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Cumulative Tariff Cost Rate and Structure in the Global

Value Chain: A Theoretical and Empirical Study

NI Hongfu
( Institute of Economics CASS; School of Economics University of CASS)

Summary: In the current interconnected global value chain enterprises exchange intermediate goods across borders many
times. The value of their products is created by many factors in different regions. Obviously products and services face
various trade costs in the transaction process and the tariff cost has always been a core issue. The recent rise of anti—
globalization and trade protectionism and the increasing trade frictions between China and the United States have had
huge impacts on global trade and economies. The sudden outbreak of the coronavirus pandemic has also had negative
effects. What is the amplification effect of China’s tariff cost and its trends? How much does China contribute to global tariff
costs? Is it because of China’s higher import tariffs or because of the structural changes in the global production network? It
is of great practical significance to measure the cost of tariffs in the global value chain and to investigate the amplification
effect and mechanism of tariffs in the value chain.

In the global production network system trade costs are generally transmitted and absorbed in the production process
and are embodied in the product price. Is there a cost chain parallel to the value chain and does production fragmentation
hinder or promote trade? Although the nominal tariff rate is relatively low the tariff protection effect should not be ignored
given the amplification effect across the global production network system. Policy concerns and the development of theories
have prompted research on the trade costs in global value chains. Although these studies define the cumulative tariff cost
rate from different economic perspectives their final calculation formulas are similar which can be attributed to their use of
the input-output price model. However these methods are relatively scattered. This paper constructs a more unified
measurement framework from the perspective of the Leontief inverse matrix. Under the unified calculation framework
calculation formulas for the cumulative tariff cost rates in other studies are obtained by taking different special cases. In the
classical input-output analysis methods the Gauss inverse matrix ( Ghosh) and Leontief inverse mairix are similar so it is
natural to consider whether using the Gaussian inverse matrix can provide a better understanding of the cumulative tariff cost
rate. At the same time referring to the four-term decomposition method of Leontief inverse matrix in Muradov ( 2016)  this
paper provides two new decomposition methods: (1) the cumulative tariff cost rate of the domestic value chain and the
cumulative tariff cost rate of the international value chain; and (2) the direct tariff cost rate and multi-stage cumulative
tariff cost rate.

Empirical research using WIOD and tariff data reveals the following. (1) On the whole China’s cumulative tariff cost
rate direct tariff cost rate and multi-stage tariff cost rate show downward trends and the degree of the decline is greater
than that of the global cumulative tariff cost rate. Since China’s accession to the WTO it has strictly fulfilled its WTO
commitments and substantially reduced the tariff rates on imported intermediate products. (2) The amplification effect of
China’s tariff cost has shown a significant upward trend and the tariff cost for all countries ( regions) worldwide has an
amplification effect ( more than 1.5) . (3) China’s contribution to the global cumulative tariff cost rate is the largest of any
country. The complexity of the global production network structure is the decisive factor in China’s contribution to the global
cumulative tariff cost rate. (4) There is a positive relationship between the cumulative tariff cost rate and its downstream
degree in the global value chain. (5) The scenario simulation results for the CPTPP show that only if China and the United
States join the CPTPP at the same time will the cumulative tariff cost rate of CPTPP member countries and other countries
decrease significantly. It is therefore proposed that China India and other developing countries further reduce their import
tariffs and that China continue to advocate and promote trade and investment liberalization and facilitation and oppose any
form of protectionism.

Keywords: Global Value Chains; World Input-Output Table; Tariff Amplification Effect; Cumulative Tariff Cost Rate
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