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1. Background 2. Objective

A. Semiconductor industry Through network analysis, explore the impacts of the 2022 US export controls on the
global semiconductor trade network, across the supply chain :

Semiconductor: specialised components that allow
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electronic devices to process, store & transmit data.
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B. US Export Controls on China

In Oct 2022, the USA placed export controls targeting capted from RaboResearch (2023)
® China’s ability to access & develop advanced chips.
3. Dataset

N\, Most equipment & O_  The USA’s stance shifts: UN Comtrade trade data of 244 markets (Jan 2022-Dec 2023)
software globally d’% maintaining a slight lead « 86 trade (HS) codes grouped into 4 steps as shown above
- largest possible lead  Nodes: markets (entities), edge weights: trade value in USD

Extensive implications:

contains US tech

4. Methodology, Results & Insights
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Why: to understand fundamental network Why: to observe changes in communities after Why: to understand why & how the network changes in
characteristics & trends the export controls response to trade controls & other factors
How: Node & network level metrics How: Louvain Method How: Stochastic Actor-Oriented Models (SAOMs)
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Why: to establish causal inference of export controls on China & the USA Why: to assess the network’s resilience in case of larger scale controls

How: Synthetic Control Methods (SCM) How: Targeted & random robustness attack

Authority Score Network Efficiency under Targeted Attack Network Efficiency under Random Attack
Step 1 Step 2 Step 3 Step 4 All Steps Combined Step 1 Wafer production
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Step 3 Use of semiconductor in intermediate electronics
Step 4 Production of Final Electronics
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After trade controls

1) Trade declines across steps, top importers, exporters & corridors Q 4) Nevertheless, overall network is resilient

2) Localisation of semiconductor network * Stable modularity 2 communities are mostly stable.

* Network becomes less globally efficient & connected. Q * Despite fluctuations, overall impact on China & the USA’s
* Clustering coefficient rises = intra-Asian trade more intensive. importance is low & short-lived.

3) Trade controls negatively impact tie formation 5) However, larger scale controls pose risk to network

* Target entity less attractive as a trading partner, but the initiator G  The network, especially the upstream steps, is vulnerable to G
does not become less attractive. decline in efficiency.
* Both the initiator & target tend to form fewer outgoing ties. O

5. Recommendations

Diversify the global supply chain Form government & private
to safeguard network robustness sector partnership to establish

in case of geopolitical risk R&D leadership, focusing on

e.g. SEA for assembly, testing & technological “chokepoints”
packaging e.g. advanced chip equipment

Sustain investment in local
companies, infrastructure &
workforce to maintain
competitiveness

Maintain trade relationships to
enhance the semiconductor
network’s efficiency & resilience,
especially for upstream steps
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