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Abstract

This report presents a baseline framework for modeling how production networks
evolve over time in response to changing technologies and relative prices. Building on the
static input–output models of Atalay (2017) and Baqaee and Farhi (2019), we introduce
a simple dynamic extension in which input coefficients gradually adjust toward CES
cost-minimizing targets. The resulting system captures realistic inertia in supply chain
adjustment and can be calibrated to BEA data. The goal is to provide a foundation
for future quantitative work on how emerging technologies such as AI reshape sectoral
linkages, bottlenecks, and aggregate productivity.
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1 Introduction

Production networks shape how shocks and technologies propagate through the economy. Yet most
existing models treat these networks as fixed. This project explores how to represent the evolution of
input–output linkages over time, using a dynamic framework that remains tractable and empirically
grounded. The focus is methodological: defining a clean baseline structure that can later support
simulations of AI-related productivity changes.

2 Motivation and Related Work

Atalay (2017) provides a seminal benchmark for quantifying the role of sectoral shocks in static
networks. Baqaee and Farhi (2019) extend this by allowing CES substitution across inputs, while
Oberfield (2018) gives a theoretical foundation for endogenous network formation. Empirical work
by Carvalho and Voigtländer (2015) shows that production linkages adjust slowly in practice. This
motivates introducing an explicit adjustment mechanism linking short-run rigidity and long-run
substitution.

3 Model Framework

Each sector j minimizes cost given CES technology over intermediate inputs:

cX
j,t =

(∑
i

αX
ij p

1−σj

i,t

) 1
1−σj

,

1 SPAR Fall 2025

https://sparai.org


with cost shares sij,t = αjαX
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. We define a frictionless target matrix A∗
t from these shares

and update it gradually:
At+1 = (1 − Λ)At + ΛA∗

t ,

where Λ = diag(λj) controls the speed of adjustment. Small λj implies slow reallocation; λj = 1
gives instantaneous CES adjustment.

4 Calibration Approach
In this stage, parameters are selected from the literature rather than estimated. We use σj ∈ [0.5, 1.5]
as in Atalay (2017) and λj ∈ [0.1, 0.5] to reflect inertia consistent with observed BEA input–output
revisions across benchmark years. This setup provides a realistic foundation for later empirical
calibration once data integration is complete.

5 Preliminary Insights
Conceptually, the framework shows that moderate adjustment speeds can substantially alter network
dynamics. Sectors with low λj act as temporary bottlenecks when exposed to fast technological
progress, while high-elasticity sectors propagate gains more quickly. These mechanisms align with
patterns documented in robotics and automation studies (e.g., Acemoglu and Restrepo, 2020).

6 Next Steps
The immediate next steps are:

1. Replicate Atalay’s baseline results using his OpenICPSR data package (ID 114149).

2. Harmonize BEA datasets and integrate AI exposure metrics.

3. Implement and test the partial adjustment algorithm for a small sectoral subset.

4. Compare dynamic versus static propagation of productivity shocks.

These steps will move the project from conceptual to quantitative results.

7 Conclusion
This report establishes the conceptual and mathematical groundwork for modeling evolving produc-
tion networks. By combining CES substitution and gradual adjustment, it provides a transparent
path toward studying technological diffusion within realistic economic structures.
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