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Abstract

The main goal of this paper is to examine how technological shocks influence economic
growth and innovation in the renewable and non-renewable energy sectors through financial
and trade channels. To this end, the network-based global vector autoregressive (GVAR)
framework is utilized to analyze a sample of seven selected oil-rich economies and twelve
technologically advanced countries during the quarterly period from Y--- to Y-Y-. In the first

stage, we identify the leading innovative countries within the network. In the second stage,
using a GVAR approach, we estimate two distinct models: one for renewable energy and
another for non-renewable energy. Network analysis using degree centrality measures shows
that the United States is the leading country in innovation. Therefore, we focus solely on
studying the effects of the technological shock within the energy sector in the U.S. when
estimating the models. The estimation results of the first model show that the US renewable
energy technology shock hinders economic growth and knowledge spillovers in selected oil-
rich economies. The results for other technologically advanced countries show the opposite
trend. In contrast to innovative economies, the estimation from the second model indicates
that a shock to non-renewable energy technology in the US, as a leading country, stimulates
economic growth and knowledge spillovers in oil-rich nations. These results have significant
implications for the optimal utilization of existing capacity in the non-renewable energy
sector. They also emphasize the importance of developing essential infrastructure to attract
foreign investment in the renewable energy sector in oil-rich countries. Considering the
restrictions on Iran's oil export revenues and limited access to new technologies due to
economic sanctions, our findings underscore the importance of investing in renewable energy.
This investment aims to boost innovation in clean energy within the country, partially
compensating for oil revenue and energy imbalances. Our findings could have significant
implications for policymakers and researchers aiming to improve environmental quality and
foster sustainable growth in oil-producing and exporting economies.
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