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1 Introduction

Firms are not abstract, proﬁt—seekindﬂ units as often assumed in neoclassical models, but his-
torically situated, socially embedded, and organizationally adaptive entities. Firms evolve through
continuous interaction with their environment, shaped by routines, bounded rationality, and the
co-development of institutions and technologies. This comprehensive lens provides a richer under-
standing of firm behavior, accounting for the observed diversity across firms, the persistence of
structural asymmetries, and the heterogeneous conditions under which firms grow, stagnate, or exit
the market.

These firm-level dynamics unfold within markets that are themselves evolving systems. Rather
than tending toward a stable equilibrium, markets are shaped by feedback loops, path dependencies
[path dependency|, and innovation-driven competition. Entry and exit, firm growth, and shifts in
market structure are not merely responses to price signals but outcomes of learning processes,
strategic interactions, and institutional arrangements [Institutions]. As a result, market outcomes
reflect complex adaptive dynamics rather than simple allocative efficiency.

In this view, successful industrial policy is not limited to correcting market failures or achieving
short-term efficiency gains. Rather, industrial policy is a dynamic and systemic process. This
process contributes to long-term learning, structural transformation, and the strategic capacities of
economies. Effective policies must therefore be reflexive, transparent, and collaborative, evolving
alongside the systems they intend to shape.

2 The Nature of the Firm

The firm is an adaptive organization that operates within and shapes its historical and situ-
ational context. Any firm cannot be meaningfully analyzed in isolation from the environment in

'n the institutionalist/complexity economics view, profit is a means for firms to survive and grow. This contrasts
the neoclassical perspective, which views profit as a calculative maximization problem with an exact path to be
achieved and a fixed outcome.



which it is embedded. Rather than acting as autonomous units, firms are situated within evolv-
ing networks of suppliers, customers, competitors, regulators, and institutions (Granovetter||1985|).
These relationships influence and are influenced by firm behavior in a recursive feedback process
that defines much of the firm’s adaptation.

This co-evolution between firm and environment implies fundamental uncertainty and bounded
rationality. Under such conditions, firms rely on routines, which are semi-stable, experience-based
procedures, to coordinate production, respond to their environment, and pursue strategic objectives.
These routines are not optimized solutions but adaptive routines developed through trial-and-
error. Routines function analogously to genes in biological systems: they are inherited, subject to
variation, and selected based on performance in specific selection environments (Nelson & Winter
1985). This evolutionary perspective contrasts with the neoclassical notion of the firm as a static
black box described by a production function (Semmler|1984, [Bouchaud|2009} |Varian![2014)).

A firm’s development is shaped by the particular routines it maintains and how these routines
interact with its environment. This leads to a broad spectrum of firm-level strategies and outcomes,
reflecting structural, behavioral, and relational heterogeneity. Some firms thrive by refining specific
capabilities, while others stagnate or exit the market. These divergent paths produce lock-in effects
and strongly path-dependent outcomes, especially in dynamic industries where early advantages
can translate into persistent structural differences (Arthur|[1994, [2021)).

Three evolutionary characteristics of routines define the firm. Routines are important as they
have proven successful in the past of a firm and define their standard behaviour in their market
environment. First, routines enable survival but are highly context-specific: a strategy that succeeds
in one setting may fail elsewhere. This contextual embeddedness is supported by empirical studies
emphasizing cultural and institutional influences on firm behavior (Pioch et al.|2009). Second, firms
are subject to market-based and institutional selection mechanisms that reward certain routines
over otheraﬂ These mechanisms go beyond simple market competition, encompassing regulatory
pressures, network structures, and technological regimes. Third, firms develop routines to cope with
their uncertain environments (Nelson & Winter||[1985)). These routines are continuously refined as
firms learn from feedback and attempt to adapt without perfect foresight or full information (Dosi
2023)).

Learning is central to the evolutionary conception of the firm. It occurs at three levels. First, at
the organizational level, firms modify and refine their internal routines. Second, contextual learning
takes place through interactions with other firms and institutions, producing feedback loops that in-
fluence strategic choices. Third, at the collective level, learning happens within broader innovation
systems, clusters, and regional networks. Marshall’s concept of “industrial atmosphere” (Marshall
1890) captures the informal knowledge flows and shared capabilities that emerge in localized ag-
glomerations. Such environments foster external economies of scale and support capability building
beyond what individual firms could achieve alone (Schulz & Mayerhoffer|2021)).

2See [Dosi et al| (2017) for a baseline model, or [Schulz & Mayerhoffer| (2021) for an elaborate extension on how
network structures shape entry conditions.



3 Size, Profits and Firm Growth

Evolutionary paths at the level of the individual firm give rise to a wide array of stylized facts
about firms as a system. The adaptive behavior and strategic differentiation among firms produce a
diversity of developmental trajectories and outcomes. When observed in aggregate, micro-level het-
erogeneity generates macro-level statistical regularities that have proven remarkably robust across
time, countries, and industrial sectors (Anderson|1972} Dosi|[2012). Early contributions emphasized
the importance of probabilistic reasoning in economics and the concept of statistical equilibrium
(Farjoun & Machover||1983)). Probabilistic reasoning and statistical equilibrium highlight how sta-
ble distributional patterns emerge from decentralized, stochastic interactions among firms (Foley
1994)).

Among the most persistent of these stylized facts is the distribution of firm sizes. Firm size
distributions exhibit strong asymmetry, typically following a lognormal or exponential shape in the
body and a power law [Power law| in the upper tail (Simon|[1955| Dosi|2005) |Axtell |2001). These
distributions are remarkably stable across measurement dimensions (employment, assets, or sales),
suggesting that the underlying growth dynamics of firms obey similar probabilistic principles. While
both exponential and lognormal distributions feature fat tails, their generative mechanisms differ
and are often the subject of information-theoretic interpretations (Golan|2017, Thurner et al.[2018]).

Growth processes are closely tied to firm size. Gibrat’s Law (Gibrat|{1931) posits that the ex-
pected growth rate of a firm is independent of its current size. This hypothesis holds approximately
for larger firms but not for smaller ones. Empirical evidence shows that small firms tend to grow
faster, indicating a departure from proportionate growth (Sutton!|/1997). This divergence invites
alternative explanations, such as preferential attachment and feedback mechanisms. For example,
the more customers or reputation a firm already has, the more likely it is to attract additional cus-
tomers—an effect often labeled as “Matthew effect”. Such mechanisms generate increasing returns
to scale and produce the cumulative advantage dynamics (Arthur{[1994]).

The distribution of profitability provides another critical dimension for understanding firm-level
dynamics. Profit rates, typically measured as return on assets or equity, are a central indicator
in both accounting and economics. Classical political economists noted that competitive dynamics
tend to equalize profit rates system-wide, but only under idealized conditions (Smith! 1976} [Marx
1981)). Building on these ideas, the concept of statistical equilibrium in profit rates was formalized,
where the macro-distribution emerges from the aggregate effect of firm-level competition (Farjoun
& Machover|[1983). Two broad strands of literature have since elaborated on this approach. One
perspective models firm behavior as a random process (e.g., Brownian motion), where profitability
fluctuates stochastically and leads to a symmetric Subbotin distribution for surviving firms (Al-
farano et al.|[2012, Mundt et al.[2022). The Subbotin distribution is a market characteristic which
can be found beyond comprehensive, modern data, but across different regions and a large time hori-
zon (Babirat|[2024). A second, more dynamic approach centers on probabilistic decision-making.
Here, firms respond to market signals in a quantal-reponse manner, entering or exiting markets
with a probability that depends on expected payoffs. This mechanism can generate asymmetric
distributions and better match the empirical shape of observed profit rate distributions in turbulent
market environments (Scharfenaker & Foley[2017, (Omer 2018, Scharfenaker & Yang 2020, [Weber



2023, |Citera & De Pretis|[2023, [Scharfenaker & Foley{|2025]).

4 Firm- and Industry Dynamics

Understanding firm and industry dynamics is essential not only for academic inquiry but also for
effective policy design. While micro-level interventions can often be tested via randomized controlled
trials (RCTs) or other causal inference methods, this is rarely feasible for economy-wide industrial
policies. The complexity, scale, and path-dependence of such interventions make empirical testing
ex ante impractical. Thus, theoretical frameworks become indispensable tools for anticipating the
likely effects of industrial policy and for navigating the inherent uncertainty [Fundamental/Radical
Uncertainty| and interdependence in modern economies (Weber et al.|[2024)).

To understand this emergence from the bottom up, agent-based modeling (ABM) [ABM and
Simulations| has become a powerful method. ABMs simulate large populations of heterogeneous
agents whose behavior is governed by simple rules and local information (Dosi & Roventini||[2019)).
One canonical example is the Sugarscape model developed by [Epstein & Axtell| (1996)), which shows
how minor differences in initial conditions lead to large disparities over time. Without any central
coordination and solely through adaptation and interaction, agents produce realistic macro-patterns
like division of labor, inequality, and trade networks. ABMs are thus well suited for studying how
firm diversity, learning, and spatial constraints shape industry dynamics (Axtell & Farmer||[2022]),
or the structure and (in)stability of markets (Schmitt & Westerhoff|[2017, |Cordes et al.|2021)).

Another complementary approach is statistical equilibrium modeling. Here, markets are under-
stood as distributions of feasible transactions that emerge probabilistically under given constraints
(Foley||1994). This framework accommodates uncertainty, heterogeneity, and distributed decision-
making while still producing regularities at the aggregate level. Firms in this view are not fixed,
optimizing entities, but nodes in a probabilistic system that respond to local conditions, institu-
tional structures, and stochastic feedbacks. The statistical equilibrium framework shifts emphasis
away from perfect coordination and toward the most likely distributions resulting from bounded,
decentralized behavior (Scharfenaker(2022).

A network-based view [Netwrok Analysis| further refines this understanding. From a capabilities
perspective, firms and industries are conceptualized as bundles of complementary knowledge and
skills, embedded in a broader structure known as the “product space” (Hidalgo et al.[2007, Hidalgo
& Hausmann| 2009, Neffke et al|[2011, Hausmann et al.|[2013|). This product space conditions
the direction and feasibility of diversification. Development and growth are path-dependent [Path
dependency]: new capabilities typically build on existing ones, and regions or sectors that lack
adjacent capabilities face structural barriers to transformation. This framework captures both the
persistence of economic patterns and the potential for dynamic change, depending on the network
of pre-existing knowledge and institutions.

Finally, the growing global interdependence of firms adds a new layer of systemic fragility.
Supply chains, financial linkages, and technological infrastructures connect firms across borders in
tightly coupled systems. Whether due to geopolitical shocks, pandemics, or climate events, local
disruptions can cascade through these interfirm networks, amplifying volatility and risk. Under-
standing firm and industry dynamics thus requires attention not only to firm-level learning and



sectoral structure, but also to the global topology of economic interdependence and its vulnerabil-
ities [Microfoundations, Macrofoundations].

5 Understanding and Measuring Industrial Policy Success

Industrial policy refers to strategic interventions by the state to shape the structure of economic
activity toward public objectives such as innovation, technological upgrading, and resilience. From
an evolutionary and complexity perspective, industrial policy is not merely a corrective tool for
market failures, but a co-evolutionary process involving iterative coordination between the state,
firms, and institutional actors (Hausmann et al.[[2024). Effective policy operates within a system of
distributed capabilities, feedback, and historical constraints. Rather than being exogenous to the
economy, policy is itself endogenous to the broader institutional and network environment (Elsner
2019).

Contemporary industrial policy approaches thus emphasize adaptive governance, capability
building, and mission-oriented strategies (Mazzucato|2015). This involves a shift away from uni-
form, top-down instruments toward flexible, context-sensitive interventions that respond to the
heterogeneity of firms and sectors. Firms differ in their routines, absorptive capacities, and posi-
tions within technological and production networks. Policy must therefore be differentiated and
embedded to target stimulative learning, cooperation, and diversification while avoiding reinforcing
existing power asymmetries (De Loecker et al.|2024, [Philipponl[2019). One example is the regulation
of mergers and acquisitions (M&A), where recent evidence suggests that M&A activity can fatten
the tail of the firm size distribution and thus increase aggregate volatility (Chan & Qi|[2025).

Measuring the success of such adaptive policies requires moving beyond traditional indicators like
GDP growth or employment creation. Instead, success should be assessed based on the structural
transformation of the economy: whether the economy has increased the share of high-productivity or
strategic sectors, strengthened domestic capabilities, and enabled firms to shift trajectories (Martin
& Sunley| 2007, |Pinheiro|[2025)). In this context, it is important to acknowledge that certain distribu-
tional regularities—such as the heavy-tailed distribution of firm growth events—may remain robust
even under policy intervention. Policy may not be able to fully reshape these distributions but
might influence their parameters, such as the pace of capital reallocation or the stringency of entry
and exit conditions (Scharfenaker|[2022). The debate around so-called “zombie firms” illustrates
how lenient exit policies can distort competitive dynamics and slow down structural adjustment
(Banerjee & Hofmann|[2018).

Network-based evaluations are particularly valuable in complexity-informed frameworks. In
economies characterized by dense production linkages, policies can have unintended ripple effects.
Measures like sectoral “distortion centrality,” which capture the amplification of market imper-
fections through backward linkages, can help evaluate whether government spending improves or
hinders system-wide allocation efficiency. A negative covariance between distortion centrality and
policy intensity would signal successful targeting of structural bottlenecks (Liu/2019).

Long-term impact assessments must also consider resilience and adaptability. This includes
the persistence of productivity gains, the creation of capabilities in technologically advanced or
upstream sectors, and the system’s ability to respond to external shocks. Avoiding technological



lock-ins and enabling path creation in emerging industries are critical markers of success. These
goals require not only smart design but continuous revision: evaluation should assess whether policy
institutions themselves can learn, adapt, and re-target based on changing feedbacks (Elsner]|[2019]

Fochowies 2021).
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