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Introduction

* Policy efforts to raise barriers to access to advanced technologies are
significant and expanding. Just in the US:
* Encouragements to engage in “friend-shoring”.
* High-technology industrial policy (e.g., Inflation Reduction Act, Semiconductors).

* Export barriers to technology access against (primarily) Chinese competitors, with
extraterritorial application.

* Increased scrutiny of CFIUS procedures on takeovers of technological enterprises,
potentially extended to limits on outward FDI.

 Limitations on knowledge access of foreign researchers and graduate students.

* And internationally:
* Proliferation of trade restrictions in high-tech products and services.
e China’s “Made in 2025” initiatives.
 Varying policies regarding data use and data privacy.
* Border tax adjustments to offset costs of climate policies.



Introduction

* These policies emerge for many reasons: national security, cyber security,
sanctions, commercial policy, and the backlash against hyper-globalization.

* They raise real concerns at the heart of this conference. How might such
restraints interfere with the considerable dynamic gains from trade, highlighted in
(relatively) recent literature?

* Trade-induced competition, efficient reallocation, and innovation;
* Productivity spillovers, local learning and innovation;
* Similar effects from FDI and production networks.

e Other key channels vulnerable to policy shifts:
* Impacts of R&D globalization and technology sharing;
* Gains from skilled labor migration
* Trade in data services and emerging Al inputs.

* The IMF research program is leading the way in this analysis.
* Both papers in this session are very well done and informative.



Paper 1: Carlos Goes and Eddy Bekkers

* This paper considers imported high-tech intermediates to be the primary channel of
technology diffusion, which raises labor productivity in recipient regions.

* The growth of import-induced productivity depends on sou_rce—regiondprod.uctivity_in
|dﬁashgenerat|on, varying by sector. It matters which countries you trade with and in
which sectors.

* Policy experiments:
* Maximal: world splits into 2 blocs (E [China] and W [US]) and trade is eliminated between blocs;
* Minimal: same but trade is eliminated only in electronic equipment;
* Other regions are assigned to blocs based on foreign policy similarity scores (UN voting patterns).

* Analysis with a multi-sector GE model with productivity dynamics that evolve with the
amount of access to new ideas.

* Trading within the W bloc sustains access to a greater stream of new ideas/input

compared to within the E bloc, diminishing the dynamic productivity losses of adherence
to the W group.

* But trade elimination between blocs causes reduced technology access, sectoral
misallocations, and slower productivity growth in all regions.



Paper 1: Goes and Bekkers

* The calibrated model simulations find that cumulative dynamic welfare losses of
fragmentation can be substantial, up to 12% lower real income in poor countries aligned
with China bloc. Smaller but notable income losses in US-bloc partners.

* Comments and questions (hard to answer in this modeling framework)

In the model regions have a single exogenously growing homogeneous labor endowment. There is
no distinction between skilled and unskilled labor, but skill endowments would matter for
innovation and adoption.

New ideas come from random processes combined with productivity parameters. There does not
seem to be purposeful R&D, the incentives for which could be affected by fragmentation policies.
Is this factor captured somehow?

For tractability, the number of sectors is limited to 6, including business services. This seems to be
the only sector that might incorporate platform software, data, and other digital inputs subject to
fragmentation. Can anything be learned about the effects of such policies in this framework?

The selection of bloc members based on foreign poIicY is understandable but rational regions
would understand they are consigning themselves to lower growth in the China bloc. Is this a
reasonable assignment rule?

If autarkic blocs emerged there would be IEolicy responses within blocs to try to offset the
diminished technolog%/ access, say through industrial subsidies. What might be the scope for, and
costs of, such policiesr



Paper 2: Diego Cerdeiro, Johannes Eugster, Rui
Mano, Dirk Muir, and Shanaka Peris (IMF WP)

* The idea is similar to paper 1:
e Restrict trade in high-tech goods between various bloc arrangements;

* Other regions/countries are assigned to blocs based on trade shares, but they
may or may not trade with other blocs;

* The trade bifurcation reduces productivity through misallocation within and
across sectors and limits technology diffusion.

* Access to technologies is more purposeful here: spillovers into domestic
productivity growth and innovation (patent families) depend on domestic and
foreign knowledge, which are the results of past R&D investments. Diffusion
weights are derived from bilateral predicted patent citations.

* Arich set of scenarios, with and without “preferential attachment” in trade.

* Elements are combined in a dynamic GD model, the GIMF model, which
permits macroeconomic policy responses to declining growth.



Paper 2: Diego Cerdeiro, Johannes Eugster, Rui
Mano, Dirk Muir, and Shanaka Peris (IMF WP)

* The results are qualitatively similar, with some differences:

* Notable simulated cuts in output and exports, even within hubs and partners.
In the worst case (China bloc versus OECD bloc, with no inter-bloc trade),
China suffers a loss in GDP of around 8% in the long run, simply from
decoupling high-tech sectoral trade; Korea more than 7%.

* US and EU losses in this case are much smaller because they sustain within-
bloc access to advanced technologies.

* Some smaller economies can gain output if their trade is concentrated on a
hub within the bloc (e.g., Mexico) due to trade diversion expanding their
exports.

* Losses are considerably smaller if other bloc members can trade across blocs,
which sustains some technology access.



Paper 2: Diego Cerdeiro, Johannes Eugster, Rui
Mano, Dirk Muir, and Shanaka Peris (IMF WP)

Comments and questions

Again, is hub assignment based on trade shares reasonable, given that non-hub
countries understand these access problems? Would Japan and Korea really join
the China bloc?

The choice of patent citations as weights in the diffusion process is debatable.
Patents are available to firms in all countries to read so there may be diffusion
without citations. And import weights would seem to capture the trade channel

better.

Also on patents: if blocs emerge, presumably the blocs would not recognize
patents owned in the other bloc. This could permit increased technology
diffusion via imitation.

As in the earlier paper, non-hub countries lose by less if they are permitted to
trade with the other bloc, an important policy lesson. But doesn’t that form of
trade raise indirect technology diffusion to the adversary bloc? How would
enforcement prevent such leakages?



Some broader questions from the literature

* The papers in this session address reduced innovation and diffusion from trade
disruptions, probably the first-order policy approach.

* But there are other channels that could be policy levers: FDI limits, subsidies to reshoring
and frlenql-sh_ormg,geo raphical restraints on R&D networks and knowledge sharing,
data localization and other regulations that could shift data flows into policy blocs.

* | would like to conclude with some thoughts about a final important channel that could
become stronger in a fragmented world: restrictions on skilled labor migration. Evidence
from US and EU suggests that:

* Foreign graduate students, scientists and entrepreneurs contribute disproportionately to
knowledge creation and growth.

* “Brain circulation” is a significant means of two-way technological diffusion and learning, resulting
in large positive spillovers.

 Skilled immigrants arriving in developed countries send substantial remittances, which may be
used for additional educational and productivity investments by households.

* It would be interesting to perform similar analyses of bloc-level restraints on skilled-labor
mobility. Arguably, the Iarﬁer losses in this context would be suffered by the more
technologically advanced hub, which could generate some interesting and provocative
growth dynamics.



