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Introduction

Transportation and infrastructure are recognised as significant drivers in the global
loss of biodiversity. Their impacts on nature are well described (Forman et al. 2003,
Davenport and Davenport 2006) and there is ample evidence for the negative effects
of traffic and transportation infrastructure on nature. Even though roads and railroads
may occupy small areas compared to e.g. forestry and agriculture, their ecological ef-
fects may reach a large portion of the landscape (Forman 2000, Benitez-Lépez et al.
2010), cause the death of millions of wild animals (Seiler and Helldin 2006), and
disturb surrounding habitats through pollution with chemicals (Stengel et al. 2006)
and noise (Barber et al. 2010) and the spread of alien species (Vila and Ibdfez 2011).

The overall impact of transport infrastructure on nature is evident, but there are
means to minimise the pressure, to adjust infrastructure facilities and, to some degree,
introduce beneficial services for wildlife (Forman et al. 2003, Tuell et al. 2003). Such
measures can and should be implemented as a standard in infrastructure development
and maintenance. However, knowledge about the functionality and efficacy of such
measures is not always satisfying. Technical innovations and new mitigation concepts

Copyright Andreas Seiler, Jan-Olof Helldin. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.


mailto:Andreas.Seiler@slu.se
http://dx.doi.org/10.3897/natureconservation.11.5458
http://dx.doi.org/10.3897/natureconservation.11.5458
http://natureconservation.pensoft.net
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

6 Andreas Seiler & Jan-Olof Helldin | Nature Conservation 11: 5-12 (2015)

need to be tested and evaluated. In addition, their functionality and effectiveness also
depends on the interplay between the transport sector and other sectors of society.
Communication, knowledge transfer, and public education are therefore just as essen-
tial as are legal frameworks, policies, technical development and environmental science.
Current international policies in the field of nature conservation, such as the Aichi
Biodiversity Targets under the UN Convention on Biological Diversity (UNEP 2010)
and the EU-wide strategy on Green Infrastructure (European Commission 2013), are
developing clearly in this direction, recognizing the transport sector and transporta-
tion facilities as important players in the endeavour towards a greener and sustainable
future. Obviously, this calls for international collaboration in research and practice,
for enhanced exchange of knowledge between disciplines, and for the development of
harmonised standards and procedures that can be referred to by international actors.
To meet these demands, communities of practice have formed in several parts of
the world (Wagner and Seiler 2015), such as the Australasian network for ecology and
transportation (ANET, www.ecoltrans.net) in the Australasian region, the Interna-
tional Conference on Ecology and Transportation (ICOET, www.icoet.net) in North
America, and the Infra Eco Network Europe (IENE, www.iene.info) in Europe.

IENE (Infra Eco Network Europe)

The Infra Eco Network Europe is a formalized network of mainly, but not exclusively,
European authorities, institutes and individual experts working with the impacts of
transport and infrastructure on nature and their mitigation (Spindler et al. 2014).
Since 1996, IENE addresses decision makers, planners and researchers as well as the
general public, and operates as an international and interdisciplinary arena to encour-
age and enable cross-boundary cooperation in research, mitigation and planning.

IENE national workshops and biannual international conferences on ecology
and transportation provide recurring interdisciplinary forums for these activities. The
conferences aim at presenting cutting-edge research, identifying urgent questions and
problems, discussing effective solutions, and outlining the paths for upcoming activi-
ties in transport and infrastructure ecology.

The IENE 2014 International Conference brought together more than 200 pro-
fessionals in the field of transportation, infrastructure and ecology, from 35 countries
worldwide. With over 130 presentations and 6 workshops, the conference addressed
the global ambition to achieve a “greener” and more ecologically sustainable trans-
port infrastructure. Greener infrastructure stands for transport facilities that are well
adapted to the ecological conditions of the surrounding landscape. The ambition for
a greener infrastructure is expressed through striving for a wiser use of marginal in-
frastructure habitats to favour biodiversity and ecosystem services, for reduced distur-
bance and pollution by traffic, and for more permeable transport corridors that are safe
for both humans and wildlife, and while acknowledging that not all impacts can be
avoided and that certain areas must be kept roadless.
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About this issue

This thematic issue of Nature Conservation compiles a selection of papers from the
IENE 2014 conference. The following papers constitute a sample of the width of top-
ics addressed in conference presentations and workshops, all aiming at providing guid-
ance for management and conservation (see Seiler 2014 for all conference abstracts).

Many contributions to the conference dealt with the immediate conflict between
traffic and wildlife. The presentations covered topics such as traffic safety and econom-
ic perspectives, wildlife management and conservation concerns, as well as challenges
for effective reporting, registration and mitigation. In the focus of this work were often
ungulates, as they combine wildlife management, safety, and economic issues (see also
Bissonette and Rosa 2012). For example, Niemi et al. (2015), studied road mortality
in ungulates based on collision and snow tracking data collected by Finnish hunters.
They conclude that road mortality is very different among the species concerned and
indeed rather high (6.5% of the wintering population of the most frequently killed
deer species). Although road mortality unlikely creates a risk for viability of these un-
gulate populations, it may still require adaptation in wildlife management practices
and hunting quotas to maintain abundant and stable populations.

A critical issue in wildlife accident statistics is the sometimes rather poor quality of
data obtained from hunters, insurance companies or police. New technical develop-
ment, however, allows for the involvement of first-hand reports from drivers (see also
Olson et al. 2014). A growing number of countries is establishing reporting systems for
citizen observations of road killed animals. Examples are presented from Belgium by
Vercayie and Herremans (2015), and from California and Maine, USA, by Shilling and
Waetjen (2015). Citizen science can be supported by new technologies, and provide
road kill data with better extent in time and space than regular (often short-termed)
scientific study, and with different extent and taxonomic accuracy (especially in smaller
animals) than data collected by road maintenance or other officials. Citizen-reported
data is useful both to prioritize sites for mitigation action and to raise public awareness
on accident risks and conservation concerns. However, as citizen-reported data has a
different focus and produces a different picture on traffic mortality in wildlife than of-
ficial reports, it should be used as a complement to rather than as a replacement.

Another promising technical development are automated animal detection sys-
tems that intend to warn vehicle drivers when animals approach the road (see also
Huijser et al. 2003). Grace et al. (2015) present tests from a driving simulator that
indicated that the collision risk with large animals can be reduced significantly by such
systems, especially if the alerts are picture-based rather than word-based. In fact, ani-
mal detection systems may be a cost-effective way to improve traffic safety for humans
and wildlife, without creating the strong barrier effect on wildlife typically imposed by
traditional exclusion fences.

Physical crossing structures may however be needed at certain location, to sepa-
rate wildlife from traffic in a permanent manner and allow for safe passages for both
animals and humans (see Beckmann et al. 2010). Such crossing structures vary in type
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and size, depending on the target species (Iuell et al. 2003). For arboreal animals, that
often experience a strong barrier in wide and busy roads, treetop bridges have proven
effective. Here, Yokoshi and Bencini (2015) tell a success story of a rope-bridge that
crosses a major road in Australia, effectively connecting small but important habitat
patches for critically endangered possums.

As technical solutions to overcome the negative impacts of transport infrastructure
and to maintain ecological connectivity typically have a rather local effect, it is impor-
tant to plan them in a concerted action and in context of the surrounding landscape.
Several countries have therefore developed comprehensive defragmentation plans (e.g.,
Voelk et al. 2001, Trocmé 2005, Bekker et al. 2011, BMU 2012). Also Favilli et al.
(2015) highlight the importance of mitigation planning at a larger geographic and mul-
tidisciplinary scale. They describe how the most important barriers for large wildlife in
the Carpathian mountain range were identified in trans-boundary cooperation. They
further demonstrate the necessity of a broader, multiple-actors approach, as barriers for
large wildlife involves also other factors than transport infrastructures alone.

Similarily, Persson et al. (2015) address the importance of a proper planning
system with a broader scope for successful environmental conservation. In Sweden,
compensation of negative environmental impacts of roads and railroads are rarely con-
ducted despite both national and EU legislation calling for such action. The authors
suggest stricter policies and better incentives for voluntary compensation to overcome
this shortcoming.

The two final contributions to this thematic issue from the IENE 2014 confer-
ence take a contrary perspective to the previous by focusing on the positive potentials
for nature conservation that are provided by habitats in infrastructure corridors. If
managed appropriately, such habitats can sustain a variety of plant and animal life,
including several endangered species, that may otherwise not be able to survive in the
surrounding landscape (Vermeulen 1994, Bellamy et al. 2000, Milton et al. 2015).
Spooner (2015) reviews the importance of roadsides for biodiversity and for produc-
ing ecosystem services in anthropogenic landscapes, using minor road networks in
rural Australia as an example. While roadside management has its challenges, such
as the risks of spreading of invasive species and creating ecological traps, and also is
constrained by transport needs and safety concern, roadsides can be vital in providing
connectivity and functioning ecosystems. Helldin et al. (2015) give examples of the
importance of road and railroad verges as habitat refuges for rare or declining species
in Scandinavia. They suggest that road and railroad managers adopt species for which
they take a certain conservation responsibility, and use the occurrence of such respon-
sibility species to set priorities for adapted verge management.

As the contributions to this thematic issue as well as other conference contributions
show, a “greener transport infrastructure” can be achieved by effective mitigation of ad-
verse effects and wise use of habitats managed within transportation corridors and facilities.
However, it is also evident that not all negative impacts can be mitigated or compensated
for. There will always be a residual and detrimental effect on nature. It is therefore only
logical to conclude that in certain areas, where these residual effects are not acceptable,
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construction of transport facilities should be entirely avoided. Such areas need to remain
(or become again) roadless to provide sufficient undisturbed space for nature conservation
(DeVelice and Martin 2001, Cirist et al. 2005). Even within Europe, where only small
and few roadless areas reside (Selva et al. 2011), this need is increasingly recognised. To
support this development and highlight the value of roadless areas as complements
to current biodiversity conservation in Europe, the participants at the IENE 2014
International Conference unequivocally asked for a pan-European strategy on roadless
areas (IENE 2015).

To conclude, the IENE 2014 International Conference has highlighted the eco-
logical and social benefits of roadless areas, outlined solutions for how transportation
infrastructure can be developed without compromising these benefits. The conference
and has also pointed out that the transport sector is able and willing to implement
these solutions for a greener transport infrastructure.

Acknowledgements

The IENE International Conference 2014 was held at Malmé University, Sweden in
16-19 September. The conference was funded by the Swedish Transport Administra-
tion in cooperation with the Swedish University of Agricultural Sciences, the Dan-
ish Road Directorate and Calluna AB. We are grateful to Anders Sjolund and Lars
Nilsson at the Swedish Transport Administration who were cardinal in securing the
basic funding for the conference. We acknowledge the contributions from the IENE
Steering Committee, from the conference Programme Committee, and not least, from
all participants making this conference a success. The financiers did not influence the
selection of presentations for the conference, nor the selection of papers to this issue,
nor any details in the papers presented.

References

Barber JR, Crooks KR, Fristrup KM (2010) The costs of chronic noise exposure for terrestrial
organisms. Trends in Ecology & Evolution 25: 180-189.

Beckmann JB, Clevenger AP, Huijser MP, Hilty JA (2010) Safe Passages: Highways, Wildlife,
and Habitat Connectivity. Island Press, Washington, 424 pp.

Bekker H, Stegehuis B, de Vries H (2011) Defragmentation measures for the protection of our
wildlife heritage. Rijkswaterstaat, Delft. http://www.mjpo.nl

Bellamy PE, Shore RF, Ardeshir D, Treweek JR, Sparks TH (2000) Road verges as habitat for
small mammals in Britain. Mammal Review 30(2): 131-139

Benitez-Lépez A, Alkemade R, Verweij PA (2009) The impacts of roads and other infra-
structure on mammal and bird populations: A meta-analysis. Biological Conservation

143: 1307-1316.


http://www.mjpo.nl

10 Andreas Seiler & Jan-Olof Helldin | Nature Conservation 11: 5-12 (2015)

Bissonette JA, Rosa S (2012) An evaluation of a mitigation strategy for deer-vehicle collisions.
Wildlife Biology 18: 414—423.

BMU (2012) Bundesprogramm Wiedervernetzung: Grundlagen — Aktionsfelder — Zusam-
menarbeit beschlossen vom Bundeskabinett am 29. Februar 2012. Bundesministerium fiir
Umwelt, Naturschutz und Reaktorsicherheit, BMU, Berlin.

Crist MR, Wilmer BO, Aplet GH (2005) Assessing the value of roadless areas in a conservation
reserve strategy: Biodiversity and landscape connectivity in the northern Rockies. Journal
of Applied Ecology 42: 181-191.

Davenport ], Davenport JL (2006) The Ecology of Transportation: Managing Mobility for the
Environment. Springer, Dorecht, 393 pp.

DeVelice RL, Martin JR (2001) Assessing the extent to which roadless areas complement the
conservation of biological diversity. Ecological Applications 11(4): 1008—1018.

European Commission (2013) Green Infrastructure (GI) — enhancing Europe’s natural capital.
European Commission, COM(2013) 249, Brussels. http://eur-lex.europa.cu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:52013DC0249&from=EN

Favilli E Hoffmann C, Elmi M, Ravazzoli E, Streifeneder T (2015) The BioREGIO Carpathi-
ans project: aims, methodology and results from the “Continuity and Connectivity” analy-
sis. In: Seiler A, Helldin J-O (Eds) Proceedings of IENE 2014 International Conference
on Ecology and Transportation, Malmo, Sweden. Nature Conservation 11: 95-111. doi:
10.3897/natureconservation.11.4424

Forman RTT (2000) Estimate of the area affected ecologically by the road system in the United
States. Conservation Biology 14(1): 31-35.

Forman RTT, Sperling D, Bissonette JA, Clevenger AP, Cutshall CD, Dale VH, Fahrig L,
France R, Goldman CR, Haenue K, Jones JA, Swanson FJ, Turrentine T, Winter TC
(2003) Road ecology — Science and solutions. Island Press, Washington, 504 pp.

Grace MK, Smith DJ, Noss RF (2015) Testing alternative designs for a roadside animal detec-
tion system using a driving simulator. In: Seiler A, Helldin J-O (Eds) Proceedings of IENE
2014 International Conference on Ecology and Transportation, Malmo, Sweden. Nature
Conservation 11: 61-77. doi: 10.3897/natureconservation.11.4420

Helldin J-O, Wissman ], Lennartsson T (2015) Abundance of red-listed species in infrastruc-
ture habitats — "responsibility species” as a priority-setting tool for transportation agencies’
conservation action. In: Seiler A, Helldin J-O (Eds) Proceedings of IENE 2014 Interna-
tional Conference on Ecology and Transportation, Malmé, Sweden.Nature Conservation
11: 143—-158. doi: 10.3897/natureconservation.11.4433

Huijser MP, McGowen PT (2003) Overview of animal detection and animal warning systems
in North America and Europe. In: Irwin CL, Garrett B, McDermott KC (Eds) Proceed-
ings of the International Conference on Ecology & Transportation (ICOET). Center for
Transportation and the Environment, North Carolina State University, Raleigh, 368-382.
http://www.icoet.net/downloads/03Animal VehicleCollision.pdf

IENE (2015) Protect remaining roadless areas: The IENE 2014 declaration. In: Seiler A, Hell-
din J-O (Eds) Proceedings of IENE 2014 International Conference on Ecology and Trans-
portation, Malmé, Sweden. Nature Conservation 11: 1-4. doi: 10.3897/natureconserva-
tion.11.5630


http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013DC0249&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013DC0249&from=EN
http://dx.doi.org/10.3897/natureconservation.11.4424
http://dx.doi.org/10.3897/natureconservation.11.4424
http://dx.doi.org/10.3897/natureconservation.11.4420
http://dx.doi.org/10.3897/natureconservation.11.4433
http://www.icoet.net/downloads/03AnimalVehicleCollision.pdf
http://dx.doi.org/10.3897/natureconservation.11.5630
http://dx.doi.org/10.3897/natureconservation.11.5630

Greener transport infrastructure — I[ENE 2014 International Conference 11

Tuell B, Bekker H, Cuperus R, Dufek J, Fry G, Hicks C, Hlavdc V, Keller V, Rosell C, Sangwine
T, Torslev N, Wandall B, le Maire (2003) Wildlife and Traffic: A European Handbook for
Identifying Conflicts and Designing Solutions. COST Report 341, CORDIS, Brussels.
http://www.iene.info/wp-content/uploads/COST341_Handbook.pdf

Milton SJ, Dean WR], Sielecki LE, van der Ree R (2015) The Function and Management of
Roadside Vegetation. Handbook of Road Ecology. John Wiley & Sons, 373-381. doi:
10.1002/9781118568170.ch46

Niemi M, Matala ], Melin M, Eronen V, Jirvenpii H (2015) Traffic mortality of four ungulate
species in southern Finland. In: Seiler A, Helldin J-O (Eds) Proceedings of IENE 2014
International Conference on Ecology and Transportation, Malmé, Sweden. Nature Con-
servation 11: 13-28. doi: 10.3897/natureconservation.11.4416

Olson DD, Bissonette JA, Cramer PA, Green AD, Davis ST, Jackson PJ, Coster DC (2014)
Monitoring wildlife-vehicle collisions in the information age: How smartphones can im-
prove data collection. PLoS ONE 9(6): €98613. doi: 10.1371/journal.pone.0098613.

Persson J, Larsson A, Villarroya A (2015) Compensation in Swedish infrastructure projects and
suggestions on policy improvements. In: Seiler A, Helldin J-O (Eds) Proceedings of IENE
2014 International Conference on Ecology and Transportation, Malmé, Sweden. Nature
Conservation 11: 113—127. doi: 10.3897/natureconservation.11.4367

Seiler A (2014) IENE 2014 International Conference on Ecology and Transportation, Pro-
gramme and Abstracts. Calluna AB, Malmé. http://iene2014.iene.info/wp-content/up-
loads/IENE_2014_Proceedings_updated_version.pdf

Seiler A, Helldin JO (2006) Mortality in wildlife due to transportation. In: Davenport ], Dav-
enport JL (Eds) The ecology of transportation: Managing mobility for the environment.
Springer, Dorecht, 165-189.

Selva N, Kreft S, Kati V, Schluck M, Jonsson BG, Mihok B, Okarma H, Ibisch PL (2011)
Roadless and low-traffic areas as conservation targets in Europe. Environmental
Management 48: 865-877.

Shilling FM, Waetjen DP (2015) Wildlife-vehicle collision hotspots at US highway extents:
scale and data source effects. In: Seiler A, Helldin J-O (Eds) Proceedings of IENE 2014
International Conference on Ecology and Transportation, Malmé, Sweden. Nature Con-
servation 11: 41-60. doi: 10.3897/natureconservation.11.4438

Spindler E, Sjélund A, Botecher M, Georgiadis L, Rosell C, Rosten E, Sangwine T, Seiler A,
Puky M (2014) IENE — Infra Eco Network Europe: A network for sustainable green infra-
structure compatible with transport routes and corridors. In: Marschall I, Gather M (Eds)
Proceedings of the 2™ GreenNet Conference, February 19-20, 2013. Berichte des Instituts
fiir Verkehr und Raum, Band 18, Vienna, 126—136.

Spooner PG (2015) Minor rural road networks: values, challenges, and opportunities for bio-
diversity conservation. In: Seiler A, Helldin J-O (Eds) Proceedings of IENE 2014 Interna-
tional Conference on Ecology and Transportation, Malmé, Sweden. Nature Conservation
11: 129-142. doi: 10.3897/natureconservation.11.4434

Stengel D, O’Reilly S, O’Halloran ] (2006) Contaminants and pollutants. In: Davenport J,
Davenport JL (Eds) The ecology of transportation: Managing mobility for the environ-
ment. Springer, Dorecht, 361-389.


http://www.iene.info/wp-content/uploads/COST341_Handbook.pdf
http://dx.doi.org/10.1002/9781118568170.ch46
http://dx.doi.org/10.1002/9781118568170.ch46
http://dx.doi.org/10.3897/natureconservation.11.4416
http://dx.doi.org/10.1371/journal.pone.0098613
http://dx.doi.org/10.3897/natureconservation.11.4367
http://iene2014.iene.info/wp-content/uploads/IENE_2014_Proceedings_updated_version.pdf
http://iene2014.iene.info/wp-content/uploads/IENE_2014_Proceedings_updated_version.pdf
http://dx.doi.org/10.3897/natureconservation.11.4438
http://dx.doi.org/10.3897/natureconservation.11.4434

12 Andreas Seiler & Jan-Olof Helldin | Nature Conservation 11: 5-12 (2015)

Trocmé M (2005) The Swiss defragmentation program—reconnecting wildlife corridors between
the Alps and Jura: an overview. In: Irwin C, Garrett P, McDermott K (Eds) Proceedings of
the 2005 International Conference on Ecology and Transportation (ICOET). Center for
Transportation and the Environment, North Carolina State University, Raleigh.

UNEP (2010) The Strategic Plan for Biodiversity 2011-2020 and the Aichi Biodiversity Tar-
gets. Agenda item 4.4, Conference of the parties to the Convention on Biological Diversity,
Tenth meeting, Nagoya, Japan, 18-29 October 2010. UNEP/CBD/COP/DEC/X/2 29
October 2010. https://www.cbd.int/doc/decisions/cop-10/cop-10-dec-02-en.pdf

Vercayie D, Herremans M (2015) Citizen science and smartphones take roadkill monitoring
to the next level. In: Seiler A, Helldin J-O (Eds) Proceedings of IENE 2014 International
Conference on Ecology and Transportation, Malmd, Sweden. IENE 2014. Nature Conser-
vation 11: 29-40. doi: 10.3897/natureconservation.11.4439

Vermeulen HJW (1994) Corridor function of a road verge for dispersal of stenotopic heathland
ground beetles Carabidae. Biological Conservation 69(3): 339-349.

Vila M, Ibédfiez I (2011) Plant invasions in the landscape. Landscape Ecology 26(4): 461-472.

Voelk E Glitzner I, Woess M (2001) Kostenreduktion bei Gruenbruecken durch deren ra-
tionellen Einsatz. Empfehlungen fuer bundesweite Mindeststandards auf Basis der als
Wildwechsel angenommenen Ueber- und Unterfuehrungen an Oesterreichs Autobahnen
und Schnellstrassen. Oesterreichisches Bundesministerium fuer Verkehr, Innovation und
Technologie, BMVIT (Vienna). Strassenforschung Vorhaben Nr. 3.195.

Wagner PJ, Seiler A (2015) Building a community of practice for road ecology. In: van der Ree
R, Smith D], Grilo C (Eds) Handbook of Road Ecology. John Wiley & Sons, 488—491.
doi: 10.1002/9781118568170.ch61

Yokochi K, Bencini R (2015) A remarkably quick habituation and high use of a rope bridge by
an endangered marsupial, the western ringtail possum. In: Seiler A, Helldin J-O (Eds) Pro-
ceedings of IENE 2014 International Conference on Ecology and Transportation, Malmé,
Sweden. Nature Conservation 11: 79-94. doi: 10.3897/natureconservation.11.4385


https://www.cbd.int/doc/decisions/cop-10/cop-10-dec-02-en.pdf
http://dx.doi.org/10.3897/natureconservation.11.4439
http://dx.doi.org/10.1002/9781118568170.ch61
http://dx.doi.org/10.3897/natureconservation.11.4385

	Greener transport infrastructure – IENE 2014 International Conference
	Introduction
	IENE (Infra Eco Network Europe)
	About this issue

	Acknowledgements
	References

