
Introduction

Linear infrastructure has been identified by
Asian elephant range countries as a significant
threat to elephant conservation. In the 2017
Jakarta Declaration, range states committed to
reducing habitat impacts from infrastructure
and incorporating elephant movement into de-
velopment planning. In response, the Asian Ele-
phant Transport Working Group (AsETWG), a
joint initiative of the IUCN World Commission
on Protected Areas (WCPA) Connectivity Con-
servation Specialist Group (CCSG) and the
IUCN Species Survival Commission (SSC)
Asian Elephant Specialist Group (AsESG), was
formed in 2018 to support Asia’s 13 elephant
range countries in integrating wildlife-friendly
considerations into linear infrastructure devel-
opment. A key output of the AsETWG was the
Handbook to Mitigate the Impacts of Roads and
Railways on Asian Elephants, published in
2024.

This handbook provides the first set of
guidelines for designing elephant-specific
crossing structures and offers strategies to re-
duce wildlife-infrastructure conflict. It offers
practical, evidence-based recommendations for
minimising harm to elephants throughout the li-
fecycle of infrastructure projects. Key compon-
ents include avoidance measures (such as al-
ternative siting or rerouting of the transport cor-
ridor) and mitigation solutions (including un-
derpasses and overpasses designed for ele-
phants).
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Following the handbook’s release, the
AsETWG has engaged partners and govern-
ments across Asia to share knowledge, build ca-
pacity, promote research, and support conserva-
tion initiatives addressing the impacts of linear
transport infrastructure on elephants. The group
briefed representatives from 13 range countries
on the handbook’s recommendations to minim-
ise the negative impacts of linear infrastructure
on Asian elephants at the 4th Annual Asian Ele-
phant Range States meeting in Siem Reap,
Cambodia in February 2025; to AsESG and
range state forest officials in Vietnam in
September 2025; and to transport experts and
government officials at the 3rd Asia Transporta-
tion Ecology Forum in Beĳing in October 2025.

Workshops form a central part of this effort,
bringing practitioners together to apply the
handbook’s recommendations in local contexts.
As part of this goal to socialise the handbook in
Asian elephant range countries, two in-person
workshops were held, one in Bhutan and the
other in Sabah, Malaysia, in early 2025. The
workshops brought together government agen-
cies, infrastructure planners, engineers, re-
searchers, and conservation partners with the
aim of advancing wildlife-friendly infrastruc-
ture planning and implementation across range
countries. The first two workshops were held
through a collaboration between the AsETWG,
the Center for Large Landscape Conservation,
WWF-Bhutan, WWF-Malaysia, and govern-
ment agencies from the two host countries. The
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workshops aimed to apply the handbook’s prin-
ciples and strengthen technical capacity among
stakeholders to support infrastructure develop-
ment that balances conservation and develop-
ment objectives.

Workshop in Bhutan

From March 25–27, 2025, Bhutan hosted its
first Wildlife-Friendly Infrastructure Training
Workshop in Thimphu. Around 50 participants
from 27 institutions attended (Fig. 1), including
highway engineers involved in major national
projects such as the Gelephu Mindfulness City,
as well as representatives from government de-
partments, NGOs, and funding agencies. The
workshop, which focused on wildlife-friendly
infrastructure at a national level, included tech-
nical sessions led by the AsETWG on the hand-
book’s content, current evidence on the impacts
of linear infrastructure on wildlife, and ex-
amples of mitigation measures and best prac-
tices.

The Bhutan Highways Connectivity Master
Plan to 2040 was presented by the Department
of Surface Transport, outlining the country’s
approach to improving transport connectivity
while maintaining ecological integrity. Discus-
sions focused on integrating wildlife-friendly
infrastructure into policy and planning frame-
works, and participants collaboratively identi-
fied national capacity needs and outlined prior-
ity actions. The workshop concluded with a ses-
sion in which participants proposed a roadmap
for short-, medium-, and long-term actions, in-

cluding capacity building and the development
of national guidelines for mitigating the impacts
of linear infrastructure on wildlife to support
Bhutan’s sustainable development objectives.

Workshop in Sabah, Malaysia

From May 6–9, 2025, the Workshop on Con-
structing Wildlife-Friendly Infrastructure was
held in the Maliau Basin Conservation Area in
Sabah, Malaysia. The event brought together 45
participants (Fig. 2) representing government
agencies, non-governmental organisations, and
an environmental consultancy agency. The
workshop, which was largely focused on redu-
cing the impacts of the Phase 3 of the Pan
Borneo Highway, provided a platform for shar-
ing cross-sectoral experiences related to sus-
tainable road infrastructure, including presenta-
tions by the Department of Wildlife and Na-
tional Parks Peninsular Malaysia (PERHIL-
ITAN) and the Public Works Department,
drawing on mitigation measures and monitoring
data from Peninsular Malaysia.

The workshop included a field visit to existing
wildlife crossing structures within the Maliau
Basin Conservation Area, as well as to high-
biodiversity sites along a single-lane road
scheduled for upgrading under Phase 3 of the
Pan Borneo Highway Project in Sabah. This
project aims to connect the towns of Tawau and
Keningau, crossing remote districts of
Kalabakan and Pensiangan, which traverse pro-
tected areas with primary forest and important
elephant movement corridors. As planning and

Figure 1. Workshop participants in Thimphu, Bhutan (Photo: WWF-Bhutan).
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budget allocation for Phase 3 had not yet taken
place, discussions focused on co-developing
preliminary recommendations for wildlife-
friendly design options for the project.

The workshop concluded with a synthesis of re-
commended mitigation measures, including ex-
tended elevated highway sections (viaducts or
flyovers) at critical locations along Phase 3 of
the Pan Borneo Highway Project. Broader re-
commendations for government action were
also identified, including early stakeholder en-
gagement, project feasibility assessments, cost–
benefit analyses, improved data sharing
between NGOs and government agencies, and
adaptation of the AsETWG handbook
guidelines to the Sabah context.

Lessons learned and next steps

The workshops focused on disseminating the
handbook and facilitating discussion on wild-
life-friendly infrastructure with key stakehold-
ers. With core objectives aligned, the workshop
agendas were adapted by local counterparts to
national contexts, structuring the flow to enable

sharing, feedback, disagreement, and consensus
building. In Bhutan, discussions emphasised the
integration of wildlife-friendly infrastructure
into higher-level policy frameworks and the
identification of national capacity needs. In Sa-
bah, discussions focused primarily on Phase 3
of the Pan Borneo Highway Project, reflecting
lessons learned from previous infrastructure
projects and highlighting the importance of ad-
dressing environmental considerations and
budgeting for biodiversity safeguards early in
the planning process.

Plans are underway to further disseminate the
handbook across Asia and to support the imple-
mentation of wildlife-friendly infrastructure in
elephant range countries. Additional workshops
are planned in other range states, and the hand-
book is being translated into several Asian lan-
guages in response to interest from government
representatives. Through these efforts, as well
as through continued technical advice on infra-
structure projects, the AsETWG will continue
to support improved planning and design of lin-
ear infrastructure to reduce impacts on Asian
elephants, other wildlife, and their habitats.

Figure 2. Workshop participants at the Maliau Basin Conservation Area in Sabah, Malaysia (Photo:
WWF-Malaysia).


