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This presentation describes a Darwinian Agent-Based Modeling
methodology, applied to Macroeconomics, but which can be 
applied to other assemblage optimization problems.

It is based on the use of the Darwinian concept of survival of 
firms best adapted to their neighborhood of interaction, in a 
decentralized market.

The key point is that, instead of the complex and sophisticated 
behavioral rules derived from market analysis of large firms, 
agents are modeled to follow a few simple “common sense” 
rules, more representative of most small firms, which directly 
serve the final consumers, who are here assumed to be the 
driving force of the dynamic system.

And what we present here are some preliminary results of this 
exploration, still under development, and compare some with 
standard approaches.
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Worker (Household)
• Has unique ID and location(limited interaction neighborhood).
• Income:

• Salaries, Transfers, owned firms' surplus.
• Activities (within personal interaction neighborhood):

• Consumption: Purchases goods/services.
• Trade shares/bonds.
• Use banks.
• Entrepreneurship: Can start new firms.

Firm
• Has unique ID and location (limited interaction neighborhood).
• Production:

• Decide quantity, based on current stock levels and demand 
evolution.

• Purchase inputs, hire/dismiss employees.
• Produce, update Production_price.

• Finance: loans, dividends, issue shares (if big enough).

Agents in Action: Decisions and Interactions
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Agents in Action: Decisions and Interactions

Bank / CentralBank
Financial intermediation:

• Deposits
• Loans

Central Bank:
• Sets rates
• Manages reserves.

Government
Fiscal:

• Collects taxes
• Provides transfers

Spending, consumes:
• Goods
• Services

Debt:
• Issues bonds

External Sector firms
They are interface firms. They can trade 
with domestic firms and other countrys’ 
external sector firms.
• Trade: Handle imports and exports.
• Transfers: Remittances with 

households.
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Agents in Action: Decisions and Interactions

Behavioral Rules

The aim of this project is to explore what can be achieved using only a few, 
supposedly dominant, mechanisms of the economic system, based on 
“common sense” behavioral rules:

• Price setting: after every trade attempt, both buyer and seller 
increment/decrement their price estimation by a small, calibrated 
Price_Adapt_Factor. If successful, the seller increases (and the buyer lowers) 
the price, and the reverse if the attempt failed.

• Households' expenditure: proportional (to be calibrated) to the household’s 
wealth, constrained by liquidity.

• Households’ firm-startup decision: country-idiosyncratic probability, to be 
calibrated for each country to fit Firms_Birth per year or N_Total_Firms. 

• Firms’ supply (stock) level: proportional ( > 1.0) to last month demand.
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Agents in Action: Decisions and Interactions

Behavioral Rules

Some reasons for starting from these simple rules as dominant mechanisms 
are:

1. These simulations mainly try to reproduce the daily activity of final 
consumers, as the driving force of the economic system.

2. Final consumers usually interact directly with small firms.

3. Small firms do not conduct elaborate market analyses.

4. Large firms interact with small firms and not directly with households. The 
final selling price of a can of Coca-Cola is not set by the company, but by 
its local vendors, and may even differ from each other. The market price, 
and the volume traded, for each sector will emerge from the results of the 
monthly activity (simulation).
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A real economic system can be described by a Social Accounting Matrix

 like this simple one (six sectors) for Spain in 2008
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Intermediate 
consumption

Value 
added

Gross 
output

Wages

Dividends

Firms are created following the pattern of each sector: when a firm from the 

AgroPesc sector sells 48021€ pays 4259€ as wages. 
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Action begins with idiosyncratic demand of Final Consumers.

Firms act in response to demand. Survival of the fittest.

Final consumers



SAM

The economic system deployment starts without firms

(a)
(b)

(c) (d)
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Example:

Households

• We calibrate k to achieve a 
good fit to the households 
Consumption SAM values:

• We observe the evolutionary emergence of a 
non-predefined Wealth Distribution 

Simulation

Initial

There are two results data categories: calibrated and emergent 
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Next: 1 country simulation with 64 CPA sectors, 
FIGARO I-O tables of 46 countries
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Next: Analysis of emergent 
macroeconomic properties
(Simulation screen snapshot)
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Input data needed
 for the Deployers simulation analysis shown next

▪ Desired simulation size: 3200 workers (10 workers per million, per sector)

▪ FIGARO I-O table: download “matrix_eu-ic-io_ind-by-ind_24ed_2010.csv”

----  Complementary country-specific data (AUSTRIA 2010):  ----

▪ Active_Population: 5.0e6

▪  Unemployment: 4.4%

▪ Households_Wealth_Target: 1.5e12 €

▪ Propensity_To_Consume: 0.55

▪ Firms_Birth_Per_Year: 36000 (or total NFirms)

▪ Producer_Startup_Probabilty (calibrated to fit Firms_Birth or NFirms): 0.007

▪ rc and other banking model parameters
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The deployed economic system reproduces the 
desired SAM values (calibration)
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Deployers, step 600

@Step 600
calibration end

@Step 6



31st IIOA Conference in Malé, Maldives 
(2025)

Results emerging from 
FIGARO I-O + basic data and behavioral rules

Data from Poledna et al. 2023, for 
2010Q4

Deployers, @step 600. Started without 
firms and no pre-defined final number.
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@Step 600
calibration end
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Results emerging from 
FIGARO I-O + basic data and behavioral rules
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Deployers Data source
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Data from Poledna et al. 2023, for 
2010Q4

Results emerging from 
FIGARO I-O + basic data and behavioral rules
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Deployers, @step 600. Started without 
firms and no pre-defined final number.
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Results emerging from 
FIGARO I-O + basic data and behavioral rules
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Deployers Data source
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Results emerging from 
FIGARO I-O + basic data and behavioral rules

DEPLOYERS
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(b)

(d)

(c)

Note: preliminary results (constant price). 
DEPLOYERS is still under development.

Results emerging from 
FIGARO I-O + basic data and behavioral rules

(a)



Performance

Deployers simulation shown:

Simulated workers: 3200

Simulated firms ≈ 400

• Deployers.exe run on a Windows laptop

• Single core, CPU times:

Calibration (600 steps=months): 90 minutes

Experiment run (12 steps = 1 year): 2 minutes
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The Darwinian Agent-Based Modeling approach

1. Emergent Realism: Simple behavioral rules + simulation of market activity in everyday life 
suffice to generate realistic economic patterns without complex prior specifications.

2. Leveraging data: The emergence of these realistic patterns is made possible by the wealth 
of information about the economic system conveyed by the I-O tables, used as constraints 
for the fitness of firms and agents’ behaviors.

3. Policy robustness: The models capture creative and decentralized market adaptations, 
providing more reliable insights than fixed behavioral frameworks.

4. Discovery capability: Evolutionary dynamics reveal unexpected phenomena beyond 
modelers' assumptions, crucial for crises and transitions.

5. Calibration parsimony: Natural selection reproduces empirical regularities without large 
parameter adjustments or risks of overfitting.

6. Computational efficiency: The problem of the high complexity of ABM model parameters 
is solved without the need for sophisticated optimization algorithms. This approach 
drastically reduces the computing resources required, moving from clusters of 
supercomputers to ordinary laptops.
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WHAT’S NEXT?

Because of its Agent-Based foundations, other layers from extended 

databases, like ecology, social networks or epidemiology, that can 

interact with economics, could be added in the future.
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The Future of Economic Modeling

Combining the empirical rigor of Input-Output analysis with 

the dynamic richness of Darwinian Agent-Based Modeling, 

starting from dominant mechanisms, provides a powerful 

new technology for modeling and understanding economic 

systems in all their complexity. And accessible on standard 

laptops!

Thanks for your attention
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