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Abstract

This study calculates trade-embedded carbon emissions and forward and backward global value
chain (GVC) participation data in the manufacturing sector of APEC countries using the input-output
approach. Through mediation effect testing, it analyzes the indirect impact of GVC participation on
trade-embedded carbon. The findings are as follows: (1) The forward GVC participation in APEC coun-
tries shows a general upward trend, reflecting increased reliance on the global production network.
For backward participation, Southeast Asian countries such as Vietnam and Malaysia exhibit a sig-
nificant upward trend, indicating their roles as key intermediate goods processors within the global
production chain. Overall, there are substantial differences in GVC participation across APEC coun-
tries; (2) Trade-embedded carbon emissions among APEC countries exhibit diverse trends, with
significant cross-country differences; (3) The interaction effects of GVC participation with industry
scale, structure, and technology reveal complex patterns. Under certain conditions, forward partic-
ipation has a positive impact through scale, structure, and technological effects, while backward
participation may exert a negative influence in some cases. These findings highlight the complex
effects of GVC participation on economic growth and environmental impact, underscoring the need
for a balanced approach to achieve sustainable development.
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DA AR B AL [1]. BEAh APEC AR b3 B S A il il I 2 2 R RPER G, B BRI
PR . TR AR A AU IR R AN AL, TR, RS S B ERME
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Table 2. Selected APEC member economies and manufacturing sectors for the study
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Figure 1. Forward participation in global value chains in manufacturing of APEC economies, 1995~2018
[& 1.1995~2018 £ APEC EIxRF&E £k NMEHERIRES5E
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Figure 2. Backward participation in global value chains in manufacturing of APEC economies, 1995~2018
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Figure 3. Embodied carbon in manufacturing trade of APEC member economies, 1995~2018 (Unit: Million Tons)
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