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Professional Certificate in Value Engineering

Unit 9: Value Engineering in Construction

Alternative Analysis — systematic comparison of different design or construction options to achieve the
same function at lower cost.

Related terms: Function Analysis, Cost-Benefit.

Example: choosing steel framing instead of concrete for a warehouse to reduce material and labor
expenses.

Practical application: used during the early design phase to explore multiple solutions.

Challenges: requires accurate data on performance, lifecycle costs, and stakeholder preferences.

Baseline Cost — the original estimated cost of a project before any value-engineering effort.

Related terms: Target Cost, Cost Savings.

Example: a $10 million residential development before value engineering.

Practical application: serves as a reference point to measure the impact of cost-reduction proposals.
Challenges: baseline may be based on optimistic assumptions, leading to overstated savings.

Benefit-Cost Ratio (BCR) — a numeric indicator that compares the monetary benefits of a proposal to its
costs.

Related terms: Net Present Value, Economic Feasibility.

Example: a BCR of 1.5 means every dollar spent yields $1.50 in benefits.

Practical application: helps prioritize value-engineering ideas that deliver the greatest economic return.
Challenges: assigning reliable monetary values to intangible benefits such as safety or environmental
impact.

Conceptual Design — the initial phase where project objectives, scope, and functional requirements are
defined.

Related terms: Functional Brief, Preliminary Design.

Example: sketching the layout of a hospital wing before detailed drawings.

Practical application: provides the foundation for function analysis and opportunity identification.
Challenges: limited detail can make cost estimates uncertain, affecting early value-engineering decisions.

Cost Function — a mathematical expression that relates project cost to design variables (e.g., material
thickness, floor area).

Related terms: Parametric Cost Model, Cost-Impact Analysis.

Example: Cost = 150 x Area + 20 x Thickness.

Practical application: enables rapid “what-if" calculations to assess cost impact of design changes.
Challenges: requires accurate calibration with real project data; oversimplification may mislead.

Cost Index — a factor used to adjust historical cost data to current price levels.
Related terms: Escalation Factor, Currency Conversion.
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Example: a 2020 cost index of 1.08 applied to a 2015 estimate.
Practical application: ensures that benchmark data remain relevant for value-engineering analysis.
Challenges: regional variations and volatile commodity prices can reduce index reliability.

Cost Savings — the reduction in project expenditure achieved through value-engineering measures.
Related terms: Target Savings, Life-Cycle Cost.

Example: saving $250000 by substituting high-performance glazing with standard double-glazed units.
Practical application: quantified in the value-engineering report to demonstrate ROI.

Challenges: must verify that savings do not compromise performance, durability, or regulatory compliance.

Critical Path Method (CPM) — a scheduling technique that identifies the longest sequence of dependent
activities.

Related terms: Schedule Compression, Float.

Example: using CPM to determine that foundation work is the critical path for a high-rise.

Practical application: value engineering may target critical-path activities to reduce overall duration.
Challenges: schedule changes can ripple through the project, creating unforeseen resource conflicts.

Design for Manufacture and Assembly (DFMA) — an approach that simplifies construction by considering
manufacturing and assembly constraints.

Related terms: Modular Construction, Prefabrication.

Example: designing wall panels that can be fabricated off-site and bolted together on-site.

Practical application: reduces labor hours and improves quality control.

Challenges: requires close coordination with fabricators and may limit architectural expression.

Design Brief — a document that outlines the client’s objectives, functional requirements, and constraints.
Related terms: Project Scope, Stakeholder Requirements.

Example: a brief specifying a 30 % energy reduction for a new office building.

Practical application: serves as the baseline for functional analysis and opportunity identification.
Challenges: ambiguous or incomplete briefs can lead to misaligned value-engineering proposals.

Design Optimization — the process of adjusting design variables to achieve the best possible performance
within given constraints.

Related terms: Parametric Modeling, Multi-Objective Optimization.

Example: optimizing structural member sizes to minimize weight while meeting strength criteria.

Practical application: value engineering often employs optimization algorithms to evaluate alternatives.
Challenges: computational complexity and the need for accurate constraint definitions.

Design Review — a formal assessment of design documents by a multidisciplinary team.

Related terms: Peer Review, Design Audit.

Example: reviewing HVAC layouts for compliance with energy codes before construction.
Practical application: provides an opportunity to introduce value-engineering ideas early.
Challenges: timing is critical; late reviews may limit the ability to implement cost-saving changes.

Economic Feasibility — an evaluation of whether a project’s benefits justify its costs.
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Related terms: Cost-Benefit Analysis, Return on Investment.

Example: assessing whether a solar facade adds net value over a 20-year horizon.
Practical application: determines if a value-engineering proposal is financially viable.
Challenges: requires reliable long-term cost and benefit forecasts.

Engineering Change Order (ECO) — a formal document that records a change to the design or specifications
after the contract is awarded.

Related terms: Change Request, Scope Variation.

Example: issuing an ECO to replace a specified pipe material after a supplier shortage.

Practical application: value-engineering savings often generate ECOs that must be tracked.

Challenges: procedural delays and cost-allocation disputes can erode anticipated savings.

Functional Analysis — the systematic examination of a project’s functions to identify cost-effective ways to
achieve them.

Related terms: Function-Cost Matrix, FAST Diagram.

Example: breaking down “provide shelter” into sub-functions such as “resist wind loads” and “insulate heat".
Practical application: core activity of the value-engineering workshop.

Challenges: requires interdisciplinary expertise to avoid overlooking critical functions.

Functional Cost — the cost associated with a specific function of the project.

Related terms: Function-Cost Matrix, Cost Allocation.

Example: the cost of “thermal comfort” may include insulation, HVAC, and glazing.
Practical application: helps prioritize which functions offer the greatest saving potential.
Challenges: assigning costs to abstract functions can be subjective.

Functional Brief — a concise statement that defines the purpose and performance criteria of a project
component.

Related terms: Functional Analysis, Design Brief.

Example: “Provide daylight while limiting solar heat gain to 150 W/m?*".

Practical application: guides the generation of alternative solutions.

Challenges: overly vague briefs may lead to incompatible alternatives.

Functional Decomposition — the process of breaking a primary function into sub-functions to better
understand cost drivers.

Related terms: FAST Diagram, Function-Cost Matrix.

Example: decomposing “transport people” into “provide stairs”, “install elevators”, and “ensure fire safety”.
Practical application: reveals hidden cost-saving opportunities in secondary functions.

Challenges: excessive decomposition can produce unwieldy data sets.

Functional Requirement — a specification that describes what a system must do, without dictating how it is
achieved.

Related terms: Performance Specification, Design Requirement.

Example: “The facade must achieve a U-value <0.30 W/m*K".

Practical application: enables designers to explore multiple cost-effective solutions.
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Challenges: poorly defined requirements may lead to non-compliant alternatives.

Functional Specification — a detailed document that lists all functional requirements and acceptance criteria.
Related terms: Technical Specification, Scope of Work.

Example: a specification for fire-resistant doors that includes rating, material, and testing standards.
Practical application: serves as a reference for evaluating alternative proposals.

Challenges: frequent updates can cause version-control issues.

Function-Cost Matrix — a tabular tool that links each identified function with its associated cost.

Related terms: Functional Analysis, Cost Allocation.

Example: matrix rows for “structural support”, “thermal insulation”, “aesthetic finish” with corresponding cost
columns.

Practical application: visualizes where the highest expenditures occur, directing focus to high-impact areas.

Challenges: accuracy depends on reliable cost data and clear functional definitions.

Function-Structure Diagram (FAST) — a graphic representation that maps the logical relationships between
functions.

Related terms: Functional Decomposition, Value-Engineering Workshop.

Example: a FAST diagram showing “support” — “resist load” — “maintain geometry”.

Practical application: helps teams brainstorm alternative ways to satisfy functions.

Challenges: can become complex for large projects, requiring skilled facilitation.

Garbage In, Garbage Out (GIGO) — the principle that flawed input data produce unreliable output.
Related terms: Data Quality, Model Validation.

Example: using outdated material costs in a value-engineering analysis yields inaccurate savings.
Practical application: underscores the need for rigorous data verification before analysis.
Challenges: acquiring up-to-date, project-specific data can be time-consuming.

Life-Cycle Cost (LCC) — the total cost of ownership, including acquisition, operation, maintenance, and
disposal.

Related terms: Total Cost of Ownership, Cost-Benefit Analysis.

Example: evaluating a high-efficiency HVAC system that costs more upfront but saves energy over 20years.
Practical application: value-engineering decisions often target LCC rather than initial cost alone.
Challenges: forecasting future operating costs involves assumptions about energy prices and usage
patterns.

Make-Buy Decision — the choice between fabricating a component in-house or purchasing it from an
external supplier.

Related terms: Outsourcing, Procurement Strategy.

Example: deciding whether to cast concrete beams on-site or buy pre-cast units.

Practical application: can lead to cost reductions, schedule improvements, and quality gains.
Challenges: requires accurate cost comparison, consideration of lead times, and risk assessment.

Market Benchmarking — comparing project costs or performance metrics against industry standards or
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similar projects.

Related terms: Cost Index, Historical Data.

Example: using national averages for per-square-meter construction costs as a reference point.
Practical application: identifies where a project is over- or under-performing, guiding value-engineering
focus.

Challenges: differences in scope, location, and specifications can limit comparability.

Multi-Disciplinary Team (MDT) — a group comprising professionals from various fields (e.g., architecture,
engineering, finance).

Related terms: Value-Engineering Workshop, Stakeholder Collaboration.

Example: a MDT that includes a structural engineer, a cost estimator, and a sustainability consultant.
Practical application: ensures that value-engineering proposals consider all relevant perspectives.
Challenges: coordinating schedules and achieving consensus among diverse experts.

Opportunity Identification — the process of recognizing areas where cost reductions or performance
improvements can be achieved.

Related terms: Value-Engineering Workshop, Functional Analysis.

Example: spotting that a specified ornamental cladding adds little functional value but significant cost.
Practical application: the first step after establishing the functional baseline.

Challenges: may be limited by contractual constraints or client expectations.

Optimism Bias — the tendency to underestimate costs and overestimate benefits.

Related terms: Risk Management, Contingency Planning.

Example: projecting a 10 % cost saving without considering implementation complexities.
Practical application: value-engineering studies must adjust for bias to produce realistic savings.
Challenges: difficult to quantify; requires historical data and expert judgment.

Owner’s Objectives — the strategic goals that the project sponsor seeks to achieve (e.g., cost reduction,
sustainability).

Related terms: Project Scope, Stakeholder Requirements.

Example: an owner prioritizing a 15 % reduction in construction cost while maintaining LEED Gold
certification.

Practical application: guides the selection of value-engineering alternatives that align with the owner’s
priorities.

Challenges: conflicting objectives (e.g., cost vs. performance) may require trade-offs.

Performance Specification — a statement that defines the required performance of a system without
prescribing the means of achievement.

Related terms: Functional Requirement, Design Specification.

Example: “The roof system must achieve a water-tightness rating of Class A".

Practical application: enables alternative designs that meet the same performance at lower cost.
Challenges: must ensure that alternative solutions are verifiable and compliant with codes.

Preliminary Cost Estimate — an early estimate based on limited design information, used to set budgets and
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feasibility.

Related terms: Conceptual Design, Cost Index.

Example: a 30 % accuracy estimate for a high-rise tower at the schematic design stage.

Practical application: establishes the baseline against which value-engineering savings are measured.
Challenges: large uncertainty can obscure true savings potential.

Procurement Strategy — the plan for acquiring goods, services, and works, influencing cost, schedule, and
risk.

Related terms: Make-Buy Decision, Contracting Method.

Example: employing a design-build contract to integrate design and construction for faster delivery.
Practical application: value-engineering may recommend changes in procurement to capture economies of
scale.

Challenges: contractual constraints may limit flexibility for later changes.

Project Charter — a formal document that authorizes the project, defines objectives, and outlines authority.
Related terms: Scope Statement, Stakeholder Register.

Example: a charter that sets a $5 million budget and a 24-month schedule for a new school.

Practical application: provides the governance framework for initiating a value-engineering study.
Challenges: if the charter is too rigid, it may hinder the adoption of cost-saving alternatives.

Project Lifecycle — the sequence of phases a project undergoes from initiation to closure.

Related terms: Stage-Gate Process, Value-Engineering Phase.

Example: Initiation — Planning — Execution — Monitoring — Closure.

Practical application: value-engineering activities are typically inserted after design development but before
construction.

Challenges: timing is critical; too early may lack detail, too late may limit impact.

Project Scope — the defined boundaries of work, deliverables, and responsibilities.

Related terms: Scope Statement, Change Order.

Example: a scope that includes a 10-storey office building but excludes site landscaping.
Practical application: clear scope helps focus value-engineering on items that are within control.
Challenges: scope creep can dilute savings and introduce cost overruns.

Quality Function Deployment (QFD) — a methodology that translates customer needs into design
specifications.

Related terms: House of Quality, Stakeholder Requirements.

Example: converting “energy efficiency” into specific U-value targets for walls and windows.
Practical application: aligns value-engineering proposals with customer-perceived value.
Challenges: requires extensive data collection and may be time-intensive.

Rate of Return (ROR) — the percentage gain or loss on an investment over a specific period.
Related terms: Internal Rate of Return, Net Present Value.

Example: a 12% ROR for an upgraded fagade that improves rent revenue.

Practical application: helps justify value-engineering investments to owners.
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Challenges: depends on accurate cash-flow forecasting and discount rates.

Reference Project — a completed project with similar characteristics used for cost comparison.
Related terms: Market Benchmarking, Historical Data.

Example: using a recently built 25-storey tower as a cost baseline for a new skyscraper.
Practical application: provides realistic cost expectations and identifies potential savings.
Challenges: differences in location, materials, or codes may limit direct applicability.

Reliability Engineering — the discipline focused on ensuring systems perform without failure over their
intended life.

Related terms: Risk Assessment, Life-Cycle Cost.

Example: selecting corrosion-resistant reinforcement to reduce future repair costs.

Practical application: value-engineering may balance upfront cost against long-term reliability benefits.
Challenges: quantifying reliability improvements in monetary terms can be complex.

Risk Register — a documented list of identified risks, their likelihood, impact, and mitigation measures.
Related terms: Risk Management, Contingency Planning.

Example: a risk entry for “material price volatility” with a mitigation strategy of fixed-price contracts.
Practical application: value-engineering alternatives are evaluated for risk exposure as well as cost.
Challenges: maintaining an up-to-date register throughout the project lifecycle.

Scope Creep — the uncontrolled expansion of project scope without corresponding adjustments to time,
cost, or resources.

Related terms: Change Order, Project Scope.

Example: adding a decorative canopy after the design freeze.

Practical application: value-engineering studies must monitor scope creep to protect anticipated savings.
Challenges: client pressure and evolving requirements often drive creep.

Stakeholder Analysis — the process of identifying project participants, their interests, and influence.
Related terms: Stakeholder Register, Communication Plan.

Example: mapping the influence of the facilities manager versus the architect on interior finish choices.
Practical application: ensures value-engineering proposals address the concerns of key decision-makers.
Challenges: hidden or indirect stakeholders may be overlooked, leading to resistance later.

Strategic Procurement — aligning procurement activities with long-term organizational goals.

Related terms: Procurement Strategy, Supplier Relationship Management.

Example: selecting a supplier that offers both material and maintenance services for a building's fagade.
Practical application: can generate value-engineering savings through bundled contracts and volume
discounts.

Challenges: requires robust market intelligence and internal alignment.

Structural Optimization — the refinement of structural elements to achieve required strength with minimal
material.
Related terms: Design Optimization, Finite Element Analysis.
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Example: using a tapered column design to reduce concrete volume while maintaining load capacity.
Practical application: common source of cost reduction in high-rise construction.
Challenges: must satisfy code safety factors and constructability constraints.

Sustainability Assessment — evaluating environmental, social, and economic impacts of design alternatives.
Related terms: Life-Cycle Cost, Green Building Rating.

Example: comparing embodied carbon of steel versus timber framing.

Practical application: value-engineering may prioritize low-impact alternatives that also lower operating
costs.

Challenges: quantifying social benefits and aligning them with monetary savings.

Target Cost — the cost that the project team aims to achieve after applying value-engineering measures.
Related terms: Baseline Cost, Cost Savings.

Example: reducing a $12 million estimate to $10million through design changes.

Practical application: serves as a performance metric for the value-engineering effort.

Challenges: setting an unrealistic target can lead to compromised quality or scope.

Technical Specification — detailed description of materials, workmanship, and performance standards.
Related terms: Performance Specification, Construction Documents.

Example: specifying a minimum compressive strength of 30 MPa for concrete.

Practical application: defines the criteria against which alternative solutions are judged.

Challenges: overly prescriptive specs may limit innovative cost-saving alternatives.

Value — the ratio of function to cost; higher value means more function for less cost.
Related terms: Value-Engineering, Cost-Benefit Ratio.

Example: achieving the same structural performance with 15% less material.
Practical application: the guiding principle of all value-engineering activities.
Challenges: balancing subjective perceptions of “function” with objective cost data.

Value Engineering (VE) — a systematic method to improve the “value” of a project by analyzing functions
and reducing cost without sacrificing quality.

Related terms: Functional Analysis, Cost Savings.

Example: replacing a custom-fabricated facade panel with a standard system that meets performance
requirements.

Practical application: typically conducted through workshops, using FAST diagrams and function-cost
matrices.

Challenges: requires cross-disciplinary collaboration, accurate data, and stakeholder buy-in.

Value Engineering Workshop (VEW) — a structured, usually multi-day session where team members generate
and evaluate alternative solutions.

Related terms: FAST Diagram, Opportunity Identification.

Example: a five-day workshop that produces 20 alternatives and a $500 000 cost-saving plan.

Practical application: the primary mechanism for capturing innovative ideas and documenting them.
Challenges: time-intensive; success depends on facilitator skill and participant openness.
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Value Management (VM) — a broader discipline that incorporates value engineering but also addresses the
overall delivery of value throughout the project lifecycle.

Related terms: Value Engineering, Stakeholder Value.

Example: integrating cost, schedule, quality, and risk management to maximize owner benefit.

Practical application: aligns project processes with strategic objectives beyond mere cost reduction.
Challenges: requires cultural change and sustained executive support.

Value Proposition — the statement that explains why a particular design choice is advantageous to the
owner.

Related terms: Owner’s Objectives, Benefit-Cost Ratio.

Example: “Adopting prefabricated wall panels reduces on-site labor by 30 % and shortens schedule by 8
weeks.”

Practical application: used to persuade decision-makers to adopt value-engineering recommendations.
Challenges: must be communicated clearly and backed by data.

Value Stream Mapping — a lean-management tool that visualizes the flow of materials and information to
identify waste.

Related terms: Lean Construction, Process Improvement.

Example: mapping the procurement process for steel to uncover delays and excess handling steps.
Practical application: highlights non-value-adding activities that can be eliminated or streamlined.
Challenges: requires detailed process data and cross-functional cooperation.

Verification and Validation (V&V) — processes that ensure a design meets specifications (verification) and
fulfills intended purpose (validation).

Related terms: Quality Assurance, Testing.

Example: testing a fire-stop system to confirm it meets fire-rating criteria.

Practical application: essential after implementing a value-engineering alternative to confirm performance.
Challenges: additional testing may add cost and schedule impacts if not planned early.

Weighted Scoring Model — a decision-making tool that assigns weights to criteria (e.g., cost, schedule,
sustainability) and scores alternatives accordingly.

Related terms: Decision Matrix, Benefit-Cost Ratio.

Example: assigning 40 % weight to cost, 30 % to schedule, 30 % to energy performance.

Practical application: helps rank value-engineering proposals objectively.

Challenges: weight assignment can be subjective and may bias results.

Work Breakdown Structure (WBS) — a hierarchical decomposition of the total scope into manageable work
packages.

Related terms: Project Scope, Cost Allocation.

Example: dividing a building project into site work, superstructure, envelope, interior fit-out.

Practical application: facilitates cost tracking of value-engineering changes at the package level.
Challenges: inaccurate WBS can obscure where savings are realized.

Zero-Based Budgeting (ZBB) — budgeting approach that starts from a “zero” baseline, justifying every
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expense anew.

Related terms: Cost Control, Target Cost.

Example: re-evaluating all line items for a renovation project rather than adjusting previous budgets.
Practical application: aligns well with value-engineering philosophy of questioning every cost.

Challenges: time-intensive; may meet resistance from departments accustomed to incremental budgeting.
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