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Engineer the operation
before you design the building.
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REAL  P ROJ EC T WOR K   ·   ANON YMI Z ED CL IE NT  E NG AG EM EN TS

Real client work — not a mockup.
Two pieces of an actual engagement, before we explain how VCE gets there.

Space Planning & Analysis — real facility space classified and scored 
down to the square foot.

Flow Analysis — a week-long kaizen event, current state vs. future state, cutting total material travel by 30%.

Full breakdowns of these two, plus block layout, space, and flow analysis, start a few pages in.



WH Y F RON T- EN D PL A NNI NG  MAT T ERS

Engineer the operation before you design the building.

Locking in a building design before the operation is fully planned is how facilities end up 
with costly rework, relationships and adjacencies baked into the wrong places, utilities sized 
for the wrong loads, and space allocated to the wrong things. 

Not under-planned. Operationally unengineered. The mechanical and electrical systems 
get engineered — sized, calculated, stamped. The layout itself almost never does.

VCE brings that same rigor to the layout: operational requirements, space, circulation, 
utilities, and relationships, defined before design moves too far forward — while changes 
are still cheap to make.

WITHOUT THIS STEP, HERE'S WHAT FOLLOWS:

▪Conflicts surface mid-construction, triggering change orders and cost overruns.

▪Fixes cascade through the remaining phases, breaking the schedule.

▪Utilities and layouts get retrofitted after the fact instead of designed right the first time.

ONE PLAN.  
EVERY STAKEHOLDER BUILDS FROM IT.

Owners

Architects

Engineers

Contractors



HOW VCE  F ITS  I N

One step added. Everything else about your process stays the 
same.
The same CONCEPT → DESIGN → CONSTRUCTION path you already run — VCE just adds one step up front.

NEW — ADDED BY VCE

Program Planning Engineered Schematic Facility 
Layout Package Architectural & MEP Design Construction & Move-In

VCE plugs into the process you already run — no new gates, no new vendors, no disruption to your existing team.



WH Y T HIS  MAT T ERS ,  BY  THE  N UMB E RS

Front-end planning isn't just our opinion — it's measurable.
Two independent industry research bodies have tracked this across hundreds of real capital projects.  Here's what they found:

~10% CII

Lower capital cost

On average, projects that planned well upfront 
cost about 10% less to build than projects that 
skipped that step — the single biggest cost lever 
CII found.

~7% CII

Shorter schedules

Well-planned projects also finish construction 
about 7% faster on average, with roughly 5% 
fewer change orders along the way.

Up to 20% IPA

Best- vs. worst-planned projects

Compare the best-planned projects to the worst-
planned ones and the total capital cost can swing 
by up to 20% — same scope, very different bill.

CII = Construction Industry Institute, Adding Value through Front End Planning (Research Team RT-268, publication SP268-3, 2012). Findings reflect a focused set of 17 case-study projects (~$1.5B combined 

value), part of CII's broader front-end planning dataset spanning $35B+ in aggregated project data.  

IPA = Independent Project Analysis, Front-End Loading (FEL) Index research, benchmarked across IPA's database of 25,000+ capital projects.

This same research base is what VCE's FRF process is built on.



FACI L I TY  READI NES S  F R AM EWOR K  ( FR F )

The FRF Gate Process
An optional Front-End Planning (FEP) process for facility and building owners who need it.

1 Validate the Need

Confirm the problem is real, 
independently — not just one 
department's wish list — and set a 
rough budget range.

ACCOUNTABLE

Executive sponsor

GATE 1

Need
Validated

“Worth spending 
real planning 
money on?”

2 Define the Scope

Block layout, capacity, relationships, 
space and flow — locked to a level 
two estimators could price the same.

ACCOUNTABLE

Project lead / facilities director

GATE 2

Scope
Locked

“Could two 
estimators price 
this the same?”

3 Prove the Numbers

Real cost estimate, schedule, delivery 
method, and risk register — all traced 
back to the locked scope.

ACCOUNTABLE

CFO / finance + facilities director

GATE 3

Numbers
Proven

“Does this trace 
back to the real 

scope?”

Facility Readiness 
Score (FRS)

scored here — 
/100

4 Commit the Money

A defined, priced, scheduled project 
goes to whoever actually controls 
capital — for a formal decision.

ACCOUNTABLE

Board / council / executive 
leadership

GATE 4

Funding
Committed

“Funding a real 
plan — or a 

guess?”

FRF  —  a gated process for defining the scope of any facility or building project before you commit capital

FRS  —  a scored readiness index, run once at Gate 3, confirming the numbers are real before capital is committed

After Gate 4, the funded package moves to the architect and MEP team for detailed design and construction — both outside FRF's scope.



WH AT VCE DOES

Six ways VCE plans the operation first

2D/3D AutoCAD Modeling

Make proposed layouts easy to understand so every 
stakeholder sees the same plan before changes get 
costly.

Block Layout Planning

Define operational needs, activity requirements, 
space needs, relationships, and flow before design 
moves too far forward.

Relationship Planning

Some areas need to be close. Others need to be 
separated. Make those needs visible before layout 
decisions are finalized.

Flow Analysis

Examine the movement of materials, people, 
vehicles, and equipment to find bottlenecks and 
reduce wasted motion.

Space Planning & Analysis

Understand how facility space is actually used and 
allocated, and how much supports revenue-
generating work.

Utilities Documentation

Catalog power, compressed air, water, drains, gases, 
and HVAC needs in an organized matrix for design 
handoff.



SA MP LE  WOR K  ·  AN ONYMI Z ED CL IE NT  E NG AG EM EN T

2D/3D modeling: everyone sees the same plan

Concept space plan, modeled in 2D/3D — the model every 
stakeholder reviewed before drawings began.

Utility & equipment coordination — 3D shows what a 2D drawing 
can't, so the plan is actually understood before it's built.



SA MP LE  WOR K  ·  AN ONYMI Z ED CL IE NT  E NG AG EM EN T

Block layout planning, before design starts

Production lines, expansion space, labs, and warehouse receiving blocked out and sized in CAD before detailed architectural design begins. Used to 
compare footprint options before the building shell was locked in.



SA MP LE  WOR K  ·   A NONYM IZ E D CL I E NT ENG AG E ME NT

Relationship planning, made visible

Labels and identifying details have been replaced to protect client confidentiality. Colored lines show where departments and 
equipment need to be close, and where they need to be kept apart, across floors and buildings.

RELATIONSHIP CHART

Each pair of areas is scored for how important it is 

that they sit close together or stay apart, giving a 

single reference every layout option gets checked 

against. That resolved conflicting department 

priorities with data instead of opinion.



SA MP LE  WOR K  ·   A EROS PACE & DE F EN SE K AI Z EN E VE NT

Flow analysis: where distance adds up

A week-long kaizen event, current state vs. future state: every material flow re-mapped and re-run, cutting total travel distance by 30%.



SA MP LE  WOR K  ·   A NONYM IZ E D CL I E NT ENG AG E ME NT

Flow Analysis:  you can’t improve flow you can’t see

Every move of one product and its parts through the warehouse.
Mapped in full — not assumed.

The same product as it flows through the production line.
This line was assumed to run in a simple straight line.

Product and Production line names shown are illustrative placeholders; the underlying flow analysis is real.



SA MP LE  WOR K  ·  AN ONYMI Z ED CL IE NT  E NG AG EM EN T

Space planning: a high-level site space analysis

Look beyond total square footage. Before drilling into equipment density, VCE classifies space at the 
site level by function — production, warehouse, support, office — so leadership can see how the 
whole site is actually being used.

Site-level metrics show what share of the footprint is production versus everything built around it, 
which is the first checkpoint before any detailed space planning begins.

This high-level view sets the frame; the next step narrows in to how densely equipment fills the 
production space itself.



SA MP LE  WOR K  ·  AN ONYMI Z ED CL IE NT  E NG AG EM EN T

Space planning:  Value-Creating Space, by the numbers

Equipment Packing Density measures how much of your operations space is 
occupied by value-creating and revenue-generating equipment & processes, 
versus everything else.

Mapping it area by area shows where a facility is running efficiently and where 
capacity is being left on the table.

Comparing areas against a target density turns square footage into a number 
leadership can act on.



SA MP LE  WOR K  ·   I L LUST R ATI V E E XAM PL E

Utilities documented in one clear matrix

Format used to catalog power, compressed air, water, drains, gases, and HVAC needs by area for handoff to design teams.                                                               
      Values shown are for demonstration only. This is what keeps mechanical and electrical sized to real loads, not guesswork.



FROM CONCE PT  TO DES I G N

A concept package your architect and MEP team can start from

When VCE's front-end planning wraps up, your architect and MEP 

engineers start from a concept package that has already been checked 

against real operational requirements — relationships, space, flow, and 

utilities.

That means design moves faster, with fewer surprises once drawings 

are underway.

Design starts from a validated operational foundation.

WHAT'S IN THE PACKAGE

2D/3D concept model

Block layout plan

Relationship study

Flow analysis

Space & density analysis

Utility requirements matrix



ROBIN OWENS
Founder & Principal Engineer                                     
   Veritas Concept Engineering

30+ years in industrial engineering & 
operations

BS Industrial Engineering, MMM, and MBA, 
Penn State

8 years living and working in Asia; former IE 
instructor, Mapúa University, Manila

Navy veteran — 5 decorations, 2 years of 
service in the Persian Gulf

BACKG ROUND

Robin brings over 30 years of industrial engineering and operations experience from 

Boeing, Amkor Technology, Advanced Energy, Intel, and Becton Dickinson, including 

multiple site leadership roles at Jabil.  Robin also spent 7 years with Dr. Dave Sly of 

Iowa State University, helping bring FactoryFLOW and FlowPlanner, the industry's 

leading facility layout and flow analysis software for decades, to companies across the 

USA and Asia. 

Robin works directly with facility owners, architects, MEP engineers, and general 

contractors, translating operational requirements into plans the design and construction 

teams can build from.

S PECI A LI ZATI ON

Front-end facility planning for new and modified facilities, staying engaged through 

design and construction to preserve the original operational vision in the finished 

facility.



PUB L IS HED E XPE RTI S E

25 years of published work on facility planning

ISE MAGAZINE  ·   JUNE 2026

Measuring What Matters: Rethinking How Facility Space Is Defined and Managed

Co-authored with Michael Ellis, retired VP at Amkor Technology

INDUSTRIAL ENGINEER MAGAZINE · OCTOBER 2013

Automatic Engineering: Asian Manufacturers Can Duplicate Western Improvements with MPM Systems

INDUSTRIAL ENGINEER MAGAZINE · NOVEMBER 2011

Advancing Facility Planning: Education and Practice in Asia Fall Short of Europe and the United States

IIE SOLUTIONS MAGAZINE · AUGUST 2001 (COVER STORY)

Modeling Future Factories: Whether You Look to the East or the West, 3D Modeling is the Future



WH EN TO EN GAGE

Planning a new facility, expansion, renovation, or layout change?

VCE helps define operational requirements before architectural design moves too far forward — whichever of these is on your plate right now.

New Facility

Define operations and space 
needs before ground breaks on 

design.

Expansion

Plan added capacity without 
disrupting what already works.

Renovation

Reset relationships, flow, and 
utilities inside existing walls.

Layout Change

Re-plan operations before 
equipment and teams get moved.



HOW TO ENG AG E

You don’t have to do it all at once.

Every piece of VCE’s front-end planning stands on its own.  Start with the one question costing you the most right now, or run the full plan front 
to back.

Full Front-End Plan

All six pieces — block layout, relationships, space, flow, utilities, and 

2D/3D modeling — run together into one concept package for your 

architect and MEP team.

One Service at a Time

Just need to know if your space is used well, or where flow is 

wasting time? Pick a single piece — block layout, relationships, 

space, flow, or utilities. Each one stands on its own.

Either way, the goal is the same:  real answers before decisions get expensive to change.



LE T ' S  TAL K

Let's plan the operation first.
Robin Owens, Founder & Principal Engineer — Veritas Concept Engineering

contact@veritasconcept.com

(970) 413-9468  ·  Mountain Time (Northern Colorado)

www.veritasconcept.com

linkedin.com/in/robin-d-owens
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