessed. A perfectly safe 

road section is rated with 100 points (max). Reductions are 

applied for each identified unsafe condition. 

 A CMF value lower than 1, or “Reduction Factor” (RF), is 

estimated per parameter to represent identified unsafe 

conditions. For safe conditions RF=1. 

 The score for the road section i is estimated based on the 

formula: 𝑆𝑐𝑜𝑟𝑒𝑖 = 100 × 𝑅𝐹1𝑖 × 𝑅𝐹2𝑖 ×⋯× 𝑅𝐹𝑛𝑖

 Sections are classified as: 

 High Risk (class 3)

 Intermediate Risk (class 2)

 Low Risk (class 1)

NWA-Proactive Methodology
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1. Network segmentation

2. Safety performance metrics 

calculation

3. Definition of thresholds

4. Road Safety Ranking

 Network segmentation

 Homogenous sections or junctions 

 Calculate safety performance metrics for each section

 Crash Rate (if traffic volume data are available)

 Crash Density

 Definition of thresholds 

 Comparison group: safety performance of roads with similar 

characteristics (Reference Population)

 Classify the section/junction

 High Risk section (class 3)

 Unsure section (class 2)

 Low Risk section (class 1)

NWA-Reactive Methodology
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 A 5-class ranking system is used to combine the results of the proactive (3 classes) and reactive (2 

classes + unsure + no data)  methodologies. 

Very High Priority
(class 5)

High Priority
(class 4)

Intermediate Priority
(class 3)

Low Priority
(class 2)

Very Low Priority
(class 1)

 The NWA-reactive (when data is 

available and it can be completed) is 

prioritized over the NWA-proactive: 
LowRisk
(class r1)

Unsure
(class r2)

No Data
High Risk
(class r3)

High Risk
(class p3)

Intermediate Risk
(class p2)

Low Risk
(class p1)

REACTIVE ASSESSMENT RESULTS

Low Priority
(class 2)

Very Low Priority
(class 1)

Very High Priority
(class 5)

Intermediate Priority
(class 3)

Very Low Priority
(class 1)

Intermediate Priority
(class 3)

Low Priority
(class 2)

Low Priority
(class 2)

PROACTIVE ASSESSMENT RESULTS

Very High Priority
(class 5)

High Priority
(class 4)

High Priority
(class 4)

Very High Priority
(class 5)

NWA-Integrated Framework
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Start of Process: Identify Road Axis for 

Type of Road?

Primary divided road

Motorway

Data Collection
Phase 1: Overview
1. Typical cross section

(macroscopic)
2. Terrain type
3. Hor. alignment
4. Junctions
(5. AADT)

Segmentation
• per direction of travel
• change segment in junctions
•  change segment as per change in:

- no. of lanes
- terrain type
- speed limit

Data Collection
Phase 1: Overview
1. Typical cross section

(macroscopic)
2. Terrain type
3. Hor. alignment
4. Interchanges

Segmentation
• per direction of travel
•  change segment as per change in:

- no. of lanes
- terrain type
- speed limit

•  change segment in junctions
•  max length:

Data Collection
Phase 2: Detailed data & coding
list of all parameters in the estimator tool

Run score estimator tool for 
each motorway segment, with
parameters:
1. Lane width *
2. Roadside
3. Curvature *
4. Interchange spacing *
5. VRUs
6. Τraffic οperation center or other 

mechanism

* Different RF for urban motorways

Proactive Score for 
Each Segment

Low Risk
(class p1)

Intermediate Risk
(class p2)

High Risk
(class p3)

Data Collection
Phase 2: Detailed data & coding
list of all parameters in the estimator tool

Run score estimator tool for 

each primary road segment, 
with parameters:
1. Lane width
2. Roadside
3. Curvature
4. Density of property access 
points
5. Junctions
6. VRUs
7. Shoulder type and width
8. Passing lanes
9. Quality of signs & markings

Proactive Score for 
Each Segment

High Risk
(class p3)

Intermediate Risk
(class p2)

Low Risk
(class p1)
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NWA REACTIVE

Type of Road?
Motorway

Primary divided road

Primary undivided road

Data Collection
1. Interchanges
2. Hor. alignment
3. No. of lanes

Data Collection
1. Interchanges / junctions
2. Hor. alignment
3. No. of lanes
4. AADT

Data Collection
1. Junctions
2. Hor. alignment
3. No. of lanes
4. AADT

Segmentation
Homogenous road section
• per direction of travel
•  change segm. in interchange locations 
•  change segment as per change in:

- no. of lanes
- geometric characteristics

•  max length:
rural   15 km
urban  7 km

Junction (exact size/predefined size)
•  all interchanges

Segmentation
Homogenous road section
• per direction of travel
•  change segm. in junction locations 
•  change segment as per change in:

- no. of lanes
- geometric characteristics
- AADT

•  max length:
with interchanges  15 km

with at-grade intersections  7 km
Junction (exact size/predefined size)
•  all interchanges 
•  at-grade intersections:

Segmentation
Homogenous road section
• both directions of travel
•  change segm. in junction locations 
•  change segment as per change in:

- no. of lanes
- geometric characteristics
- AADT

•  max length: 7 km

Junction (exact size/predefined size)
•  all interchanges 
•  at-grade intersections:

Run the safety performance metrics 
and thresholds estimator tool for each 

road element

Definition of reference populations of 
road sections (and junctions)

Definition of reference populations of 
road sections (and junctions)

Definition of reference populations of 
road sections (and junctions)

- Upper and lower Accident 
Rate thresholds for each road 

element
- Accident Rate for the 

reference population (RF)
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Low Risk
(class r1)

High Risk
(class r3)

Unsure
(class r2)

END OF NWA PROCESSEND OF NWA PROCESS

AADT > 
AADT 15%

AADT > 
AADT 15%

No No

Yes Yes

Data Collection
Phase 1: Overview
1. Typical cross section

(macroscopic)
2. Terrain type
3. Hor. alignment
4. Junctions
(5. AADT)

Segmentation
• both directions of travel
• change segment in junctions
•  change segment as per change in:

- no. of lanes
- terrain type
- speed limit

Data Collection
Phase 2: Detailed data & coding
list of all parameters in the estimator tool

Run score estimator tool for 

each primary road segment, 
with parameters:
1. Lane width
2. Roadside
3. Curvature
4. Density of property access 
points
5. Junctions
6. VRUs
7. Shoulder type and width
8. Passing lanes
9. Quality of signs & markings

Proactive Score for 
Each Segment

High Risk
(class p3)

Intermediate Risk
(class p2)

Low Risk
(class p1)

Sc
or

e
≥ 

80
%

Sc
or

e
< 

50
%

AADT > 
AADT 15%

No

Yes

Primary undivided road

Crash Data

≥3 years available?

Yes

Νο
End of NWA Reactive - Proceed only with NWA Proactive

INTEGRATION

Low Risk
(class r1)

Unsure
(class r2)

No Data
High Risk
(class r3)

High Risk
(class p3)

Intermediate Risk
(class p2)

Low Risk
(class p1)

REACTIVE ASSESSMENT RESULTS

Low Priority
(class 2)

Very Low Priority
(class 1)

Very High Priority
(class 5)

Intermediate Priority
(class 3)

Very Low Priority
(class 1)

Intermediate Priority
(class 3)

Low Priority
(class 2)

Low Priority
(class 2)

PROACTIVE ASSESSMENT RESULTS

Funds available?
Perform

Road Safety 
Inspection 

(RSI)

Deficiencies Maintenance 
Perform

Maintenance

Very Low Priority
(class 1)

Low Priority
(class 2)

Intermediate Priority
(class 3)

High Priority
(class 4)

Very High Priority
(class 5)

Yes

(priorities as per class of 
integrated NWA assessment)

YesYes

Identify 
Countermeasures

Estimate expected 
safety gain for each 

Select 
Countermeasures

Design 
Countermeasures

Implement 
Countermeasures

No

No further action required. Assess 
again after 5 years.

No

No

Very High Priority
(class 5)

High Priority
(class 4)

High Priority
(class 4)

Very High Priority
(class 5)

- Upper and lower Accident 
Density thresholds for each 

road element
- Accident Density for the 
reference population (RF)

AADT data available

Low Risk
(class r1)

Unsure
(class r2)

High Risk
(class r3)

NoYes
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Pilot Implementation Results
 The NWA methodology was pilot implemented in 14 

EU countries, to the following road types:

 Urban motorways: 71 km 

 Rural motorways: 742 km

 Divided primary roads: 220 km

 Undivided primary roads: 269 km

 Results were reasonable and can be obtained with 

reduced effort compared to other existing 

methodologies.

 The applicability of the NWA methodology across 

Member States was verified.

 The high percentage of "unsure" crash analysis results 

(non statistically significant) highlights the value of the 

proactive part of the methodology.

Motorway - Rural

Percentage

Member 

State
Road Axis

Very High 

Priority

(Class 5)

High 

Priority

(Class 4)

Intermediate 

Priority

(Class 3)

Low 

Priority

(Class 2)

Very Low 

Priority

(Class 1)

AT-Austria A2 SüdAutobahn 4% 51% 36% 8% 1%

CY-Cyprus A1 21% 18% 18% 42% 0%

ES-Spain A11 0% 0% 76% 24% 0%

FI-Finland
RA1 - Nurmijärvi- 

Hyvinkää
5% 0% 0% 95% 0%

FR-France
APRR (Α31 & 

A311)
0% 0% 10% 14% 76%

GR-Greece Olympia Odos 15% 0% 13% 71% 0%

HR-Croatia A3 91% 0% 0% 9% 0%

IT-Italy A4 1% 0% 1% 52% 46%

IT-Italy A14 10% 10% 34% 42% 4%

LT-Lithuania A2 1% 0% 1% 98% 0%

RO-Romania Α3 0% 0% 20% 80% 0%

Total 25% 4% 13% 48% 9%

Motorway - Urban

Percentage

Member 

State
Road Axis

Very High 

Priority

(Class 5)

High 

Priority

(Class 4)

Intermediate 

Priority

(Class 3)

Low 

Priority

(Class 2)

Very Low 

Priority

(Class 1)

CY-Cyprus A1 31% 19% 38% 12% 0%

PT-Portugal A16 14% 17% 34% 34% 0%

RO-Romania Α3 0% 0% 69% 31% 0%

Total 14% 14% 42% 30% 0%

Primary Roads - Divided

Percentage

Member 

State
Road Axis

Very High 

Priority

(Class 5)

High 

Priority

(Class 4)

Intermediate 

Priority

(Class 3)

Low 

Priority

(Class 2)

Very Low 

Priority

(Class 1)

FR-France DIR Nord (RN42) 0% 0% 0% 0% 100%

GR-Greece
Stavrou - 

Lavriou
88% 7% 6% 0% 0%

IT-Italy E45 50% 4% 45% 2% 0%

PL-Poland Wilamowa-Nysa 12% 1% 51% 30% 6%

RO-Romania DN6/E70 80% 20% 0% 0% 0%

Total 49% 5% 25% 3% 17%
Primary Roads  - Undivided

Percentage

Member 

State
Road Axis

Very High 

Priority

(Class 5)

High 

Priority

(Class 4)

Intermediate 

Priority

(Class 3)

Low 

Priority

(Class 2)

Very Low 

Priority

(Class 1)

CY-Cyprus B1 0% 91% 9% 0% 0%

B9 64% 23% 14% 0% 0%

ES-Spain N630 100% 0% 0% 0% 0%

FI-Finland
RA2 - Tampere-

Vaasa
34% 66% 0% 0% 0%

RA3 - Kuusamo- 

Ruka
53% 47% 0% 0% 0%

FR-France DIR Nord (RN2) 48% 0% 52% 0% 0%

IE-Ireland N25 6% 12% 37% 40% 4%

LT-Lithuania A16 16% 0% 57% 27% 0%

PL-Poland Wilamowa-Nysa 26% 12% 37% 14% 11%

RO-Romania DN6/E70 0% 48% 28% 17% 7%

SE-Sweden E45 0% 0% 0% 100% 0%

Total 22% 21% 28% 27% 2%
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Scientific & Social Impact
 Integrated proactive and reactive safety assessment 

approach addresses limitations of commonly applied 

crash-based assessments.

 Large scale road safety assessment at network level in 

a cost-efficient way is made possible, thus allowing 

more targeted allocation of resources for detailed road 

safety inspections to high risk segments.

 Common understanding of the safety level of all major 

road networks across the EU Member States.

 Contribution towards the reduction of road fatalities 

and injuries in the European Union.



Anastasios Dragomanovits, A Methodology for Network-wide Road Assessment

Future Challenges
 Full scale implementation by Member States across the 

European Union, by the end of 2024.

 Development of additional methodologies for the 

network-wide safety assessment of:
 urban arterials & city streets, and

 minor & local rural roads.

 Enhancement of data collection and management by 

Member States road authorities. 

 Automating and standardizing data collection and 

assessment procedures, e.g., using advanced 

technological equipment.

 Consideration of automated driving and requirements of 

CAVs in future versions of the methodology.
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