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Pragmasophic Simulation 

Vidyadhar Tilak 

“Testing Futures Before Acting in the Real World.” 

Abstract 

Simulation is the dynamic execution of a coherent model in the Formal World to explore how 

a system may evolve under different influences, actions, and conditions. In Pragma-Sophy, 

simulation is the ethical instrument that allows the pragma-agent to examine potential futures 

before altering the Real World. Where modelling constructs understanding and coherence, 

simulation enables foresight, optimisation, and adaptive intervention. Using the Urban Forest 

as a guiding example, this essay explains how simulation operationalises both mathematical 

and algorithmic models across time, evaluates alternative courses of action, identifies optimal 

pathways aligned with values and intended outcomes, and supports co-evolution—continuous 

mutual refinement of both the Real World system and the model itself. Simulation transforms 

knowledge into responsible agency. 

1. Introduction:  

 

Fig. 1 Real World Modeling and Simulation 



Written for SystemsTheory 
------------------------------------------------------------------------------------------------------------------------ 
 

Page 2 of 6          Author: Vidyadhar Tilak 1 January 2026 

  

Modelling provides a structured representation of structure and behaviour, but a model is static 

until it is run dynamically. Systems, however, are not static: they unfold. Trees grow or decline, 

species migrate, soil conditions shift, budgets fluctuate, and public preferences evolve. 

Simulation brings time into the Formal World, allowing the pragma-agent to examine how the 

system develops under different scenarios. It is the movement from explanation to anticipation, 

from understanding to foresight. 

The purpose of simulation is not merely prediction. Prediction is helpful only insofar as it 

supports responsible action. Simulation in Pragma-Sophy therefore focuses on evaluating 

actions, identifying value-consistent strategies, and avoiding consequences that diminish 

resilience, diversity, well-being, or meaning. It is the careful and ethical rehearsal of possible 

futures. 

2. Simulation: The Model becomes Live 

Every act of intervention in the Real World is consequential. A decision to widen a footpath 

may reduce soil compaction in one area but increase shade loss in another. A decision to plant 

drought-tolerant species may strengthen long-term resilience while unintentionally displacing 

migratory bird species that rely on specific canopy structures. Action requires responsibility; 

responsibility requires foresight; foresight requires simulation. 

Simulation is therefore not merely a technical step, but a moral safeguard. It prevents well-

intended but harmful actions. It ensures that the pragma-agent does not impose unilateral 

choices without examining their systemic repercussions. Simulation tests: If we intervene, what 

world are we creating? 

3. Execution of the System-Model in Time 

 

Fig. 2  Executing the Model 
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Simulation begins by defining the initial condition of the system: the current canopy density, 

the health of species populations, the soil moisture map, the state of public funding, and so 

forth. The quantitative model is then executed iteratively, each step representing a meaningful 

temporal interval (a week, a month, a year). 

In each iteration, two operations unfold: 

1. System Evolution: The mathematical growth models compute how the system changes 

naturally. 

2. Agent Action: The algorithmic decision rules identify whether intervention conditions 

are met and apply corresponding adjustments. 

The result is a synthetic history that depicts how the system would evolve if left alone, and 

how it would evolve under informed intervention. This history is not a prediction of fate, but 

a tool for examining trajectories and making decisions. 

4. Scenario Testing and Exploratory Analysis 

Once the base simulation is established, the pragma-agent introduces scenarios—alternative 

conditions or actions to be evaluated. Scenarios may vary environmental factors, policy 

decisions, resource availability, or management priorities. 

Examples in the Urban Forest include: 

• A climate scenario where urban heat increases faster than predicted. 

• A budgetary scenario where maintenance funding is reduced by 15%. 

• A rewilding scenario that increases native species density. 

• A public-use scenario in which walking-path traffic doubles. 

The simulation does not assume a single possible future; it maps a landscape of possible 

futures. From this landscape, the pragma-agent identifies regions of stability, tipping points, 

risks, and opportunities for guided improvement. 
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5. Optimisation: Identifying Value-Aligned Interventions 

Simulation makes it possible to evaluate not only whether an intervention works but whether 

it works better than alternatives, and whether it remains consistent with the values defined in 

the Attributive Model.For instance, if the value priority is: 

• Ecological Resilience: Species diversity must increase. 

• Social Utility: Visitors must retain shaded walking environments. 

• Fiscal Responsibility: Maintenance budgets cannot exceed present levels. 

Then the simulation may reveal that: 

• Planting fewer, but higher-survival native trees produces greater long-term canopy stability 

than planting many fast-growing but vulnerable species. 

• Restricting path expansion preserves soil moisture more effectively than increasing 

irrigation budgets. 

• Shifting mowing schedules improves soil carbon without increasing expenses. 

Simulation allows the pragma-agent to select the Eudemonic Path—the path that improves 

well-being without degrading other system values. 

6. Co-Evolution: The Feedback Loop Between Model and Reality 

 

Fig. 3 Benevolent Co-Evolution Cycle 
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No simulation is final. Once an intervention is deployed, the Real World responds. The pragma-

agent must observe actual outcomes, collect data, and compare them against the model’s 

predictions. If differences emerge, the model must be revised. This closes the loop of co-

evolution:  Action → Observation → Model Update → Revised Simulation → Improved 

Action The pragma-agent and the system evolve together. The world is changed carefully, and 

understanding matures alongside it. 

7. Recapitulation 

Simulation is where modelling becomes living knowledge. It enables responsible foresight, 

ethical decision-making, and adaptive transformation. Through simulation, the pragma-agent 

learns not only what is possible but what is preferable. Simulation ensures that action is not 

only effective, but wise. 

“Testing Futures Before Acting in the Real World.” 

------------- 0------------- 
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Technical Terms 

Term Brief Description 

Agent Action 

One of two operations in a simulation iteration; it involves the 

algorithmic decision rules identifying intervention conditions and 

applying corresponding adjustments. 

Co-Evolution 

The continuous mutual refinement of the Real World system and the 

model itself through a feedback loop of action, observation, model 

update, revised simulation, and improved action. 

Eudemonic Path 
The path identified through optimization that improves well-being and 

achieves intended outcomes without degrading other system values. 

Formal World 
The domain where the coherent model is executed dynamically during 

simulation. 

Foresight 
The capability enabled by simulation that allows the pragma-agent to 

anticipate how the system will develop under different scenarios. 

Optimisation 

(Optimization) 

The simulation process of evaluating an intervention to see if it works 

better than alternatives and remains consistent with the values defined in 

the Attributive Model. 

Pragma-Agent 
The agent performing the simulation who uses it as an ethical instrument 

to examine potential futures before altering the Real World. 

Quantitative 

Model 

The mathematical, statistical, or algorithmic representation of a system's 

behaviour that is dynamically executed in time during a simulation run. 

Real World 
The system domain where phenomena unfold and where interventions 

are eventually implemented after being tested via simulation. 

Scenarios 

Alternative conditions or actions introduced into the simulation (e.g., 

climate, budgetary, or public-use changes) to map a landscape of possible 

futures. 

Simulation 

The dynamic execution of a coherent model in the Formal World to 

explore how a system may evolve; it is the ethical instrument for testing 

futures before acting. 

Synthetic History 
The result of a simulation run that depicts how the system would evolve 

if left alone and how it would evolve under informed intervention. 

System Evolution 

One of two operations in a simulation iteration; it involves the 

mathematical growth models computing how the system changes 

naturally. 
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