
Partnerships for a bird-friendly energy 
transition



Programme & More



Side activities
• 16 Oct: 

• Tattoo table – Share your picture on SoMe using #Wingspan 2024
• Poster session – Foyer 1
• Workshop for grid operators, NGOs and authorities – Foyer 3

• 17 Oct: Field excursion
• Departure at 7:45 at Place Flagey 24
• Arrival in Brussels at 15:30
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SafeLines4Birds
Collaborative actions to safeguard

birdlife along the electricity grid

Manon Quetstroey

Renewables Grid Initiative



SafeLines4Birds - Context

• Co-financed by LIFE Programme

• 6 years, 2023 - 2028

• France, Belgium & Portugal

• 15 partners involved: DSOs, TSOs, NGOs, 

Research Institute

• 13 target species



RGI TitleObjectives

Reducing bird collision

Reducing bird electrocution

Reducing bird disturbance

Improving & sharing knowledge



Target species



GPS-Tracking of Black Storks in France

• Electrocution & collision primary causes of Black 

Stork mortality in Europe

• 38 juvenile were tagged & tracked using GPS 

technology in France and 13 in Belgium

• First results: 

• 2 carcasses in the nest following the electrocution-related 

death of a parent

• 4 carcasses found in Portugal & Spain attributed to collisions

• Play a crucial role in identifying high-risk areas for 

species



Scientific database

• On SafeLines4Birds website

• Gather all scientific studies in one place 

• Freely accessible

• Users can submit studies by fill out a 

form

➔ safelines4birds.eu/database



New brochure on Collaborative partnerships
 
• Importance of collaboration between 

academia, NGOs & grid operators

• Showcasing best practices & successful 

projects

• Source of inspiration which can help grid 

operators to overcome challenges they 

face



‘Connecting biodiversity’ workshop

• 8 & 9 November 2023 in Berlin

• 30+ NGO participants from Europe

• Outcome of discussions: 7 Principles from the 

conservation community

• Endorsed by 24 NGOs across 18 countries in 

Europe

• Potential guiding points for decision-makers 



Contact us

Manon Quetstroey
Manager – Energy & Nature
manon@renewables-grid.eu

Ingrid Marchand 
Project Coordinator

ingrid.marchand@lpo.fr

mailto:manon@renewables-grid.eu
mailto:ingrid.marchand@lpo.fr


Follow us

safelines4birds.eu
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How a successful collaboration 

can help to reduce bird mortality

Olivia Geels, Elia  |  Jean-Yves Paquet, Natagora



Who is Elia ?

– Elia is the Belgian TSO. We are part of Elia Group

– Our network counts around 6.000 km of overhead lines 

(+3.000 km of cables) and 800 substations

– The voltage levels range from 30 kV to 380 kV
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How do we collaborate with NGO’s ?

– The “Oudenaarde” case : 65 dead/injured birds in less than 2 months

– In 2012 : First risk map was published

– In 2015 : Risk map was complemented by field observations

– In 2020 : New version of the risk map by Natagora & Natuurpunt

Wingspan – October 2024 54

http://www.vogelbescherming.be/site/images/stories/persfotos/Logo_Vogelbescherming_Baseline_web.jpg

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiLl6HPi73KAhWCtBoKHai_BaoQjRwIBw&url=http://www.vogelbescherming.be/site/index.php?option%3Dcom_content%26view%3Darticle%26id%3D504:logo-zoekt-baseline%26catid%3D14:persberichten%26Itemid%3D105&psig=AFQjCNEnFAj-Z_uy19cXqb_eTChmboWyBA&ust=1453540809149945
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Placement of bird markers is Elia Group’s ambition

55

✔ Between 170.000 and 500.000 birds killed each year in Belgium 

because of collisions with OHL (=between 30 and 90 victims/km/yr)

✔ Objective both for Elia and 50 Hz to install bird markers on most 

dangerous lines

✔ Public commitment, announced to our external stakeholders in 

2021

✔ Progress followed in annual report and in discussions with investors



Who are Natagora and Natuurpunt ?

– Major NGO’s for nature conservation in Belgium

– 1000’s ornithologists in the field

– Long-term biodiversity monitoring schemes

– About 4 millions bird records every year
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In 2012, publication of a first risk map for bird collision on powerlines

How was the risk map created ? (1/2)
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– Identification of the most susceptible bird species to collision

– Production of 17 layers of high-resolution spatial information 

on the sensitive species
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In 2012, publication of a first risk map for bird collision on powerlines

How was the risk map created ? (2/2)

The 17 layers were combined

using an expert-based scoring 

system

More information: Paquet et al. (2022) Nature Conservation 47: 215–233      doi: 10.3897/natureconservation.47.73710



The resulting “landscape of collision risks” in Belgium
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Map updated in 2020

Plan to update it every 6 years
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When applied to the ELIA overhead network: the risk map

Identification of “hot spot of mortality”



Is this just theoretical ?

Carcass searches at 29 sites
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Positive correlation (p<0.009) between risk score and number of victims found



The risk map is part of Elia’s internal policy

Elia places bird markers if risk score is above a certain value

– 25 % most dangerous spans : if project on this line

– 5% most dangerous spans : on existing lines

Input from Natagora and Natuurpunt during elaboration of policy

– Choice of markers (efficiency)

– Position on the lines

Wingspan – October 2024 62



63

Wire marking really reduce bird collision on “hot spot of mortality”

Verbelen D, Bovens W, Dwyer JF, Swinnen K (2024) 

“Wire marking reduces bird collisions with a transmission powerline in 

western Belgium” 

Bird Conservation International, 34, e25, 1–10



A successful collaboration thanks to continuous exchanges

– Collaboration during the creation of Elia’s internal policy on how to place the

bird markers on overhead lines (2022)

– Partners in the SafeLines4Birds project (2023-2028)

– Training of Elia colleagues on the topic of bird markers (2024)

– New version of the risk map foreseen in 2025

But also :

– Various studies to monitor the efficiency of the bird markers

– Monthly reports from the casualties recorded in the database

– Advice on the new types of bird markers

– Continuous availability for questions on birds

... To be continued !
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Key takeaways

– A good collaboration between TSO’s and NGO’s is essential to

avoid a lot of bird casualties

– A good risk-atlas is a very useful tool to help to TSO’s, both to plan 

new power lines and to decide which existing power lines have to

be equipped first with bird-deterrent devices

– Recent datasets on the occurence of birds are essential for

sensitivity mapping & Volunteers are of key importance to collect 

such data

– If partners have a mutual trust in one another, they can work

wonders
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Olivia Geels
Environment Expert

Elia

Jean-Yves Paquet
Director – Department of Studies

Natagora

Manon Quetstroey
Manager– Energy & Nature

Renewables Grid Initiative

Dr. Rainer Raab
CEO

TB RaabPresentations
Case studies of successful multi-

stakeholder collaborations









































Thank You!

Contact Me

+43 664 452 75 63

Dr. Rainer Raab

TB Raab GmbH

rainer.raab@tbraab.at

www.tbraab.at

Quadenstraße 13, A-2232 Deutsch Wagram, Austria
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Group One Group Two

Workshop:
Connecting Biodiversity 2.0

Poster Session
& Networking Opportunity

What’s next?



Poster Presentations



Poster Presentations

The importance of high-quality data about wind energy infrastructures

for biodiversity conservation – Jacopo Cerri1

Conservation of threatened birds trough retrofitting of hazardous overhead

powerlines in Natura 2000 sites in Western Bulgaria – Mariya G. Georgieva2

Cumulative impact of wind energy on red kite population in Wallonia and

feedback on the use of two automatic bird detection systems – Arnaud Beckers
3



Poster Presentations

We make the power lines along the Danube river safe for birds – Marek Gális5

Towards a better understanding of bird collisions in windfarms using data

from ADS – Charlène Gémard
6

Mitigating Bird Electrocution: Conservation Efforts and Successes

in Andalusia, southern Spain – Jose Rafael Garrido
7

Effects of wind turbine dimensions on the collision risk of raptors:

a simulation approach based on flight height distributions – Tonio Schaub4



Poster Presentations

The value of cooperation and knowledge transfer to reduce raptor mortality

due to power lines in the Western Mediterranean – Helena Clavero-Sousa8

Predict to protect: developing trait-based vulnerability indices to wind energy 

development for birds and bats – Arnaud Vansteenkiste9

Effective collaboration method between NGOs 

and grid operators in Spain – Alfonso Godino & Catarina Machado
10



Lunch Break
& Poster Session



Coffee Break



Group One Group Two

Workshop:
Connecting Biodiversity 2.0
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Global Solutions for Global Challenges
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The Great 
Unknown -
The Impact of Energy 
Infrastructure on Vultures and 
other Wildlife in Africa

André Botha

Vultures for Africa Programme

Endangered Wildlife Trust, South Africa





Power Africa 
• US govt lead partnership

• Double electricity access by 2030 
(sSA)

• Add 30,000MW and 60M 
connections

• Established 2013

• To date:

• 107 power projects 
commissioned and operational

• 8,187 MW of cleaner and more 
reliable electricity online

• 7,665 KM of power lines



What are the impacts 
of existing and future 
energy developments  
on wildlife in Africa?



Known initiatives focused on Energy/Wildlife 
Interface – sS Africa

• Kenya

• Zimbabwe

• Zambia

• Mozambique

• Ethiopia

• Namibia

• Lesotho

• Uganda

• Botswana

• Often have limited geographical or topical focus

• National data and assessments are often lacking

• Where guidelines and policies exist, implementation and enforcement are 
sometimes a challenge



SOUTH AFRICA – The EWT-Eskom Partnership



1977: EWT 
Engaged 
Eskom on 
Birds and 
Powerlines

1994: EWT 
Wildlife and 
Energy Working 
Group started

1996: Eskom and 
EWT formalised 
partnership

1997: Awareness 
campaign 
launched to 
report wildlife 
incidents.

1999: Reactive 
mitigation 
strategy rolled 
out.

PROBLEM STATEMENT

▪ Is there an Impact? 
▪ What is the Impact?
▪ Understand the Impact
▪ Take Control
▪ Apply own efforts
▪ Understand the crisis
▪ Reach-out

R
EA

C
TI

V
E

P
R

O
 -

 A
C

TI
V

E

Measurement

Adoption
Testing

Evolution of the Partnership



Central Incident Register : Collision vs Electrocution



Mitigation Implementation
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Innovation – cost and safety



Focused Research





Nocturnal Collision Mitigation Devices
112



Bird protection measures 
at renewable energy sites

• Pre construction measures (EIA process)

• Construction phase - rehabilitation

• Observer led vs automated - In South Africa and Kenya

• Blade painting



“BIG FIVE”
COLLISION PRONE

species



Can this model be duplicated 
elsewhere in Africa?

• Better understanding of the scale and impact of energy 
infrastructure nationally.

• Utilities understand cost benefit of preventative measures 
as well as the need for retro-fitting of old infrastructure 
and are willing to contribute.

• Buy-in and support from relevant governmental and 
regional structures.

• Willing conservation partners who can provide avifaunal 
expertise, support and overview.

• Training of existing staff and providing incentives to report 
problems/challenges.

• Use/create opportunities to cooperate across borders and 
learn from other utilities/organisations/countries.



Impact of Overhead Power Lines 
on Avifauna of Important Bird 

Areas in Coastal Taluka 
(Abdasa) of Kutch District, 

Gujarat, India

Presented by

Ms. VIDHI MODI

PhD Candidate, M. K. Bhavnagar 
University

&

Senior Research Fellow, The 
Corbett Foundation
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3rd largest energy-
consuming country

89.43 GW in 2024

2.82 GW in 2014 

Addition of 
14.4 million ckm  

in 73 years

© pngwing

47.19 GW in 2024

21.04 GW in 2014 

India’s Overview







Introduction

Creek Saltpan

Coastal Grassland Wetland

• One IBA
• 34 Threatened bird species
• Three Bustard species
• Part of the Central Asian Flyway (CAF)
• ~390 migratory & resident species 



66 kV Naliya Grassland

11 kV Jakhau Saltpans



Assessing the avian mortality in 
identified critical power lines1

BFDs effectiveness in reducing avian 
collision due to overhead power lines2

Evaluate the persistence of BFDs3

RESEARCH OBJECTIVES

© Balmoral Engineering



Marking of 
power lines

11 kV 66 kV

32 sections

16 sections 
marked at 
every 5m

16 sections 
unmarked

24 sections

12 sections 
marked at 
every 5m

12 sections 
unmarked

A B C D



Bird Crossing Overs

Marked

Stratified 
Sampling

Methodology

Unmarked

Once a month
(Full day)

(Alonso et al., 1994; Ponce et al., 2010; Uddin et al., 2021)



Methodology

Bird Mortality

Carcass Searches

Line Transects

Every week
(30m belt transect)

(Alonso et al., 1994; Ponce et al., 2010; Uddin et al., 2021)

Carcass 
Disappearance

Monitored on 2, 4, 
6,…12, 14 days



Methodology

Efficacy of Bird Flight 
Diverters (BFDs)

Focal 
Sampling

BFD 
Persistence

Bird Flight 
Response to 

Marked & 
Unmarked Line

Once a month

Whole Count 
Sampling
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Carcass Searches

UnID
22%

Ciconiidae
21%

Laridae
17%

Pelecanidae
7%

Ardeidae
9%

Accipitridae
9%

Others
15%

2021
to 

2023

78%
identified up to

genus

1. Scolopacidae
2. Phoenicopteridae
3. Falconidae
4. Otididae
5. Threskiornithidae
6. Pyconotidae
7. Recurvirostridae
8. Alaudidae

25 
species



Observed Mortality

84%

16%
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Carcass Disappearance

>50% of the fresh 
carcasses 

disappeared 
within two days

n = 19

type



Probability of Bird Mortality

11 kV 
• 3 mortalities/km/ week
• 749 mortalities/ year

66 kV 
• 1 mortality/km/ week
• 176 mortalities/year







Bird Crossing Overs

n = 33,000

Alaudidae

© Tim Worfolk, Ian Lewington

Laridae

113 species



Damaged Diverters



BFDs Persistence
A B C D



Way Forward 

• Expansion of the current study

• Re-routing or undergrounding of 
critical power lines or critical 
sections

• Horizontal Alignment of conductors/ 
Aerial Bunch Cables or Bundling

• Parallel Lines / Power Line Corridor

• Improvement in quality and design of 
BFDs
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A European flyway research network for the 
effective conservation of migrant landbirds

Ivan Maggini





















https://www.cost.eu/actions/CA22117/

https://www.cost.eu/actions/CA22117/


Aims

• Coordination of research
• Flyway-level

• Multidisciplinary

• Improve analytical and technological tools

• Species Action Plans

• Capacity building
• Training in less research-active countries, peripheral countries

• Interaction with policy-makers, education, land use and other relevant stakeholders



Working Groups

1. Involving relevant stakeholders from economics, social sciences, 
and education

2. Capacity building and training to equalize the network

3. Research priorities and Species Action Plans

Join here: https://www.cost.eu/actions/CA22117/

Time frame: 12 October 2023 to 11 October 2027

Meetings twice a year (one online, one in-person meeting)

https://www.cost.eu/actions/CA22117/


Working Group 
members application

• Apply via the COST website 

• Specify WG preference (one 
or more!), scientific 
background, motivation, WG 
contribution

• Approved WG members will 
appear on the COST website



Working Group 
members application



The EUFLYNET participants

• 220 participants
• 40% females

• 51% ECR

• 35 countries
• 17 ITC

• 4 Near-neighbour

• South Africa

• WG1: 52 members

• WG2: 148 members

• WG3: 176 members





Thank you for 
your attention

and happy 
networking!!
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Mapping priority areas to reduce bird electrocution: a 
case study of the Lear's Macaw

(Anodorhynchus leari)

Ph.D Larissa Donida Biasotto 

BirdLife International - Science Officer (Birds & Energy)  

larissa.biasotto@birdlife.org October 2024



→ Bird electrocutions in Brazil:

Few occasional 
records

Due to the extensive energy 
grid and biodiversity, there are 
no environmental, technical, or 
economic reasons to have an 
optimistic scenario in Brazil!

How to deal with scarce data?



~ 2000 Brazilian avifauna283



→ Psittacids are vulnerable to electrocution, but little research has focused on studying 
electrocution considering this group;

→ Unfortunately, only occasional deaths or anecdotal cases of electrocution are being 
reported

Blue and yellow Macaw (Vinicius Santana)

Lear’s Macaw (Thiago Filadelfo)



Electrocutions in power lines: a threat to the Lear's macaw

© Thiago Filadelfo



Lear’s Macaw electrocution: local context

→ Caatinga biome and local community

• The largest tropical dry forest region in South America

• Sertão is one of the most populated semi-arid regions in the world

• About 1.7 million people live in darkness

• The energy grid is rapidly expanding

https://www.institutoaguaviva.org.br/post/dia-do-sertanejo

Da Silva et al (2017)



Lear’s Macaw electrocution: local context

→ Lear’s Macaw behaviour

• Ten roosting sites, ~ 2550 indiv. 

(CEMAVE 2024)

• Licuri palm is the key food resource

• Using pylons to perch

© Thiago Filadelfo



Lear’s Macaw electrocution: local context

→ Lear’s Macaw behaviour

• Ten roosting sites, ~ 2550 indiv. 

(CEMAVE 2024)

• Licuri palm is the key food resource

• Using pylons to perch

• Intense social behaviour



Mapping priority areas for reducing bird electrocution: a case 
study of the Lear's Macaw

© Mariana Diniz

Why does it matter?

• Guide robust sampling designs for estimating the number of fatalities

• Study the magnitude of deaths by electrocution to infer their consequences for 
population dynamics

•  Systematize the installation of the mitigation measures and the study of their 
effectiveness



Mapping priority areas for reducing bird electrocution: 
a case study of the Lear's Macaw

65 km

• Study area: 

Ecoregion RASO da Catarina

Average daily displacement: 65 km

• Spatially explicit approach to electrocution risk

Resolution = 1 km²

Work in progress...



Occurrence 
points

Licuri palm 
occurrence

Known density 
areas

Medium 
voltage grid

Model areas of highest likelihood of 
activity

1712 (CEMAVE) Distance map in 
relation to the sites

Env. suitability map
(Lima et al 2020)

Phase density

Map the highest exposure to 
electrocution risk

Identification of priority areas in 
relation to the risk of electrocution

(> 13 kV ANEEL)

Work in progress...



• 277 grid cells representing presences
• ten replicates, 80% training and 20% 

testing.
• Bias layer about occurrence records
 Ex: bias towards areas closer to roads or    

populated

ExposureAreas of potential activity

→Methods

• 243,285 pylons
• Phase number of pylons per grid cell
• Exclusion of urban areas

Work in progress...



ExposureAreas of potential activity

→Methods

• AUC = 0.86 (sd = 0.007)
• Variable contribution:
 Distance from roosting sites: 85.5%
 Prob. of occurrence of Licuri: 14.5%

Areas with higher potential activity are more likely to 
be placed close to the roosting sites and in regions 

with a higher likelihood of having Licuri palm!

Work in progress...



→ Main results

Risk of electrocution

Work in progress...



→ Main results - municipalities for first actions

Risk of electrocution

→ The modeling is independent of fatality data… but Euclides da Cunha accounts for 72% of 

known fatalities!

Work in progress...



→ Model validation – Bootstrap analysis 

→ 78 individuals electrocuted; 63 electrocution events [by Nov 2022];

→ Calculating the average of the risk cells in which the 63 events occurred;

→ Plotting 63 random points on the risk surface 99 times, each time calculating the average

Work in progress...



→ Cost-benefit analysis: tradeoff between fatalities & pylon mitigation 

→ Mitigating the top 1% of risky cells could avoid about 35% of known electrocutions and mitigate 
almost 5,668 energy pylons,

may not be enough to ensure the future population viability!

→ Mitigating the top 5% could imply avoiding about 60% of known electrocutions and correcting 
22,037 pylons,



→ Cost-benefit analysis: tradeoff between fatalities & pylon mitigation 

→ Mitigating 10% and 20% of risky cells, there may be an increase in the reduction of known 
electrocutions of up to 90%. However, the pylon mitigation reaches up to 37,412 and 63,966 
pylons, respectively;

It may not be financially and logistically feasible



→ Applied work

• Systematize the installation of mitigations and study of 
their effectiveness

Focal 
municipalities

Priority energy 
grid segments

The risky 
pylons



→ Mitigations to consider

• Installing redirection devices to avoid pylon 
usage

• Insulating energized structures with resistant 
material

• Minimum separation between cables (species 
wingspan and length)

• Installing new pylons with alternating cable 
arrangements



→ Limitations and What could be improved

• We use the best data available to date. A collaborative effort is still needed to share 
different data;

• Many other carcasses were probably never found, leading to a spatial bias in the 
distribution of electrocutions towards less remote areas;

• Other technical aspects related to pylon configuration were not accessible but are also 
relevant for determining electrocution risk;

• Movement ecology studies would help to provide more precise answers to identify areas 
where macaws interact more often with the energy grid;



→ Next steps towards a conservation agenda

• Estimating the monetary cost of mitigation for priority areas

• Study of the macaw’s behaviour in the presence of energy structures

• Development of a device to reduce electrocution specifically for psittacids

• Knowing the real magnitude of mortality is a fundamental step and would contribute to 
the population viability analysis of Lear’s Macaw in the face of this new threat
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Field excursion

• Meeting point at 7:45 at Place Flagey 24
• Departure at 8:00
• Arrival in Brussels at 15:30



Thank you 
for joining!
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