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INTRODUCTION

Carbon lock-in literature explains persistent fossil extraction through path-
dependent political, infrastructural, and institutional systems. A critical yet
underexplored factor in this dynamic is sovereign external debt.

Emerging scholarship suggests a mutually reinforcing cycle in which debt
pressures encourage continued extraction, deepening fossil dependence and
constraining transition pathways. Yet this dynamic remains largely absent
from carbon lock-in theory and insufficiently theorised in climate and
development scholarship.

This research addresses this gap by examining how soverign external debt
interacts with fossil dependence in fossil fuel-producing LMICs and how this
co-evolution may constitute a distinct form of carbon lock-in. It foregrounds
a structural, Global South-centred understanding of decarbonisation
constraints, positioning debt not as a backdrop, but as a potential driver of
extractivist persistence and a barrier to equitable, supply-side climate
action.

RESEARCH QUESTIONS

How do sovereign external debt and fossil fuel dependency interact in fossil
fuel-dependent, indebted low- and middle-income countries between 2000
and 2024, and how does their interaction indicate the presence of a Debt-
Driven Carbon Lock-in?

Subquestions:

1.What does existing scholarship reveal about the relationship between
sovereign external debt and fossil fuel dependency, and how can these
insights be synthesised into key mechanisms?

2.How can the existing theory of carbon lock-in be extended to
incorporate the role of sovereign external debt?

3.How do these mechanisms co-evolve across fossil fuel-dependent and
debt-distressed countries? What implications do these mechanisms hold
for their development and transition trajectories?

METHODOLOGY

This research adopts a sequential mixed-methods design to explore how
sovereign external debt and fossil fuel dependence interact across LMICs
and how this interaction may shape conditions contributing to carbon lock-
in. First, seven semi-structured expert interviews with scholars, policy
practitioners, and civil-society actors working on climate finance, debt, and
extractive governance were conducted to refine key concepts, identify
plausible mechanisms, and inform indicator selection.

Building on these insights, a global quantitative mapping exercise was
undertaken using publicly available data from sources. Two composite
indices were constructed: a Fossil Fuel Dependency Index (FFDI) and a
Sovereign External Debt Distress Index (SEDDI), averaged for 2018-2021 to
smooth volatility and enable cross-national comparison. Indicators were
normalised and grouped into exposure tiers to generate a structural typology
of overlapping vulnerability. This design enables conceptual grounding,
systematic pattern recognition, and analytical generalisation, offering a
robust basis to identify conditions under which debt and fossil reliance may
reinforce one another, while recognising that outcomes remain shaped by
political and institutional context.

N AN
ANALYSIS

The analysis reveals a mutually reinforcing debt-extraction cycle in which
debt incentivises governments to maintain and expand fossil fuel production
to secure foreign exchange, stabilise budgets, and meet repayment
schedules. This dynamic is driven through five mechanisms: revenue
volatility that triggers procyclical borrowing; pre-source lending based on
optimistic reserve projections; persistent fiscal dependence on fossil
revenues; debt-financed fossil infrastructure that displaces investment in
renewable alternatives; and institutional and legal architectures that
structurally favour extraction over diversification.

Empirically, 31 LMICs are identified as at risk to this trap, collectively holding
one-fifth of global fossil fuel reserves and more than USD 1.3 trillion in
soverign external debt. Receive significantly higher international financial
flows for fossil expansion than for renewable energy, global capital allocation
patterns reinforce their lock-in. Debt servicing diverts public revenue away
from development and decarbonisation priorities. As global fossil demand
declines and climate impacts intensify borrowing needs, the risks of fiscal
distress, stranded assets, and deepening dependency will escalate.

CONCLUSIONS

This research demonstrates that sovereign external debt is not merely a
constraint on climate action but a structural driver of carbon lock-in in fossil-
producing LMICs. Debt shapes development trajectories by making
continued extraction a fiscal necessity, thereby entrenching carbon-intensive
pathways and undermining global equity. Countries facing simultaneous
fiscal stress and fossil dependence are effectively trapped: abandoning
extraction risks destabilisation, while continuing deepens vulnerability,
stranded-asset risk, and further debt accumulation.

1.Sovereign external debt structurally compels continued fossil-fuel
extraction in LMICs, reinforcing long-term carbon lock-in.

2.Existing decarbonisation frameworks underestimate these fiscal
constraints, making deep emissions cuts unrealistic without large-scale
debt restructuring and enhanced concessional finance.

3.International financial and legal regimes, including resource-backed
lending and investor-protection mechanisms, reproduce extractive
dependency and restrict sovereign agency.

4.A just global transition must integrate debt justice into climate
governance and place responsibility on Global North institutions that
have benefited from the debt-fossil cycle.

5.Without addressing sovereign debt as a core structural barrier, the
aspiration to leave fossil fuels underground will remain unattainable for
much of the Global South.

Thereby, this study highlights that unlocking low-carbon pathways in LMICs
requires confronting the financial structures that bind states to fossil
extraction. Future work should continue to refine the analytical tools needed
to map, measure, and ultimately mitigate debt-driven carbon lock-in.
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