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Why study firm dynamics



Common Ancestry

Just as biology traces complex organisms back to common ancestors, macroeconomics
traces many models of production back to the representative firm
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Why study firm dynamics

� Much of macroeconomics starts from a representative firm

� This is useful because it keeps the aggregate problem simple:

Yt = F (Kt ; Lt)

� But it hides the fact that production is carried out by many di�erent �rms

� Firm dynamics asks what we lose when we compress all �rms into one aggregate
producer
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Why the fiction works

The representative-�rm setup works because, under strong assumptions, di�erent
ownership structures give the same aggregate allocation:

� households rent capital to �rms

� households directly own �rms

� households own �rms through stocks

The same Euler equation and aggregate resource constraint emerge

See notes: Mukoyama, \Capital Accumulation by Firms"
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https://toshimukoyama.github.io/MyWebsite/firmscapital.pdf


Where the fiction breaks

The equivalence breaks once �rms are not all the same or face di�erent constraints

� Some �rms are more productive than others

� Some �rms are young, others are mature

� Some �rms grow, others exit

� Some �rms innovate, others do not

� Some �rms can borrow, others are �nancially constrained

� Some �rms invest smoothly, others adjust rarely and in large spikes
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Beyond the representative firm

Firm dynamics moves from

Yt = F (Kt ; Lt)

to

Yt =

Z
yt(i) di

Aggregate outcomes depend on the distribution of firms, not just on aggregate capital
and labor

� Aggregate productivity depends on which �rms grow, shrink, enter, and exit

� Aggregate dynamics depend on how shocks are distributed across �rms
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Where to start



Where to start

� Firm dynamics sits at the intersection of macroeconomics, trade, IO, labor, �nance,
development, etc

� Modern �rm dynamics is built around a tight link between micro data and
quantitative theory

� empirical facts motivate the assumptions, and

� mechanisms in the model explain the moments

� Heterogeneity is the new standard
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Heterogeneous agent models
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https://pubs.aeaweb.org/doi/pdfplus/10.1257/pandp.20251117


Why firm heterogeneity matters

� Firms di�er substantially even within narrowly de�ned industries:

� sales, employment, assets

� productivity, innovation, investment

� access to credit, international markets

� These di�erences are persistent and correlated across dimensions, suggesting that
�rm heterogeneity re
ects underlying economic mechanisms
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Prototype of a quantitative project

Question ! Theory ! Computation ! Insight

1. Model specification: de�ne agents, preferences, technology, frictions, and
equilibrium

2. Numerical solution: compute agents’ decisions and equilibrium objects

3. Calibration / validation: discipline parameters using data and check model �t

4. Model analysis: run counterfactuals, policy experiments, and welfare analysis
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1. Model Specification

� Specify agents: households, �rms, government, external sector

� De�ne preferences and technologies:

u(ct ; ‘t) yt = At f (kt ; nt)

� Introduce frictions: borrowing limits, adjustment costs, �xed costs, shocks

� State the equilibrium concept: partial/general equilibrium, competitive/Nash
equilibrium, etc
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2. Numerical Solution

Once the model is speci�ed, solve agents’ optimization problems and impose equilibrium
conditions.

Static problems:

� Examples: input choices, pricing decisions.

� Typical methods: �rst-order conditions, root-�nding, constrained optimization.

Dynamic problems:

� Examples: investment, entry and exit.

� Typical methods: value function iteration, policy function iteration, Euler equation
methods.
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3. Calibration / Validation

Calibration: choose parameters so that simulated moments match empirical targets

� Target moments should correspond to the mechanisms the model is designed to
explain

Validation: compare model outcomes with data beyond the calibration targets

� Useful checks include untargeted moments and distributions
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4. Model Analysis

If the model explains well what we can observe, we can use it to study what we
cannot observe

� Conduct policy experiments and counterfactuals: taxes, subsidies, shocks, reforms

� Compare steady states or transition paths

� Study distributional e�ects across �rms, workers, sectors, or cohorts

� Evaluate welfare and aggregate implications
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Where to �nd data

� Kau�man Firm Survey: U.S.; startups; 2004{2011; panel

� Survey of Consumer Finances: U.S.; hhs/bus. owners; 1989{2022; rep. cross-section

� Compustat (commercial): U.S.; listed �rms; panel

� Orbis (commercial): several countries; private and public �rms; panel

� Annual Survey of Industries: India; manufacturing; 1975{2024; rep. cross-section

� World Bank Enterprise Surveys: 160+ countries; rep. cross-sections

� Banco de Portugal Central Balance Sheet: Portugal; �rms; 2006{2023; panel

� Banco de Espa~na Microdata on Individual Enterprises: Spain; �rms; 1995{2024; panel

� CompNet: Europe; micro-aggregated �rm distributions
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https://www.kauffman.org/resources/kauffman-firm-survey/
https://www.federalreserve.gov/econres/scfindex.htm
https://www.spglobal.com/market-intelligence/en/solutions/products/fundamental-data
https://www.moodys.com/web/en/us/capabilities/company-reference-data/orbis.html
https://microdata.gov.in/NADA/index.php/catalog/ASI
https://www.enterprisesurveys.org/en/enterprisesurveys
https://bplim.bportugal.pt/content/central-balance-sheet-cb
https://www.bde.es/wbe/en/punto-informacion/contenidos/servicios/belab/contenido/microdatos-disponibles/microdatos-empresas-individuales-cbi.html
https://www.iwh-halle.de/en/about-the-iwh/research-centres/research-data-centre/compnet-database


Technology and big data in economics
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Technology and big data in economics
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Where to �nd code
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Choosing a programming language

Do I still need to learn how to code in the age of AI?

� Yes! LLMs can be helpful assistants, but we must still be the architects and
supervisors

� To use AI intelligently, we must understand how the code works

Why Python?
� General-purpose, open-source language

� Free, widely supported, and driven by an open community

� Combines simplicity with powerful scienti�c libraries
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Python dominance

Figure: TIOBE Programming Community Index
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Python dominance

Figure: QuantEcon
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