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1. Executive Summary

CIRCULAR-E FRAMEWORK™ is a practical, KPI-driven implementation framework designed to
translate sustainability ambitions into measurable project outcomes across infrastructure,
buildings, and industrial assets. It functions as a master plan for sustainability performance—
integrating circular economy actions, execution efficiency, energy optimization, waste and
local-impact management, and carbon reduction—under a single governance model.

e Business outcome: improve predictability and value creation by reducing waste, rework,
schedule variability, and lifecycle operating impacts.

e Sustainability outcome: deliver verified reductions in resource consumption, energy
demand, waste generation, and greenhouse gas (GHG) emissions.

e Governance outcome: demonstrate performance through digital evidence, auditability, and
KPI traceability enabled by multidimensional BIM 3D—-7D.

CIRCULAR-E is market-agnostic by design. The commercial packaging (service mix, pricing, and
go-to-market) may vary by country, regulatory context, and supply chain maturity, while the
technical core remains consistent.

2. The Implementation Gap CIRCULAR-E Solves

Across the industry, sustainability commitments often remain at the policy or concept stage.
During procurement, logistics, construction, and operations, teams frequently lack a unified
method to govern ESG targets with day-to-day controls. The typical consequences are: material
and time waste, budget volatility, higher embodied and operational carbon, and reduced asset
resilience.

e Fragmented accountability: sustainability targets are not mapped to owners, controls, and
evidence.

e Late discovery of conflicts: constructability and sequence issues trigger change orders and
rework.

e Limited traceability: reporting is created after the fact, without reliable project-level data
lineage.
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e Lifecycle blind spots: decisions optimize capex while increasing O&M energy, carbon, and
disruption risk.

3. Framework Architecture

CIRCULAR-E is built on five operational pillars (what to manage) plus a technology enabler (how
to control). This architecture ensures that sustainability KPIs are not aspirational—they are
governed through the same rigor used for scope, schedule, and cost.

3.1 The Five Operational Pillars

e Circularity: maximize reuse/rehabilitation and minimize virgin inputs (materials,
components, soil).

e Execution Efficiency: Lean delivery practices to reduce rework, friction, and schedule
variability.

e Energy: optimize operational demand and modernize systems (MEP, envelope, controls) for
measurable performance gains.

e Waste & Local Impacts: prevent waste generation, segregate and divert from landfill, and
reduce dust/noise/transport impacts.

e Carbon: reduce embodied and operational carbon through design choices, logistics
strategies, and operational optimization.

3.2 Multidimensional BIM 3D-7D as the Technology ‘Control Tower’

BIM 3D-7D is not the Framework—it's the technology stack that enables CIRCULAR-E
governance. The model and its structured data operate as a ‘control tower’ for decision-making
and evidence capture: 3D for multidisciplinary coordination, 4D for sequence and phasing
validation, 5D for quantities, cost and procurement control, 6D for sustainability analytics
(energy, carbon, waste performance), and 7D for operations and maintenance (O&M)
continuity.

This approach establishes data lineage from design intent to field execution and asset
operation—supporting consistent reporting, internal assurance, and third-party verification
when required.

4. KPlI Master Plan: What We Measure and How We Prove It

Each engagement begins with a baseline, a KPI charter, and explicit evidence rules. The objective
is not to create a sustainability report at the end—it is to manage sustainability performance
continuously throughout delivery and into operations. KPls are mapped to controls (process
levers) and to proof (data sources).
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Core Metrics
(examples)

Primary Controls

Evidence / Data Sources

operational tuning

Circularity Reuse/recycled Selective 5D BoQs; waste tickets;
content; landfill deconstruction; supplier
diversion; material circular declarations/certificates
intensity procurement;
logistics design
Delivery SPI/CPI; milestone 4D sequencing; 4D plans; RFIs/NCRs;
Performance variance; rework constraint site logs
avoided removal; QA/QC &
RFI discipline
Energy kWh/m?2-yr; peak Envelope/MEP 6D simulations;
demand; baseline upgrades; commissioning records;
reduction controls; BMS/EMS data
commissioning
Waste & kg/m?; segregation On-site Manifests; field
Impacts rate; transport avoided  segregation; haul evidence; logistics
optimization; records
impact controls
Carbon (GHG) tCO,e Low-carbon specs; EPDs/LCA factors;
embodied/operational;  transport fuel/energy data;
baseline reduction optimization; inventories
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Permissible Efficiency Ranges (Guidance, % vs baseline)

KPI Domain Year 1 (initial) Mature Acceptable Notes /
(repeatable) band thresholds
Circularity +10-30% +25-50% >+10% Landfill diversion
>70% (good),
>90% (best-in-
class).
Delivery Improve Improve Milestone Target SPI/CPI
Performance variance by variance by 25—  variance <t10% 0.95-1.05
10-25% 40% (acceptable);
0.98-1.02
(efficient).

Rework <5%
(acceptable),
<2% (efficient).

Energy -5-15% -15-30% >-5% Energy intensity
(kWh/m?-yr) and
peak demand
reductions
depend on asset
type & climate.

Waste & -10-25% -25-40% >-10% Segregation rate

Impacts >80% (good),
>90% (best-in-
class). Haul trips
-5-15% (initial).

Carbon (GHG) -5-15% -15-30% 2 -5% Embodied +
operational
reductions;
embodied
depends on EPD
availability &
specs.

Guidance ranges should be calibrated to project baseline, asset type, climate, and contractual
scope. Use as a starting benchmark for CIRCULAR-E deployment.
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5. Implementation Method (Targets - Controls - Evidence)

e Phase A — Baseline & Target Setting: define baselines, KPls, success criteria, assurance
scope, and audit rules.

e Phase B — Circular Design + Lean Plan: 3D coordination and 4D sequencing to prevent
conflicts and reduce variability.

e Phase C — 5D Cost & Procurement Control: model-based quantities, circular alternatives,
and procurement traceability.

e Phase D — 6D Sustainability Control: integrate energy, waste, and carbon analytics into
design and field decisions.

e Phase E — 7D Operations Continuity: deliver asset data for O&M, maintenance planning,
and continuous improvement.

Governance is maintained through a cadence of KPI reviews, change-impact evaluation
(sustainability + cost + schedule), and evidence checks. This keeps the project aligned with
targets while enabling transparent stakeholder communication.

6. Alignment with International Sustainability Standards

CIRCULAR-E is designed to be compatible with widely used international sustainability and
management standards. It does not replace these standards; rather, it provides an execution
system to achieve and evidence the outcomes they require.

e Environmental management systems: alignment with ISO 14001 concepts (planning,
controls, continuous improvement).

e Energy management: alignment with ISO 50001 principles (baseline, monitoring, and
performance improvement).

e GHG accounting and reporting: compatibility with 1ISO 14064 and the GHG Protocol
approach to inventories and reductions.

e Life-cycle thinking: support for LCA-based decisioning consistent with ISO 14040/14044
concepts and EPD use.

e Disclosure readiness: KPI traceability that can support reporting under frameworks such as
GRI, SASB/ISSB, and TCFD-style climate risk governance.

7. Multi-Market Applicability

CIRCULAR-E can be implemented on public or private projects across regions. Market
adaptations typically involve regulatory requirements, material availability, climate exposure,
and stakeholder reporting expectations—while the KPlI master plan and BIM-enabled
governance remain constant.

e Infrastructure & utilities: rehabilitation, expansion, climate resilience, energy performance
and lifecycle reliability.
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e Buildings: retrofit/modernization, MEP upgrades, waste control, embodied carbon
reduction, and operational performance.

e Industrial/technology assets: continuity of operations, energy optimization, data-driven
O&M, and risk-informed upgrades.

8. Standard Deliverables

e KPI Charter: baseline, targets, measurement methods, ownership, assurance scope, and
audit rules.

e BIM 3D-7D model package: BEP (BIM Execution Plan) and data dictionary for traceability.

e Circularity Plan: reuse strategy, selective deconstruction approach, procurement
requirements, and logistics plan.

e 6D Energy & Carbon Plan: measures, assumptions, factors, verification approach, and
commissioning pathway.

e Performance Dashboard + Evidence Dossier: consolidated KPI reporting with supporting
artifacts for stakeholders and third parties.

Nomenclature (Acronyms)

Acronym Meaning

BIM Building Information Modeling

BEP BIM Execution Plan

BoQ / BoQs Bill of Quantities

CPI Cost Performance Index

EPD Environmental Product Declaration
EMS Energy Management System

ESG Environmental, Social and Governance
GHG Greenhouse Gas

GRI Global Reporting Initiative

ISO International Organization for Standardization
KPI Key Performance Indicator

LCA Life Cycle Assessment

MEP Mechanical, Electrical and Plumbing
o&M Operations and Maintenance
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RFI Request for Information
NCR ormance Report
SASB Sustainability Accounting Standards Board (legacy; now

integrated into ISSB)

ISSB International Sustainability Standards Board

SPI Schedule Performance Index

TCFD Task Force on Climate-related Financial Disclosures
tCOze metric tons of carbon dioxide equivalent
BMS/EMS Building/ Energy Management System

© 2025 PAM Sustainable Projects LLC. CIRCULAR-E FRAMEWORK™ is proprietary. Authorized
use only.
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