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Professional Certificate in Value Engineering

Unit 7: Value Engineering in Project Management

AVO (Alternative Value Option)
Concept: A systematic proposal that offers a different means to achieve the same function at lower cost or
higher value.
Related terms: Value Engineering, Function Analysis, Cost Savings
Explanation: The AVO is developed after a function analysis identifies essential functions. The engineering
team brainstorms alternatives, evaluates them against functional performance, cost, risk, and schedule, then
selects the option that provides the greatest net benefit.
Example: In a hospital construction project, the original specification called for a custom‑fabricated
stainless‑steel handrail. The AVO suggested a pre‑finished aluminum handrail with a protective coating that
met the same durability and hygiene standards at 30 % less cost.
Practical application: AVOs are documented in a Value Engineering Report and reviewed by the client’s
decision‑making board before implementation.
Challenges: Ensuring the alternative truly meets all performance criteria, managing stakeholder resistance to
change, and accurately quantifying indirect benefits such as reduced maintenance.

---

Baseline
Concept: The original project plan against which performance, cost, and schedule changes are measured.
Related terms: Control Account, Earned Value, Variance
Explanation: In value engineering, the baseline provides the reference point for assessing the impact of
proposed value improvements. Adjustments to the baseline must be formally approved to maintain
integrity of performance reporting.
Example: A construction schedule baseline of 24 months is used; a value engineering recommendation
reduces the critical path by introducing modular components, resulting in a new schedule baseline of
22 months.
Practical application: Baseline revisions are entered into the project management information system (PMIS)
and communicated to all stakeholders to align expectations.
Challenges: Maintaining baseline stability while accommodating legitimate value changes, and preventing
scope creep during the evaluation of multiple alternatives.

---

Cost‑Benefit Ratio (CBR)
Concept: A quantitative metric that compares the total expected benefits of a proposal to its total expected
costs.
Related terms: Net Present Value, Return on Investment, Life‑Cycle Cost
Explanation: CBR = Total Benefits / Total Costs. A ratio greater than 1.0 indicates that benefits exceed costs,
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supporting approval of the value engineering option. Benefits include direct savings, indirect efficiencies,
and intangible improvements such as safety.
Example: A value engineering option reduces material costs by $150,000 and adds $30,000 in productivity
gains, while incurring $20,000 in redesign effort. CBR = ($150,000 + $30,000) / $20,000 = 9.0, strongly favoring
adoption.
Practical application: CBR is presented in the Value Engineering Presentation to facilitate quick
decision‑making by senior management.
Challenges: Accurately estimating intangible benefits, handling discount rates for long‑term projects, and
ensuring consistent cost accounting across alternatives.

---

Critical Path Method (CPM)
Concept: A scheduling technique that identifies the sequence of activities that determines the shortest
possible project duration.
Related terms: Schedule Compression, Float, Gantt Chart
Explanation: Value engineering often targets activities on the critical path for improvement because any
duration reduction directly shortens the overall project timeline. By re‑engineering critical tasks, the project
can achieve schedule acceleration without compromising quality.
Example: In a bridge construction, the critical path includes concrete curing time. A value engineering study
recommends using a fast‑setting admixture, cutting curing time from 7 to 4 days, thereby shortening the
critical path.
Practical application: Updated CPM schedules are generated after each approved value option to reflect the
new activity durations and re‑calculate float.
Challenges: Verifying that accelerated activities do not introduce new risks, and managing dependencies
that may shift the critical path to other activities after changes.

---

Design‑Build (D‑B)
Concept: A project delivery method where a single entity is responsible for both design and construction.
Related terms: Integrated Project Delivery, Contractor‑Led, Procurement Strategy
Explanation: In a design‑build contract, value engineering can be embedded early, allowing the
design‑builder to propose cost‑effective alternatives before detailed design is frozen. This integration often
yields greater savings than traditional design‑bid‑build processes.
Example: A municipal stadium project adopts design‑build; the contractor suggests a precast concrete
seating system rather than cast‑in‑place, reducing both material waste and construction time.
Practical application: The value engineering workshop is scheduled at the 30 % design stage, where the
design‑builder presents alternatives to the owner’s project team.
Challenges: Aligning the owner’s performance requirements with the contractor’s cost‑driven proposals,
and ensuring transparent communication to avoid conflicts of interest.

---
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Function Analysis
Concept: The process of identifying, classifying, and evaluating the functions that a product or system must
perform.
Related terms: FAST, Function Cost Matrix, Value Index
Explanation: Function analysis decomposes a system into its basic functions, each expressed as
“verb‑object” statements (e.g., “support‑load”). By assigning cost data to each function, engineers can
pinpoint high‑cost functions that are ripe for value improvement.
Example: For a water‑treatment plant, the primary function “purify‑water” is broken down into
sub‑functions such as “filter‑suspended‑solids” and “disinfect‑water.” Cost allocation shows that the
disinfection step consumes 45 % of the total operating expense, prompting a search for cheaper UV‑based
alternatives.
Practical application: Function analysis worksheets are completed during the value engineering workshop
and serve as the basis for generating AVOs.
Challenges: Achieving consensus on function definitions, avoiding oversimplification that hides
inter‑dependencies, and ensuring that cost data are reliable and up‑to‑date.

---

Function Cost Matrix (FCM)
Concept: A tabular tool that links each identified function to its associated cost, enabling visual
identification of cost drivers.
Related terms: Function Analysis, Cost Allocation, Value Index
Explanation: The matrix lists functions in rows and cost categories (direct, indirect, life‑cycle) in columns. By
summing across rows, the total cost per function is revealed, highlighting where value engineering efforts
should focus.
Example: In a commercial office building, the FCM shows that the “provide‑thermal‑comfort” function
accounts for 38 % of life‑cycle cost, primarily due to HVAC equipment. This insight leads to a value option
that replaces conventional chillers with a geothermal system.
Practical application: The FCM is updated after each round of alternative evaluation to reflect revised cost
allocations.
Challenges: Collecting accurate cost data for each function, dealing with shared costs among multiple
functions, and maintaining the matrix as design evolves.

---

Function Cost Relationship (FCR)
Concept: The quantitative link between a function’s performance level and its cost, often expressed as a
curve or equation.
Related terms: Cost‑Benefit Ratio, Function Optimization, Trade‑Off Analysis
Explanation: Understanding the FCR helps engineers determine the point of diminishing returns, where
additional performance improvements generate disproportionately higher costs. Value engineering seeks
the optimal balance on the FCR curve.
Example: The FCR for window insulation shows that increasing U‑value from 0.30 to 0.25 reduces heating
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load by 5 % but raises glazing cost by 12 %; beyond this point, further improvements yield marginal energy
savings at steep cost.
Practical application: Engineers plot FCRs during the design phase to guide specification decisions and to
justify value alternatives.
Challenges: Deriving accurate FCRs requires reliable performance data and cost models, and the
relationship may vary across climate zones or usage patterns.

---

Function Decomposition
Concept: Breaking down a high‑level function into smaller, more manageable sub‑functions.
Related terms: Function Hierarchy, FAST, Work Breakdown Structure
Explanation: Decomposition clarifies the logical structure of a system, making it easier to assign
responsibility, allocate cost, and identify improvement opportunities. Each sub‑function can be examined
independently for value potential.
Example: The top‑level function “transport‑passenger” for a rail project is decomposed into “propel‑train,”
“provide‑safety‑systems,” and “ensure‑comfort.” The “propel‑train” sub‑function is later targeted for a value
option using regenerative braking technology.
Practical application: Decomposition is performed in early design workshops, and the resulting hierarchy is
captured in a FAST diagram.
Challenges: Maintaining consistency across disciplines, avoiding excessive fragmentation that obscures
system interactions, and ensuring that decomposition does not overlook cross‑functional requirements.

---

Function Hierarchy
Concept: A structured representation of functions organized from general to specific, often visualized as a
tree.
Related terms: Function Decomposition, FAST, Value Stream Mapping
Explanation: The hierarchy provides a roadmap for cost allocation and for tracing the impact of changes
throughout the system. High‑level functions inherit costs from their descendant sub‑functions.
Example: In a data‑center project, the hierarchy starts with “process‑information,” branching into
“store‑data,” “retrieve‑data,” and “secure‑data.” Cost analysis reveals that “secure‑data” is the most
expensive sub‑function, prompting a review of encryption algorithms.
Practical application: The hierarchy is updated whenever a new value option modifies a sub‑function,
ensuring that cost impacts are propagated upward.
Challenges: Keeping the hierarchy synchronized with evolving design documents, and managing the
complexity when multiple hierarchies intersect (e.g., safety and sustainability).

---

Function Identification
Concept: The activity of recognizing and naming the essential purposes a product or system must fulfill.
Related terms: Function Analysis, Functional Requirements, Stakeholder Needs
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Explanation: Accurate identification is critical; missed or ambiguous functions can lead to sub‑optimal value
engineering because hidden costs remain unaddressed. Techniques include stakeholder interviews,
requirement reviews, and use‑case analysis.
Example: During a value engineering workshop for a hospital wing, the team identifies a previously
undocumented function “enable‑rapid‑patient‑evacuation,” which later drives a redesign of corridor widths.
Practical application: Identified functions are recorded in a Function Statement Register and referenced
throughout the project lifecycle.
Challenges: Balancing comprehensiveness with practicality, handling conflicting stakeholder priorities, and
preventing scope creep when new functions emerge late in the project.

---

Function Modeling
Concept: Creating visual or mathematical representations of functions to analyze their interactions and
performance.
Related terms: FAST, System Dynamics, Simulation
Explanation: Modeling enables “what‑if” scenarios, allowing engineers to test the impact of alternative
designs on function performance before physical implementation.
Example: A simulation model of a building’s HVAC system evaluates how different duct insulation levels
affect thermal comfort and energy consumption, supporting a value option that selects a higher‑R‑value
insulation.
Practical application: Models are built using software such as MATLAB, Simulink, or specialized value
engineering tools, and the results are incorporated into the decision‑making dossier.
Challenges: Ensuring model validity, managing data input quality, and communicating model outcomes to
non‑technical stakeholders.

---

Function Trade‑off
Concept: The process of weighing the benefits and costs of improving one function against the potential
detriment to another.
Related terms: Multi‑Criteria Decision Analysis, Pareto Optimization, Value Index
Explanation: Many design choices affect multiple functions simultaneously; a trade‑off analysis quantifies
these effects to support balanced decisions.
Example: Selecting a lightweight steel alloy for a bridge reduces self‑weight (benefiting “support‑load”) but
increases material cost (affecting “budget”). A trade‑off matrix shows the net gain in life‑cycle cost after
accounting for reduced maintenance.
Practical application: Trade‑offs are presented in a matrix format during the value engineering review
meeting, with weighted scores reflecting stakeholder priorities.
Challenges: Assigning appropriate weights, handling conflicting qualitative criteria, and avoiding analysis
paralysis when numerous trade‑offs exist.

---
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Function‑Cost Index (FCI)
Concept: A metric that expresses the cost per unit of functional performance, often used to compare
alternatives.
Related terms: Cost‑Benefit Ratio, Function Cost Relationship, Value Index
Explanation: FCI = Cost / Performance. A lower index indicates a more economical delivery of the required
function.
Example: For a lighting system, the FCI for “provide‑illumination” is calculated as $0.12 per lumen for LED
fixtures versus $0.18 per lumen for fluorescent fixtures, supporting the LED recommendation.
Practical application: The index is plotted for each AVO to facilitate quick visual comparison.
Challenges: Defining a consistent performance unit across diverse functions, and ensuring that cost data
include all relevant direct and indirect expenses.

---

Integrated Project Delivery (IPD)
Concept: A collaborative project delivery method that aligns the interests of owner, designer, and contractor
through shared risk and reward.
Related terms: Design‑Build, Value Management, Joint Venture
Explanation: IPD creates an environment where value engineering is a continuous process rather than a
discrete workshop, embedding value‑focused thinking throughout the project lifecycle.
Example: An airport terminal built under IPD incorporates a real‑time value dashboard that tracks function
cost trends, enabling the team to adopt a new prefabricated façade system when cost thresholds are
exceeded.
Practical application: The IPD contract includes a clause mandating a minimum of two value engineering
sessions per design phase.
Challenges: Establishing trust among parties, defining equitable risk‑sharing mechanisms, and managing
intellectual‑property concerns when sharing innovative ideas.

---

Life‑Cycle Cost (LCC)
Concept: The total cost of ownership of an asset from acquisition through disposal, including acquisition,
operation, maintenance, and de‑commissioning expenses.
Related terms: Life‑Cycle Assessment, Net Present Value, Cost‑Benefit Ratio
Explanation: LCC is the cornerstone of value engineering because it captures long‑term financial
implications of design choices that may not be evident in upfront budgets.
Example: Replacing a conventional HVAC system with a variable‑refrigerant‑flow (VRF) system incurs a 15 %
higher initial cost but yields a 35 % reduction in annual energy expenses, resulting in a lower LCC over a
20‑year horizon.
Practical application: LCC calculations are performed using discount rates appropriate to the organization’s
cost of capital, and results are documented in the Value Engineering Report.
Challenges: Selecting an appropriate analysis period, forecasting future energy prices, and accounting for
uncertain regulatory changes that may affect operating costs.
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---

Life‑Cycle Assessment (LCA)
Concept: A systematic evaluation of the environmental impacts associated with all stages of a product’s life.
Related terms: Life‑Cycle Cost, Sustainability, Environmental Impact
Explanation: While LCC focuses on monetary cost, LCA adds a sustainability dimension, allowing value
engineering to balance economic and environmental objectives.
Example: An LCA for building insulation compares mineral wool, cellulose, and aerogel, revealing that
aerogel, although more expensive, delivers a 40 % lower embodied carbon, supporting a value option that
aligns with the client’s green‑building certification goals.
Practical application: LCA results are integrated into the decision matrix alongside financial metrics,
producing a composite score for each alternative.
Challenges: Gathering reliable inventory data, handling regional variations in material production impacts,
and translating environmental metrics into comparable monetary terms.

---

Life‑Cycle Return on Investment (LC‑ROI)
Concept: The ratio of net financial benefits to total life‑cycle costs, expressed as a percentage or multiple.
Related terms: Net Present Value, Internal Rate of Return, Life‑Cycle Cost
Explanation: LC‑ROI provides a concise measure of the profitability of a value engineering option over the
asset’s lifespan.
Example: A value option that introduces a solar PV system on a warehouse roof has an LC‑ROI of 1.8,
indicating that for every dollar invested, $1.80 of net benefit is realized over 25 years.
Practical application: LC‑ROI is presented to senior finance officers to secure funding for capital‑intensive
value options.
Challenges: Selecting discount rates that reflect project risk, and incorporating non‑financial benefits such
as brand enhancement into the ROI calculation.

---

Multi‑Criteria Decision Analysis (MCDA)
Concept: A structured approach for evaluating alternatives against multiple, often conflicting, criteria.
Related terms: Function Trade‑off, Weighted Scoring, Pareto Optimization
Explanation: MCDA assigns weights to criteria such as cost, schedule, risk, sustainability, and stakeholder
satisfaction, then aggregates scores to rank alternatives.
Example: In selecting a façade material, criteria include cost (40 %), thermal performance (30 %), aesthetic
appeal (20 %), and environmental impact (10 %). The MCDA yields a composite score that favors a
high‑performance insulated metal panel.
Practical application: Decision‑making software (e.g., Expert Choice) is used to capture stakeholder input
and generate transparent rankings.
Challenges: Achieving consensus on weightings, preventing bias in scoring, and ensuring that the analysis
remains flexible as project priorities evolve.
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---

Net Present Value (NPV)
Concept: The present‑value sum of cash inflows minus cash outflows over a project's life, discounted at a
specified rate.
Related terms: Life‑Cycle Cost, Internal Rate of Return, Cost‑Benefit Ratio
Explanation: NPV determines whether a value engineering option adds monetary value when time value of
money is considered. A positive NPV supports adoption.
Example: An alternative that reduces annual maintenance costs by $25,000 for 10 years, with an upfront cost
of $120,000, yields an NPV of $12,500 at a 5 % discount rate, justifying the investment.
Practical application: NPV is calculated in spreadsheet models and included in the financial appendix of the
Value Engineering Report.
Challenges: Selecting an appropriate discount rate, handling cash‑flow timing uncertainties, and integrating
non‑monetary benefits into the NPV framework.

---

Pareto Optimization
Concept: Identifying solutions that are non‑dominated, meaning no other alternative is better in all criteria.
Related terms: Multi‑Criteria Decision Analysis, Function Trade‑off, Value Index
Explanation: Pareto analysis helps value engineers focus on a set of “efficient” alternatives, reducing the
decision‑making burden.
Example: A set of façade options is plotted on a cost‑versus‑energy‑performance graph; three options lie
on the Pareto front, each representing a different balance of upfront cost and long‑term energy savings.
Practical application: The Pareto front is displayed during stakeholder workshops to illustrate trade‑offs and
to guide consensus building.
Challenges: Communicating the concept to non‑technical audiences, and dealing with the possibility that
the Pareto set still contains many alternatives requiring further filtering.

---

Performance Specification
Concept: A document that defines the required functional outcomes without prescribing the means of
achieving them.
Related terms: Prescriptive Specification, Functional Requirements, Design‑Build
Explanation: Performance specifications empower contractors to propose innovative, value‑adding
solutions, aligning with the core philosophy of value engineering.
Example: Instead of specifying “use 2 in. copper pipe,” a performance specification states “provide water
supply with a pressure drop ≤ 5 psi at peak demand.” This invites alternatives such as PEX or HDPE piping.
Practical application: The specification is drafted early, reviewed by the value engineering team, and
incorporated into the tender documents.
Challenges: Ensuring that performance criteria are measurable, avoiding ambiguity that could lead to
non‑compliant solutions, and managing the risk of unexpected performance deviations.
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---

Project Charter
Concept: The formal document that authorizes a project, defines its objectives, scope, and high‑level
constraints.
Related terms: Scope Statement, Stakeholder Register, Baseline
Explanation: The charter sets the context for value engineering by stating the value objectives (e.g., cost
reduction, schedule acceleration) and the authority to implement changes.
Example: A charter for a highway expansion project includes a value objective to achieve a 10 % cost saving
through value engineering, granting the project manager authority to approve AVOs up to $500,000
without higher‑level approval.
Practical application: The charter is referenced during each value engineering session to ensure alignment
with overall project goals.
Challenges: Maintaining alignment as project scope evolves, and ensuring that chartered value objectives
remain realistic throughout the project lifecycle.

---

Project Management Information System (PMIS)
Concept: Software tools that support planning, execution, monitoring, and reporting of project activities.
Related terms: Earned Value Management, Change Control, Baseline
Explanation: PMIS captures baseline data, records value engineering changes, and updates cost and
schedule forecasts in real time, providing visibility to stakeholders.
Example: After adopting a modular construction AVO, the PMIS automatically adjusts the critical path,
updates cost baselines, and reflects the new earned value metrics.
Practical application: Integration with cost estimating modules enables automatic recalculation of LCC and
NPV for each approved option.
Challenges: Ensuring data integrity, training users on value‑engineering workflows, and coordinating
updates across multiple disciplines.

---

Scope Creep
Concept: Uncontrolled expansion of project scope without corresponding adjustments to time, cost, or
resources.
Related terms: Change Control, Baseline, Value Management
Explanation: While value engineering seeks to add value, it must guard against inadvertent scope creep that
erodes benefits. Clear documentation of functional requirements and rigorous change control are essential.
Example: During a value engineering review, a stakeholder requests an additional “smart‑lighting” feature.
Without a formal change request, the project risks exceeding budget and schedule, constituting scope
creep.
Practical application: All value‑adding proposals are logged as change requests, evaluated for impact, and
approved through the established governance process.
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Challenges: Balancing legitimate improvement opportunities with the need to protect project constraints,
and communicating the cost of added scope to stakeholders.

---

Stakeholder Register
Concept: A log that identifies all individuals or groups affected by the project, along with their interests,
influence, and communication needs.
Related terms: Stakeholder Analysis, Communication Plan, Value Management
Explanation: Effective value engineering requires understanding whose needs drive each function, ensuring
that proposed alternatives align with stakeholder priorities.
Example: A stakeholder register lists the hospital administration, clinical staff, patients, and regulatory
bodies; each is assigned a weight that influences the criteria in the MCDA for a new surgical suite design.
Practical application: The register is updated after each value engineering session to reflect any new
participants or changes in influence.
Challenges: Accurately assessing stakeholder influence, handling conflicting priorities, and maintaining
engagement throughout the project.

---

Value Assessment
Concept: The systematic evaluation of a product, service, or process to determine its worth relative to cost
and performance.
Related terms: Value Index, Cost‑Benefit Ratio, Function Cost Matrix
Explanation: Assessment combines quantitative metrics (e.g., CBR, NPV) with qualitative judgments (e.g.,
risk, brand impact) to produce a holistic view of value.
Example: A value assessment of a new logistics software includes savings from reduced manual entry,
improved data accuracy, and intangible benefits such as enhanced decision‑making speed.
Practical application: The assessment is compiled into a Value Engineering Report, serving as the primary
document for decision‑makers.
Challenges: Balancing objective data with subjective opinions, and ensuring that the assessment remains
unbiased.

---

Value Index
Concept: A composite score that aggregates multiple performance and cost criteria into a single numerical
value.
Related terms: Multi‑Criteria Decision Analysis, Function Cost Index, Pareto Optimization
Explanation: The index is calculated by normalizing each criterion, applying stakeholder‑defined weights,
and summing the results. Higher values indicate greater overall value.
Example: An AVO for a fire‑suppression system receives a value index of 82, compared to the baseline index
of 70, reflecting superior cost efficiency and safety performance.
Practical application: The index is displayed on dashboards for quick comparison during executive reviews.
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Challenges: Determining appropriate normalization methods, avoiding over‑reliance on a single numerical
score, and updating the index as project conditions change.

---

Value Management (VM)
Concept: A structured process that integrates value engineering throughout the project lifecycle to
maximize function while minimizing cost.
Related terms: Value Engineering, Integrated Project Delivery, Value Planning
Explanation: VM expands the scope of traditional value engineering from a single workshop to a continuous
discipline, embedding value‑focused thinking into design, procurement, construction, and operation.
Example: A VM program for a municipal water‑treatment plant establishes a Value Steering Committee that
meets monthly to review cost‑performance metrics and approve new value options.
Practical application: VM utilizes a Value Management Plan that outlines roles, responsibilities,
decision‑making authority, and performance measurement criteria.
Challenges: Securing sustained executive support, integrating VM activities with existing project
governance, and measuring long‑term value outcomes.

---

Value Planning
Concept: The proactive identification of value targets and the roadmap to achieve them, typically performed
early in the project.
Related terms: Value Management, Value Index, Cost‑Benefit Ratio
Explanation: Planning defines quantitative goals (e.g., 15 % cost reduction) and qualitative aspirations (e.g.,
sustainability certification), guiding subsequent value engineering efforts.
Example: In the value planning phase of a high‑rise office tower, the team sets a target LCC reduction of
$2 million and a LEED Gold certification as key objectives.
Practical application: The plan is documented in a Value Planning Charter and referenced in all subsequent
value engineering workshops.
Challenges: Setting realistic yet ambitious targets, aligning multiple stakeholder objectives, and adapting
the plan as design evolves.

---

Value Proposition
Concept: A statement that articulates the benefits a project delivers to its owners and users relative to its
costs.
Related terms: Value Assessment, Stakeholder Register, Business Case
Explanation: The proposition summarizes why the project is worthwhile and serves as the benchmark
against which value engineering alternatives are measured.
Example: The value proposition for a smart‑city infrastructure project emphasizes reduced traffic
congestion, lower emissions, and long‑term operational savings.
Practical application: It is included in the project’s business case and revisited after each major value option
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to ensure alignment.
Challenges: Quantifying intangible benefits, maintaining consistency across different project phases, and
communicating the proposition to diverse audiences.

---

Value Stream Mapping (VSM)
Concept: A lean‑tool that visualizes the flow of materials and information required to deliver a product or
service.
Related terms: Lean Construction, Process Improvement, Function Decomposition
Explanation: VSM identifies non‑value‑adding steps (waste) and highlights opportunities for cost reduction,
schedule acceleration, or quality improvement.
Example: A VSM of the procurement process for steel beams reveals redundant approvals causing a 10‑day
delay; a value engineering recommendation eliminates one approval layer, streamlining the process.
Practical application: The map is updated after each value‑engineering change to capture new flow
dynamics.
Challenges: Accurately capturing complex, cross‑functional processes, and ensuring that waste elimination
does not compromise necessary controls.

---

Weighted Scoring Model
Concept: A decision‑making tool that assigns scores to alternatives based on criteria weights and
performance ratings.
Related terms: Multi‑Criteria Decision Analysis, Value Index, MCDA
Explanation: Each criterion (e.g., cost, risk, sustainability) receives a weight reflecting its importance;
alternatives are rated, multiplied by the weight, and summed to produce a total score.
Example: For selecting a structural steel supplier, criteria are cost (50 %), delivery reliability (30 %), and
environmental compliance (20 %). The weighted scores rank Supplier A highest, supporting its selection.
Practical application: The model is built in spreadsheet software and reviewed in the value engineering
decision meeting.
Challenges: Preventing bias in weight assignment, ensuring rating scales are consistent, and revisiting
weights as project priorities shift.

---

Work Breakdown Structure (WBS)
Concept: A hierarchical decomposition of the total scope of work into manageable deliverables.
Related terms: Function Decomposition, Schedule Baseline, Cost Allocation
Explanation: The WBS provides the framework for assigning costs, responsibilities, and schedule elements,
which are essential for evaluating the financial impact of value engineering proposals.
Example: A WBS element for “install‑electrical‑distribution” is linked to the cost estimate for conduit, panels,
and labor; a value option that uses bus‑duct instead of conduit re‑allocates costs within this element.
Practical application: Updated cost estimates from approved AVOs are rolled up through the WBS to reflect
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new total project cost.
Challenges: Maintaining alignment between the WBS and functional decomposition, and updating the
structure as design changes occur.

---

Zero‑Based Budgeting (ZBB)
Concept: A budgeting approach that starts from a “zero” baseline each period, requiring justification for all
expenditures.
Related terms: Cost Allocation, Value Engineering, Financial Management
Explanation: ZBB forces teams to re‑evaluate every cost line, creating fertile ground for value engineering to
identify unnecessary or inefficient spend.
Example: In a facility‑renovation project, ZBB reveals that the originally allocated $200,000 for premium
finishes can be reduced by $80,000 without affecting core functional requirements, freeing funds for a
higher‑efficiency HVAC system.
Practical application: The finance department conducts ZBB cycles annually, integrating value engineering
recommendations into the budgeting process.
Challenges: The effort required to justify every cost item, potential resistance from departments accustomed
to incremental budgeting, and ensuring that cost cuts do not compromise critical performance.
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