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I. Why consider cumulative impacts?
Changes to the environment that are caused by an action in combination 
with other past, present and future actions (Hegmann et al. 1999).

Proposed action’s 
impact on wildlife +

Other past, present 
and future actions = Cumulative impacts 

on wildlife



I. Why consider cumulative impacts?

Wildlife populations can be impacted over large geographical 
areas and time scales

Quintana et al. 2022

• 8 of the 10 species with 
the highest cumulative 
road risk occur in Asia

• Planned Postal Highway 
will cause severe 
impacts on 7 apex 
predators in Nepal 



I. Why consider cumulative impacts?
• Upgraded highway system act as a trigger for induced 

development and land use change

USAID 2021



I. Why consider cumulative impacts?

• Conservation efforts require a landscape scale approach
WWF 2021



II. CIA: approaches and practice

Project-centered EIA VEC-centered CIA

Road development Climate change

Land use change 
(encroachment)

Agriculture expansion

Other linear 
infrastructure 
development

Road 
development

Habitat loss Vehicle 
collisions

Impact 1 Impact 2



II. CIA: Approaches and practice

• No regulatory 
requirement for CIA

• WWF 2016 – Impacts of 
multiple infrastructure on 
snow leopard 

• Recent studies of 
infrastructure impacts in 
TAL

NEPAL



II. CIA: Approaches and practice

• Limited guidance and case 
studies 

• Rapid infrastructure 
development in areas of 
high biodiversity value

• Transnational corridors 



II. CIA: Approaches and practice

• CIA practice more established

• Most case studies from North 
America and Europe

• Indicator-based species-
specific approaches



III. CIA for NB and NHP roads

Selection of priority VECs
Butwal Narayanghat

Pathlaiya

HetaudaChitwan 
National Park

Parsa 
National 

Park

NB Road

NHP Road



III. CIA for NB and NHP roads
Overall approach

Selection of 
priority VECs

Identify 
stressors

Wildlife Road corridors

EIAs, NHP survey, 
literature

EIAs, literature, 
reports, GIS dataConceptual 

models: 

impact 

pathways

Overall cumulative 
risk per VEC

Indicators
Mitigation and 

monitoring 

framework 



III. CIA for NB and NHP roads
Selection of priority VECs – functional groups

Wide-ranging carnivores

VEC 1: Tiger

Ungulates

VEC 2: Rhinoceros

VEC 3: Asian elephant

Small and medium-size 
mammals

VEC 4: Sloth bear

VEC 5: Small mammals

Birds

VEC 6: Vultures

VEC 7: Migratory

Prioritizing criteria
• Conservation status
• Ecological importance and/or 

representativeness
• Vulnerability to road impacts



III. CIA for NB and NHP roads

VEC 2: One-horned 
rhinoceros
(Ungulates)

Reduced population 
persistence

Road upgrade

Increased traffic Physical infrastructure: 
enlarged road platform

Increased 
noise, light

Soil disturbance 
and pollution

IP1: Increased 
mortality

IP3: Less 
habitat 

available

Habitat lossBarrier effect/
avoidance

Road mortality Decreased 
habitat quality

IP2: Habitat 
fragmentation

Land use change/ 
clearing of vegetation

Poaching

Climate 
change

Invasive 
species

Human-wildlife 
conflict

LULC



III. CIA for NB and NHP roads

Key takeaways:

• Limited data/baseline information

• Species-specific threshold indicators

• Useful exercise for high level screening/planning

• Engagement with stakeholders is key (COVID-19)
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