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measures in reservoir-based hydropower projects and other
land-consuming developments. However, the framework
necessarily simplifies the ecological and socio-political
complexity of real-world offsetting processes due to its
forest connectivity-centred focus.

In terms of methodology, the approach is based on
structural rather than functional connectivity. Therefore, it
does not take into account species-specific characteristics,
habitat requirements or demographic processes (Keeley
et al. 2021) and requires validation in the field. While this
generalisation increases transferability and reduces data
requirements, particularly useful in regions or contexts
where data availability is often scarce, it also limits the
capacity to fully capture ecological nuances, particularly in
areas hosting threatened or specialist species. An interesting
development from our study will be the inclusion of
species-specific data to inform modelling process and obtain
species-specific connectivity assessment (e.g. Leskova et al.
2022). Furthermore, reforestation is not always equivalent
to restoring ecosystem functioning, and particularly in
riparian habitats, ecological recovery can be slow and
uncertain due to altered hydrological regimes and dis-
turbance dynamics (Sweeney et al. 2002; Wohl et al. 2015).

The social and economic dimensions of reforestation are
equally important and strongly influence the feasibility of
offsetting. In Nepal, the involvement of community forest
institutions provides an alternative governance model that
has proven effective in combining forest restoration with
local livelihoods (Nagendra 2007). However, prioritisation
outcomes based purely on connectivity may not always
align with local needs or land-use priorities. Thus, stake-
holder engagement is crucial to ensuring the feasibility and
long-term sustainability of restoration (BBOP 2012).
Without such engagement, even ecologically optimal
restoration plans may be resisted or fail to be implemented
due to competing land uses, limited technical capacity or
political constraints.

These considerations emphasise that the use of con-
nectivity as the main criterion for reforestation prioritization
should be viewed as one component within a broader off-
setting strategy. Our results show that connectivity-based
assessments can add transparency and scientific rigor to
EIAs, complementing the mitigation hierarchy by improv-
ing the design of restoration and offsets. However, effective
biodiversity offsetting ultimately requires integrating eco-
logical models with participatory decision-making, socio-
economic feasibility analyses, and long-term monitoring to
evaluate outcomes (Bull et al. 2013). The proposed frame-
work provides a replicable and cost-effective tool for
quantifying forest habitat connectivity loss and informing
reforestation priorities, thereby advancing the integration of
connectivity into EIA practice. At the same time, its
application requires complementary studies, field validation

and wildlife monitoring of focal species to enhance
robustness and long-term effectiveness. For example, Sales
Rosa et al. (2022) demonstrated that combining con-
nectivity modelling with systematic wildlife monitoring can
substantially improve the design and evaluation of biodi-
versity offset strategies. Similar approaches could enhance
the applicability of our framework, particularly in context
where threatened species or habitats are of concern. How-
ever, in areas with threatened or protected species or sen-
sitive habitats, reforestation activities alone may not be
sufficient to offset the impacts of habitat degradation and
connectivity loss. In such cases, intervention should be
limited to exceptional circumstances, and projects must
prioritise avoidance and minimization of impacts before
exploring offset options. Overall, a precautionary and
context-specific approach is needed to ensure that ecologi-
cal integrity is not compromised by energy development,
while balancing the urgent need for clean energy with
biodiversity conservation.
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