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H I G H L I G H T S

• The tourism-eco sustainability nexus was examined via ecological demand & biocapacity.
• The moderating roles of institutional quality and ICT were investigated.
• Tourism consistently reduces load capacity factor, with heterogeneous effects.
• Institutional quality exhibits threshold dynamics.
• ICT's impacts reflect the energy-intensive nature of digital infrastructure.
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A B S T R A C T

Achieving ecological sustainability remains a pressing global challenge as anthropogenic activities increasingly 
strain planetary boundaries. Why does tourism (TR) expansion continue to degrade ecological carrying capacity 
in developing economies, and how can institutional quality and ICT moderate this relationship? This study ex
amines the tourism-ecological sustainability nexus in Ghana using the load capacity factor (LCF) as a compre
hensive environmental measure, employing Kernel Regularised Least Squares (KRLS) as the primary estimator 
and Quantile-on-Quantile Regression (QQR) as a robustness check on data spanning 1996-2024. The results 
reveal that TR consistently deteriorates LCF across all quantiles, with stronger ecological damage at lower 
development levels. Institutional quality exhibits threshold dynamics: initially worsening, then eventually 
improving environmental outcomes beyond critical governance thresholds. ICT demonstrates uniformly negative 
effects, reflecting the energy-intensive demands of digital infrastructure, while financial development displays 
extreme heterogeneity, transitioning from negative to potentially positive effects at higher levels of development. 
These findings underscore the urgency of integrating institutional reforms, green digital infrastructure, and 
environmentally aligned financial regulations into Ghana's sustainable tourism frameworks, with broader policy 
implications for SDG-compliant strategies across Sub-Saharan Africa.

1. Introduction

Since its inception in 1995, the Conference of the Parties (COP) 
summits have remained a crucial annual event that brings together 

concerned parties to pursue sustainable solutions to global environ
mental issues, especially amid declining biodiversity and worsening 
climate change. The forum underscores the critical need to fulfil the 
2050 net-zero emission agenda, a commitment that aligns with the aims 
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