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1. Introduction 
 
1.1. Background  
Road traffic is an increasing cause of wildlife mortality, both in terms of the expansion of transport 
infrastructures as well as of the increasing number of circulating vehicles. In the United States the wildlife 
mortality due to collisions with vehicles has been estimated around one million vertebrates per day (Laslo, 
1987) and the data available about Europe seem to confirm an alarming situation. In fact, in Europe it has 
been estimated that between 10 and 100 million birds and mammals are killed on the roads each year. 
According to a new computational procedure developed in Sweden, for each 10.000 km travelled by a vehicle 
one bird is killed. On a road with a traffic of 300 vehicles per hour, an amphibian has a probability of 18% to 
be killed, and a micromammal of 10%. Road kills cause 1-4% of the mortality of common species, but this 
figure may reach 40% for the most sensitive species (Guccione & al., 2008). 
 
For each Italian Province it has been estimated that at least 15.000 animals are killed on the roads each year, 
however this number is purely indicative because the phenomenon is not yet accurately and systematically 
monitored. In the last years, the number of studies on the impact of the transport infrastructures on wildlife 
has increased but we are still far from the definition of an effective monitoring and management of the issue. 
So far surveys have been developed only locally and/or limited to specific groups of vertebrates. 
In Italy, some sporadic and local attempts have been taken in the past to face these problems, but these 
activities are restricted to monitoring the phenomenon and to the implementation of traditionally used 
methods, which in most cases are unsuitable or not applicable on a wider scale. In very few cases optical 
and/or acoustic scaring devices have been used, but also these have shown several weaknesses and do not 
seem to be entirely effective. Also, as has been seen from previous research, techniques for collision 
prevention should not omit to act in order to influence the driving behavior of traffic participants. 
Another major problem, which has not been faced up to now, is that the local institutions generally do not 
have internal legal and procedural strategies to manage this phenomenon: the legal backgrounds are vague, 
the responsibilities of different authorities are not clear and there are no specifically trained staff and no 
approved procedures that can be applied in case of need. What even exacerbates this problem in Italy is that 
the legal background of the problem is different from region to region and, within the regions, from province 
to province. 
This complex and unclear situation calls urgently for adequate technical solutions and for integrated 
procedures that provide the basis for adequate management of the issue. 
Therefore, the general aim of the STRADE project was to develop and disseminate, at a national scale, the 
necessary tools for the management of traffic-wildlife collisions. 
 
1.2. Objectives 
More specifically, the following objectives were aimed at: 
- the implementation and large-scale demonstration of a newly developed sophisticated system that 
simultaneously warns drivers and deters wildlife from crossing roads in critical moments, in an interactive 
way; 
- the development and large-scale demonstration of an integrated management protocol. 
The project was developed in five Provinces (Terni, Perugia, Siena, Grosseto and Pesaro Urbino) and in three 
Regions (Umbria, Tuscany and Marche). The governments of all these areas were involved as beneficiaries, 
and this structure had the following reason: the province administrations are responsible for the 
management of roads, therefore they had to be involved to provide the permits to develop the field activities 
on the roads. The Regional governments were mainly involved in the data management, in the development 
of the management protocol and in the communication and dissemination activities.  
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2. Description of the results achieved of the project  
The main achievements of the project can be summarized in the following three categories: 
1. An innovative and useful road kill prevention tool has been developed, tested initially in two sites and then 
installed in totally 17 sites in the five Provinces. The monitoring of these tools revealed very promising results. 
The effectiveness reached up 100% in the areas controlled by the devices. For each system, we can also 
produce the number of times in which wildlife was registered near the road and a car was passing in the 
following 3 minutes, in which cases the activation of the scaring device has prevented a potential collision. 
Considering the 17 prevention systems installed there is a mean of at least 10 potential crashes avoided per 
month in each location. The effectiveness of the prevention devices was also proved by the videos provided 
by camera traps and by the videos and pictures produced by the thermic camera. 
 
2. A monitoring and management protocol (Annex 11 to the Final Report) has been developed, which has 
been shared and officially adopted by the three involved Regions: Tuscany, Marche and Umbria. The 
production of this document has been made possible by the development of a participatory approach, in 
which over 50 different stakeholders have been present in 6 participatory workshops. These workshops, 
which have been organized and managed by specially hired experts, have given the possibility to gather the 
points of view and suggestions of all the involved stakeholders, in order to finally come up with a product 
that is actually shared by all the involved parties. 
This protocol is definitely a very important step because it developed and approved commonly by three 
Regional Governments, which has not happened previously regarding this topics. 
The protocol was then accompanied by more specific documents, developed by each of the Regions, which 
provides more details about the monitoring and management procedures. 
 
3. The activities to disseminate the developed tools and the lessons learned have reached a huge number 
of interested parties. In fact, the dissemination workshops have been attended by 105 different 
organizations and stakeholder groups.  
The involvement and communication towards all these persons has yielded several important replication 
effects, such as: 
- Installation of 6 devices in the frame of the «ROADKILL» Project 
- Installation of 4 devices in the Parco Nazionale delle Dolomiti Bellunesi. 
- Contacts with NGO Minuartia and the Company FaunaTek in Spain, for the installation of devices in Spain. 
- Request of technical details and of cost estimations from Netherlands, France and Sweden. 
- Request from Como Province for the installation of two devices 
 
4. As can be read in Action E5 of the general Final Report the project has developed a very big number of 
different public awareness activities, reaching huge numbers of persons with activities such as the circulation 
of the itinerant exhibition, the broadcasting of the information TV/Radio spot, extensive media activities and 
the presence at the Motor Show, where persons from at least 70 different Provinces are known to have seen 
the stand. Although a precise estimated of the reached persons is difficult to assess, it is sure that the issues 
faced by the project have been communicated to a very significant number of persons not only in the project 
areas but also at national level.  
 
The project has therefore been fully successful in developing and disseminating important tools for the 
management and prevention of road collisions with wildlife, both from the technical point of view and from 
as well as in relation to the involved policies and guidelines.  
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3. Assessment of the problem situation faced and of persisting problems in the 
project areas   
The LIFE STRADE Project has worked in three Regions (Umbria, Tuscany and Marche) and five Provinces in 
Italy (Siena, Grosseto, Terni, Perugia and Pesaro Urbino). Differently to LIFE NATURE Projects, which directly 
address specific threats in a precise area, this LIFE BIODIVERSITY Project aimed at developing management 
tools, which were tested and implemented in the up-mentioned areas, but which shall represent a tool to be 
used in the future for correctly addressing the issue of traffic collisions with wildlife. Therefore, the LIFE 
STRADE Project has provided the background to address specific problems in the project areas also beyond 
its end. 
  
The structure of the LIFE STRADE Project was based on the identification of four main types of problems 
related to traffic accidents with wildlife. All these have been addressed by the project actions, and this 
paragraph aims to describe the problems, to explain to what extent they have been reduced in the project 
areas and how they still persist in the rest of Italy and Europe.  
 
1. Lack of coordination in data collection and storage  
The data collected at the initial phase of the project demonstrated clearly that the common databases 
available to the Italian management authorities are not sufficient. These data are almost exclusively based 
on the claims made by drivers after an accident. These data are not suitable due to the following reasons: 

 Many Regional Governments do not compensate the damage caused by collisions with wildlife (e.g. 
Tuscany Regional Government). In other Regions, the procedures to receive compensation are 
lengthy and complicated. Therefore, in many cases for drivers who suffer accidents it is not worth 
claiming it to the police, and therefore many accidents are not registered. 

 The commonly made records about accidents with wildlife often do not provide accurate data about 
the single road kills, in terms of location, species, timing of the accident etc.  

 Since the available data are based only on events in which a damage to a vehicle has happened (or a 
person has been injured or killed), this means that the great majority of these data refer to accidents 
with large sized animals: Roe deer, Red deer, Wild boars etc. Contrarily all the accidents in which 
medium or small-sized animals are killed are usually not recorded.  

A further problem is represented by the fact that all the information collected by different police forces in 
the different Provinces are usually not recorded in coherent databases, not shared and not centralized at 
least at Regional level.  
As a consequence of these problems commonly the authorities are not aware of the extent of the road kill 
issue and its impact for biodiversity. For this reason, Province and Regional Administrations do not have 
sufficient information to adequately plan prevention activities.  
 
This problem has been addressed by starting a coherent monitoring effort on the sample road tracks in the 
five Provinces (Actions A3, D1), by creating a trans-regional database (Action A4) and by foreseeing 
monitoring and data storage guidelines in the monitoring and management protocol (Action C2).  
In general, the administrative fragmentation of responsibilities within local authorities can represent a 
problem for the coordination needed for an effective information flow.  
Therefore, the adoption of the monitoring protocol by the Regional governments, which states roles and 
responsibilities of different bodies, will assure the continuation of good monitoring practices after the end 
of the project.  
 
This problem has been faced in the Provinces involved in the project, because, the information about 
accidents with wildlife are now gathered in a common data base, which the Regions can use for future 
management decisions. The future quality of data collection and management must be guaranteed by the 
local authorities that now have the adequate tools for it. 
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This problem still persists in the other Regions and Provinces in Italy in which comprehensive databases are 
still lacking. 
 
2. Inadequate road kill prevention tools. 
A big number of tools to prevent road kills have been identified, tested and used more or less commonly 
throughout the world. A relatively comprehensive collection of such tools can be found in the Best Practice 
Manual (Annex 6 of the Progress Report) which was developed in Action E1. Many tools can be useful for 
specific situations (e.g. fauna underpasses, passages for amphibians etc.) but usually the tools are relatively 
specific for some groups of species, they can be used only in specific areas, under specific conditions etc., 
and some tools also have important disadvantages (e.g. fencing of motorways creates barriers; green bridges 
are costly etc.). Therefore, it cannot be said that any tool exists that can solve the road kill issues definitively 
and easily, whereas the different tools have to be adapted to the single situations.  
 
This problem has been addressed by the core actions of the project through the development, testing and 
dissemination during the LIFE STRADE project (Actions A7, C1 and E2). It must be stated that this tool does 
certainly not represent an overall solution for any road situation, e.g. it cannot be used for very long road 
segments, on highways and for small animals. It aimed to add one component to a list of possibilities to 
reduce the risk of accidents with medium-large animals in high-risk situations. Nevertheless, as is explained 
in the Final Report these devices have shown a high effectiveness, reaching up to 100% of road kill prevention 
rate. Therefore, this tool has surely contributed to significantly reduce the number of wildlife casualties on 
roads in the selected areas, thus ensuring environmental connectivity.  
 
Road kills are an increasing problem all over Italy, Europe and the rest of the world, which is being faced by 
many different types of efforts. The LIFE STRADE project has significantly contributed to this effort, because 
already now several replication cases can be registered, and we expect that in future the use of the developed 
road kill prevention tool will spread even more.  
 
3. Lack of clear procedures  
Italy has 21 different Regions, and each Regional government has an own legislation on many issues, including 
the management of damages caused by wildlife. Also, the three Regions involved in the LIFE STRADE project 
had three very different legislations, indeed Tuscany Region does not foresee any kind of compensation of 
damage caused by wildlife; Umbria used to compensate the damage with an internal fund and Marche Region 
compensated only 50% of damages for a very short list of wildlife such as Wild boar and Roe deer. But at 
present, both Umbria than Marche government don't compensate, but both invests in prevention.  
Moreover, each Region delegates its Provinces to assess the traffic accidents with wildlife, and often the 
single Provinces do not have clear regulations on how this shall occur (e.g. which Police force shall intervene, 
what data are collected, how the data are stored, how the compensation claim is processed etc.). This causes 
a very big variety of different procedures at national level, and also a high level of uncertainty and of 
ineffectiveness, both for the assessment of the amount of wildlife road kills as well as for potential 
management actions. 
 
This problem has been faced by the project in the frame of Action C2, through the development of a 
monitoring and management protocol that was shared between the three Regional governments. 
 The problem posed by lack of clear procedures for damage assessment, processing of data, procedures for 
compensation payments, obligations for management interventions etc. is very wide spread in Italy. This 
problem has been successfully targeted in the three Project Regions: Umbria, Tuscany and Marche. These 
administrations now have an effective regulation basis, which they can use to improve monitoring and 
management procedures.  
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A similar tool does not exist in the other Italian regions yet, but surely the LIFE STRADE Project has provided 
an important contribution through the dissemination workshops, in which all the developed procedures and 
tools have been explained in detail. 
 
4. Unawareness and inadequate driving behavior   
It is widely known, and it also became more obvious from the results of the opinion and knowledge 
assessment carried out during Action A6 of the project that in general there is a strong lack of awareness of 
the general public concerning the high risk of being involved in accidents with wildlife and of the potential 
consequences for human safety and for biodiversity. This translates into a generally inadequate driving 
behavior, with people generally driving at too high speed especially in high-risk areas. 
 
This problem was targeted through the public awareness activities that were carried out during the project.  
As was revealed by the polls made in the frame of action D2 showed that the general awareness about the 
issue of road accidents with wildlife has increased. Therefore, the LIFE STRADE project has surely contributed 
to raising the awareness about this issue in the target Regions. What is still persisting is the scarce awareness 
about the importance of an adequate driving behavior in order to avoid such accidents. 
 
Therefore, it seems that there still is a need, both at Italian and international level, to raise awareness of 
drivers that the risk of collisions with wildlife also depends from their own driving behavior, and that 
therefore adequate speed limitations are extremely important.  
 

4. What activities have to be continued 
In the frame of the LIFE STRADE project the objectives have been successfully achieved, and the technical 
part, namely the use of the road kill prevention tool, has also autonomously started showing replication 
effects. In fact, similar or identical devices have been installed by 2 more projects and requests for 
information have been received from 4 European countries as a result of the dissemination of the project 
actions. 
The development of the monitoring and management protocol as foreseen in Action C2, with its annexes, 
has been planned specifically in order to provide the involved authorities with the tools to guarantee a long-
term continuation of the benefits of the present project. This tool, which has been signed by the three 
involved Regions, commits the project beneficiaries to guarantee an adequate monitoring and management 
of road kills. Therefore, this document can be seen as the basis for the continuation of the whole approach 
of the LIFE STRADE Project.  
 
However, the continuation needs can be classified as follows: 

- Monitoring of roadkills 
- Implementation of geodatabases 
- Mantainance and monitoring of the prevention devices 
- Awareness campaigns 

 
4.1. Actions A4/D1: Monitoring of the road kills, their location and distribution, and further development 
of the GIS database.  
Why the continuation is necessary: 
It is necessary to continue the direct monitoring of the mortality of wildlife on roads because this is a 
phenomenon which can vary in time and space. Therefore, it is important to have constantly updated 
information about the extent and distribution of the kills. Only through the regular monitoring and use of the 
geographic database it will be possible to identify the main risk areas, which can change in time.  
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The continuation of these activities will allow the regions and provinces to have constant control on the 
situation on the ground and to judge where management interventions are most needed.  
 
With what means is the continuation guaranteed: 
The continuation of the activities will be assured with internal funds of the single beneficiaries. It will not be 
possible to extend onto the whole province territories the methods that were applied during the project, 
however the monitoring will continue through regular data storage of the registered claims and of the road 
kills that are reported by the developed app.   
The developed Monitoring and Management Protocol (Action C2) specifies when and how the monitoring 
activities have to be carried on. On this basis the provinces and regions will take over the task to monitor the 
traffic accidents with wildlife and to update the geographic database.  
 
The Monitoring and Management Protocol includes the following provisions regarding monitoring activities 
and the management of the database: 

- Continue storage of date concerning the retrieval of deal animals along the road, through regular 
monitoring activities, data received through the App and the claims of persons who have accidents 
with wildlife  

- Include this data in a geographic database  
- Update the risk maps in order to identify the most risky road tracks, where to concentrate monitoring 

and management activities  
 

Moreover, the three Regions have produced internal “Determine Dirigenziali” (Annex 12 of the Final Report), 
which go into further detail and also identify the roles and responsibilities of the involved services.  
 
Roles and responsibilities 
Umbria and Marche: 
As stated in the Determina Dirigenziale 2573/2017 and 162/2017 in Umbria and Marche Regions The 
“Osservatorio Faunistico Regionale” will continue coordinating the collection of data about road kills 
according to the signed agreements, and will store the data and produce risk maps, which will be used to 
decide on potential management interventions.   
 
Toscana: 
In the Determina Dirigenziale 4189/2017 the Regional Admninistration has decided that a working group is 
formed, which will be responsible for the monitoring of road kills. Moreover, the working group will be 
responsible for the storage and analysis of the data and the production of risk maps, which will be the basis 
for potential management activities.  
 
Moreover, the province administrations are responsible for the collection of data on the field also with the 
use of the developed App, and will have to send the registered data to the Regional offices twice per year.   
 
Financial resources:  
The explained activities will be carried out by the staff Regions and paid by the running costs of the 
administrations.  

In Umbria Region, the regional administration will transfer 15,000€ per year to each Province (Terni and 
Perugia) for the maintenance of the road kill prevention tools, and these funds will be used also for 
monitoring activities. This was already made official in an agreement with Terni Province (Annex 5 – 
Agreement Umbria -Terni) whereas the agreement with Perugia Province will soon be signed.  
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4.2. Action C1: Maintenance and monitoring of the installed road kill prevention tools 
Why the continuation is necessary: 
The road kill prevention tools that were developed during the project are quite complex from the technical 
point of view. They consist of several different components (sensors, central control panel, solar panels, 
batteries, driver alert sign, radar Doppler, acoustic scaring device, modem etc.), which request regular 
monitoring and maintenance. Actually, each device is fitted with a modem, which sends real time information 
about the functioning of the whole system, but nevertheless a regular direct field control is necessary to 
make sure that all the components function correctly. In addition, specific problems can incur and therefore 
direct reparations have to be made.  
Besides the control of the working of the devices, it is also necessary to continue monitoring their 
effectiveness, in order to understand if further adjustments must be made.  
 
With what means is the continuation guaranteed: 
Whereas during the project the devices were still owned by the contracted company (VaneService), starting 
from the last day of the project they automatically entered into ownership of the five Provinces. These are 
therefore the bodies that have to guarantee the further maintenance of the devices, and this is made as 
follows:  
Terni and Perugia Province: Umbria Region has made a “Delibera di Giunta Regionale” (DGR N. 1508 of 
12/12/2016), which is the basis of specific agreements (Annex 5) with the two province administrations for 
the maintenance of the prevention tools. These agreements foresee that the province administrations will 
make a maintenance contract for the maintenance of the prevention tools and other activities such as 
monitoring and communication   For these contracts the Umbria Regional Administrations will transfer to the 
two provinces 15,000 € per year.  
 
Grosseto, Siena and Pesaro-Urbino: During the last three months of the project the Province administrations 
have made an integration of the contract with VaneService, to provide a specific training about the technical 
monitoring and maintenance of the devices to the involved staff.  
 
Moreover, in the accompanying documentation the Provinces have made a “Determina Dirigenziale” (Annex 
6), which states that these training sessions are necessary in order to allow the administrations to guarantee 
the further maintenance of the devices. 
 
Resources:  
The explained activities will be carried out by the staff of the Provinces and Regions, and paid by the running 
costs of the administrations.  
 
The financial resources for the agreements between Umbria Region and Terni and Perugia Provinces are 
retrieved from the “new“ Regional Fund for the Prevention and Compensation of damage caused by wild 
fauna” (art. 38 bis Regional Law 14/1994). These resources are already fixed for the years 2017/2018/2019 
in three-year budget for the Umbria Region, and they are to be confirmed for 2020 and 2021. 
 
In 2017 Toscana Region has issued a call for grant proposals for local and regional authorities for projects 
regarding road safety, including one specific strand for projects to prevent accidents caused by wildlife. This 
call is a confirmation of the importance of the results achieved by the LIFE STRADE project.   
 
 
 
Further developments 
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During the initial development of the prevention devices several types of the different components have 
been tested (e.g. different types of sensors of animal presence) in order to come up with an optimal technical 
combination (Action A7). Also during the installation of the 17 devices (Action C1) several adjustments have 
then been made, in order to constantly improve the quality and effectiveness of the system. In the last year 
also a thermic camera has been tested, which had not been foreseen in the initial project proposal. Other 
improvements not initially foreseen were related to measures to further support the reduction of speed with 
the help of alternative horizontal road signs.  
The devices are now well working, but surely further improvements can be made in the future, both in the 
system itself, as well as in accompanying measures such as different types of communication panels, 
adaptation of horizontal road signs, use of fencing, use of “intelligent” traffic light etc. All these activities had 
not been planned in the initial proposal since it was not foreseeable that they could have been useful. 
However, in future initiatives it will be recommendable to further expand the range of components and 
accompanying measures.  
This will be planned in a new LIFE NATURE project proposal, which is being developed by some components 
of the project staff in cooperation with the Terni province administration, one of the project beneficiaries of 
LIFE STRADE. This project, which will be developed in new areas in Italy and abroad, will plan also necessary 
adaptations of the prevention devices in order to make them even more performing.  
 
4.3 Actions E2 and E5: Further dissemination activities  
The LIFE STRADE Project has made a big effort in terms of dissemination activities to the general public as 
well as to other interested parties. This has been done by producing and disseminating information materials, 
through media activities, by broadcasting an information spot, by presenting the project at fairs, through an 
itinerant exhibition etc. Furthermore, a big effort has been done for the dissemination of the developed 
techniques and the lessons learned to other potentially interested parties. 
A huge number of persons has been reached by all these activities. This can be considered very significant in 
terms of dissemination.  
 
In Action D2 it became evident that the awareness about the phenomenon of road kills has increased, but 
nevertheless the need for raising this awareness still exists, especially regarding its importance for 
biodiversity and also for human safety. Moreover, since we saw that only very few persons consider it 
important to modify the driving behavior (lower speed) in order to reduce the danger of accidents, it becomes 
evident that a big effort of general public awareness raising activities is still needed. 
 
With what means is the continuation guaranteed: 
The beneficiaries of the LIFE STRADE Project do not have specific budgets and assignments for raising 
awareness about wildlife road kill issues. However, the Monitoring and Management protocol, produced in 
Action C2 (Annex 11), as well as the specific intervention protocols (Annex 12), foresee that the involved 
parties take action in this sense. 
 
The following activities will be further carried out: 
- The TV spot will remain on the project website, on YouTube and on the Facebook page, and therefore will 
be further disseminated.  
- The broadcast of the spot in the cinemas in Orvieto and Viterbo will continue also after the end of the 
project. 
- The project website will remain active during the next five years.  
- The Facebook page will constantly be updated also in the future and all kind of information regarding the 
impacts of infrastructures on biodiversity will be posted. 
- The itinerant exhibitions will be further circulated by the Province Administrations, in whatever events 
and locations that are suitable.  
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- In relevant public events the staff of the Provinces and Regions will spread knowledge of App Life Strade 
and other instruments of Citizen Science in order to contribute to data collection.  
- As stated in Action E5 of the general Final Report for the organization of the stand at the Motor Show the 
number of information materials to be reprinted has been overestimated, and therefore there is now a 
leftover of information leaflets and posters. Since in the protocols of Action C2 the Regional Administrations 
have committed to continue efforts for raising public awareness on the road kill issue, they will use these 
materials for dissemination in Secondary schools, in driving schools as well as in general dissemination 
activities and events.  

Resources:  
The up mentioned activities have almost no costs and therefore can be developed by the staff of the project 
beneficiaries without specific budget. If any costs shall occur these will be covered by the ordinary budget of 
the administrations.  
 
The management staff, in cooperation with one of the beneficiaries of the LIFE STRADE Project, Terni 
Province, are developing a new LIFE NATURE Project proposal, which aims at the demonstration of the use 
of the road kill prevention tool in new areas in Italy (Abruzzo and Sardinia) and Europe (Greece and Spain), 
for supporting the conservation of some important HD species (bear, wolf, Corsican Red deer, Iberian lynx). 
This proposal foresees not only the implementation of the tool in the new areas, but also further 
dissemination activities. The staff of Terni Province Administration will have the task to disseminate the 
lessons learned to the new beneficiaries.  
 

5. Conclusions 
The LIFE STRADE Project has been very successful in the testing and installation of the road kill prevention 
devices, which have shown to be an effective tool to reduce the phenomenon of road accidents with wildlife. 
Moreover, it has made important steps towards coherent monitoring and data management, and common 
agreements between authorities.  
Moreover, the project has also been successful in providing important tools for the After-LIFE Period: 

- The adoption of a common Monitoring and Management Protocol 
- The adoption of single detailed intervention Protocols 
- The issue of legal provisions regarding the After-LIFE maintenance of the prevention devices 
- The large-scale dissemination of the developed tools to third parties 

These factors are an extremely important added value of the project since they help to guarantee both 
sustainability and replicability after the project end. 
 

 

 

 


