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m Historical Origins and Evolution of Lean Construction & Manufacturing

Pre-Industrial Foundations
Era Practice/Concept Lean Connection

] . Centralized leadership,
Ancient Rome/ Monumentalinfrastructure (roads,

standardization, logistics
Egypt aqueducts, temples)

planning

Shipbuilding using modular parts, .
X Early form of flow production,
assembly-line methods,

(~1100s-1700s) . reduced waste, time certainty
standardized workflow

Venetian Arsenal

Middle Ages - ) ) Similar to IPD and collaborative
. Integrated leadership over design and .
Master Builder . delivery, long-term knowledge
construction

System retention

) ) Respect for people,
. ) Collective craft knowledge, quality L. .
Medieval Guilds ) - standardization, continuous
standards, apprenticeship

improvement
Adam Smith L - e
Division of labor Efficiency through specialization
(1776)
Eli Whitney Interchangeable parts in Standardization and quality
(1799) manufacturing control foundations
ii. Industrial Revolution to Early 20th Century
Period Contribution Lean Connection
Frederick Taylor Work standardization (but lacked respect

Scientific management
(1890s) for labor)



Period Contribution Lean Connection

Frank & Lillian

. Time-motion studies Flow and task optimization
Gilbreth

Assembly line ) ) )
Henry Ford (1913) . Flow, pull, takt time—Dbut inflexible
manufacturing

#% Toyota and the Formalization of Lean

Year Milestone Description
1930s- Toyota Production System Pull systems, Just-in-Time, waste elimination,
1950s (TPS) continuous improvement, respect for people

W. Edwards Deming teaches
1950s-

1980s statistical quality controlin Laid foundation for Lean’s quality focus
Japan
"Lean" coined by John Krafcik at

1988
MIT
The Machine That Changed the .

1990 Spread Lean Manufacturing globally
World
Lean Thinking by Womack & L

1996 Introduced 5 Lean principles

Jones

_* Emergence of Lean Construction
Year Milestone Description

International Group for Lean . o
1993 . Collaborative academic-industry research
Construction (IGLC) formed

. Increases planning reliability, reduces
1997 Last Planner System introduced ot
variation



Year

1999

2000s

2005~
2015

2010s-
2020s

2020s

Milestone

Lean Construction Institute (LCI)
founded

BIM, prefabrication, IPD integrated
into Lean

Alliance contracting grows in
Australia, UK

Collaborative Job Order
Contracting (JOC) gains
momentum

IPD and Collaborative JOC
increasingly recognized as LEAN
frameworks, not just delivery tools

Description

Advocates Lean delivery practices

Digital tools + Lean thinking

Emphasizes shared risk/reward, joint

governance, target cost

Combines pre-priced unit tasks with early

contractor involvement, transparency,

shared goals, and local cost visibility

Emphasize early collaboration, trust, cost

transparency, continuous improvement

Where Collaborative JOC and Alliance Partnering Fit in the Lean Framework

Method

Description

A long-term, performance-based contract using

Collaborative Job
Order Contracting

(JOoc)

Alliance

Contracting /
Partnering

locally validated cost books, integrated

planning, continuous scope refinement, and

mutual accountability

Common in Australia/NZ and the UK, it involves

target-cost delivery

joint risk-sharing, no-blame culture, and

Lean Principles

- Waste reduction
via preplanning

- Flow reliability

- Cost
transparency

- Early
collaboration

- Respect for
stakeholders

- Shared value
creation

- Joint continuous
improvement

- Collaborative



Method Description Lean Principles

decision-making

- Aligned goals
Full Circle: Ancient Practices » Modern Lean Tools
Ancient Practice Modern Equivalent
Master Builder IPD, Collaborative JOC, Design-Build
Guild Apprenticeships Continuous improvement / Lean training
Venetian Arsenal Flow production / modular prefabrication

Cooperative governance (guilds) Alliance Partnering / Integrated teams



