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Systems Architecture

Infrastructure projects evolve through time as pressures interact, accumulate, and reshape risk.

1:-LIFECYCLE LAYER
Project stages as political-institutional phases

01 02 . 03 04 05 q
Idea Planning & . . Operations &
Generation Appraisal Structuring Construction Adaptation
Each stage changes what actors can do, what risks are visible, and how decisions shape future options.
2 - PRESSURE LAYER
Dynamic forces acting on the project
Political pressures Fiscal & contractual pressures

« electoral urgency

« champions & coalitions
 public salience & legitimacy
« political ownership

« financing rigidity

« risk allocation & guarantees

« contingent liabilities

« contractual incompleteness

« leadership continuity EVOLVING « renegotiation pressure

« sunk costs & path dependence

PROJECT SYSTEM

scope * governance - stakeholders
legitimacy - value proposition

risk profile - delivery path n
e P vP Delivery pressures
« schedule compression
« design maturity & uncertainty
« land, permits, environment

Institutional pressures

« governance fragmentation
« coordination capacity

« capability gaps « contractor stress
» regulatory change « implementation bottlenecks
« institutional erosion/adaptation « operational readiness
3 - FEEDBACK LOOP LAYER Recursive dynamics and risk migration

CANONICAL LOOP FAMILIES
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Political Stakeholder Institutional Contractual- Project Iconicity— Political
acceleration activation adapt./erosion fiscal migration champion legitimacy continuity
4 - TEMPORAL ACCUMULATION LAYER Commitments accumulate. Lock-ins deepen. Reversibility declines over time.
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Commitments accumulate Lock-ins deepen Reversibility declines Flexibility narrows

5 - OUTPUT LAYER
The model's output: evolving risk structure over time

= Political continuity risk = Cost overruns & delay risk
Dynamic Risk Architecture = Stakeholder conflict risk = Fiscal exposure risk
Risk as an evolving property of the system. = Legitimacy risk = Contractual stress risk
= Coordination risk = Economic efficiency risk
PROBABILITY x IMPACT x TREND = Institutional erosion risk = Operational sustainability risk

BY LIFECYCLE STAGE

Design maturity risk

The model captures how political-institutional systems generate evolving risk structures.

It supports governance, adaptation, and better decision-making under uncertainty.
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