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Estimating and Job Costing Digital Printed Matter

Introduction

The$50billion GeneralComnercial printing industry” specializes in mnufacturing
custom-produced printing to meet the business needs of clients. Commercial products
include: brochures, flyers, posters,ahiooks,direct marketing, corporate collateral, and
similar materials used for advertising products and services.

Throughouthe 1980sand1990s,color comnercial printing increasedn bothvolume
andquality. During this period,sheetfedffsetlithographywasthe dominantprinting method
for short-run commercial color products, capaiflproducingbeautiful high-qualitywork.

In the 1990s, commercial printing expada@dsincreasedffluenceempowered
consunerism. Commagial advertising grew imlirect proportion to consumer prosperity
achieved in the 1990s. The economic expansion during the dot-conbboom in the late 1990s
was particularly profitable for commercial printers.

Today, the comercial printing segment is gatlyinfluencedby econonnc conditionsas
well as increased competition for advertising dollars from other media, including television
and the World Wide Web. In recent years, commercial print volume has been stagnant or in
decline, with only a few products seeing sateseasesToday,thereis stiff conpetition
among printers for the limited dollars spent on comercial printing.

In comnercial printing, each project is stomproduced, often with unique challenges.
Unlike most manufacturing, the commercial printer encounters new specifications each day,
which are usually custoen-driven, andften poorly docuranted and communicated.
Printers understand the capabilities of their processes, but ategognizethateachproject
requires individual attention. Individual jobespficationsimpactworkflow, conplexity,
running speeds, waste allocation, ancetiaquirel to producethefinal printedproduct.For
thisreasoncommerciaprintersusuallyplanandestimatethe costof job productionbefore
commencing on a project.

In years past, commercial printing was highly craft-based. The skill of the craftsmen
helpedto differentiateoneconpanyfrom anothe andwarrantedorice distinctions.In sone

cases, the most skilled printers producedebatork andcommandedbetterpricing; at other

! Davis, R. H. (2005) QA Macro View of Print MarketsOEconomic and Print Market Flash Report — July
22, 2005. Alexandria, VA: Printing Industries of America/Graphic Arts TechnicalFoundation.
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times, larger printing companies could affepecialized equipment that could produce work
profitably at a lower cost than their direct qostitors.

The typical job began with @st estimate, where sales emagenent would then nark-up
the estimate to include a profit, and the price quotation would be forwarded to the custom
The price ves usually directly calculated frothe cost as a percentage above the estimate.

Today, commercia lithographers have difficulty differentiating themselves from one
another, primarily due to the eimination of crat positions and increased reliance on
automation. Simultaneously, the comparatively low financial barriersto entering the
commercialprinting businesdaveallowednew print serviceprovidersto enterthe
marketplace, many of whom are able to price their services aggressively dueto low debtor
strong cajtalization. Technologylemocratization diminishes quality differences, as many
commercia printers produce high-quality work today.To compoundhis phenonenon,sonme
print buyersarewilling to sacrifice quality demands in favor of time compression.

Pricing thus comes under pressure. Price becomes the single most dominant
differentiator between print providers.

Profit margins are down as companies compete on smilar quality. Combined with little
growth in the narket, commercial lithography isnder pressure. In some segments, print is a
commodity, distinguished only by price. Fammpanies choosing to compete as a cost
differentiator, the focus is on economiesscdl e, waste elimination, and overall cost

reduction.

Purpose of the study

The purpose of this study is to docemh and analyze current cost estimating and job
costing practices for commercial digital printing. The study will evaluate the relationship of
traditional estimating and costing methods to methods cited in the survey. The survey
findings will be used to suggedirections that nght be taka to improveor developreliable
systens for estimatingandjob costingcommerdal digital printing. Aportionof this study
wasoriginally presentedtthe20071S&T/SPIE Electronic Iraging Conference.

This study answers the questions: 1) Whethmds are currently being used to estimate
digital printing?2) Whatis the relationship between estimating and pricing digital printing?
3) To whatextent,if atall, do digital printersusefull absorptionall-inclusiveBHRsfor
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estimating B and if they do not, whattiods ae used to assign costs to various operations?
4) To what extent do digital printersltat and analyze job costs upon completion of
each job?

Current Pricing Practices

As amature industry, today@ print marketplace has clearly-defined price ceilings. There
is slight pricing latitude,but higher prices must be intensely justified to customers. For this
reason, it isvital that pricing be based on actively researchedonpetitive information. A
well-definedpricing strategy combined with aggressive costdection plans, is critical for
supporting reasonabl e profit margins in commercial printing.

Growth for traditional commercial color printing hasbeenstagnanandmarginshave
generally been poor in recent years. In 2@Q&average lithographer made just 2.5 percent
return on sales®. This number is projected to Bepercent for 2006. Price premiums, when
justified, help to increase profit margins on individual jobs and lead to greater profitability as
a whole. Value-added services D servicgstecoreprinting productsthatprovideunique
significance to the customer Dare generally perceived as the means for increasing price,
market share, and profit margins. Successful commercial printers intiaiely know their
custonerO$usinessareproperlyequippedo offer unique solutions for their customer@
problens, andfocuson servicesandproductsthat providedistinct, substantialandwell-

documented value to their customers Da challenging feat in a competitive market.

Cost Estimating

Commercial printers have been cost estimating for many yeas. Estinating costs prior to
producing ajob provides multiple benefits. Primarily, a cost estimate can be the basis for
pricing decisions. When a client requests a price quotation,a custonized costestimateis
prepared using the specifications provided. This infomation is forwarded to sales
management who analyzes the anticipatedguction costs against competitive pricing

information to derive a price quotation. ilsteal scenarios, the cost estimate and price

2 PIA/GATF. 2005, 2005-2006 PIA/GATF Ratios. Sewickley, PA: Printing Industriesof America,
Inc./Graphic Arts Technical Foundation.
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quotation have awide margin for profit. However, in competitive markets, pricing may be
determined independently from the cost estimate.

It could ke argued that cost estating is nolonger necessary for pricing. Since pricing is
substantially market-driven, then why isit necessary to estimate? Why not smply use a price
matrix or competitive pricing? Any managerial accounting system will accurately track
revenuesandexpensesyearly profit andlossstatenents can be developed without a job
estimating system. Even if cost estimating is never performed, accurateprojectionsand
reportscanbe generatedelatel to expensesndrevenues.

The response to that argamt is that knowng anticipated costs prito negotiating price
is extremely helpful. It provides key information to the printing sakerepresentativéo know
thebreak-everpointon productionbthe price paint at which there is both zero profit and
zeroloss.Further,this detail providesusetil informationaboutproductionprocessesr
operations that are particularlygbtable a especially costlyo the business. Cost es#ting
empowers the sales staff with knowledgeaboutwheretheycanbe aggressive and where they
needto holdtheline on price.

For low-margin work, cost estimating takes on anincreasinglyimportantrole. In most
situations, corpanies should not price worklber their costs. However, without a cost
estimate, that break-even point is not known until after production. Further, it is quite useful
to know that the marketplace simply will not support the cost associatedwith perfornming
certain processes. For example, if the marketratefor perfectbindingis extrernely
competitive, it may make sense to outsource these functions to low-cost trade binders instead
of trying to keepthe operationsn-house.The cost estirae helps to expose those cost-
prohibitive operations.

Whataboutdigital printing?Is costestimating still relevant when dealing with digital
printing? Why not sinply price estimate, using smplified formulas with built-in profit to
calculate price? In some cases, the customer canpricethework directly by consultinga
pricing metrix. For printing that is highly uform, price estimatingmakessenseDigital
printing often produces standard sizes, on stahgaper with standardnks andtoners.

Whensimple, low-conmplexity work is produced, pricing tables make sense, whether
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published or private. When complicated, valued-added processes are involved, however, cost
estimating is helpful in managing the pricing and production functiofs.

What are these complicating factors that necessitate an estimate? When smply running
standard paper through a print enginebprint-on-denand (POD)or short-run color printing B
the cost is fairly uniforrand can be easilyredicted. However, when variable data, digital
asset management, digital coatings, variable finishing, or other non-standard processes are
involved, the cormlexity and unpredictabilitpf the job increases. A custarad cost
estimate is necessary.

How is costestimating performed?

The Estimating Process

Cost estimating follows a well-defined workflow. The process begins with tiRequest
for Estimate, provided to the estiator by a sales repsentative or the customer directly.
Whenconpletedthoroughly,therequesfor estimate form contains the specifications to
accurately estimate the cost of production. An dternate to arequest for estimate formis a
Web portal, where the customer or sales representative completes the necessary fields for the
estimate. Most Web portals are integrated with estimating software, facilitating easy transfer
of specifications directly to the softre. The Web hasalsousheredhe eraof the unknown
customer. Today, it is common to estate jobsfor businesses where no established
relationshippreviouslyexists.

After the estimator receives the request for estimate, he or she begins the estimating
process. To estimate correctly, the job® productionmustbe accuratelyplanned Prodiction
planning involves rapping the production stepsdmaterials needed to complete a project.
The estinator breaks down the production planning by cost centevs#center is an area of
production, such as digital prepress,which hasdefinedcostsassociated uh it including
equiprent, labor, supplies, and facilities. Onenoore operations ay be perforned in a cost
center.Forexanple, digital prepressnay include operations such as preflightingame
manipulation, color correction, imposition or proofing, and might have anourly cos rate of
$85 per hour.

% Keif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-2). Bellingham,
WA: SPIE International .
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Estimating involves two steps: planning production andassigning times and costs to the
plan.Sincecostcentersoftenhavedifferent hourly costrates this mustbedone
independently for each cost centeedisnthe production plan. The most commonly used

estimating formulais:

Cost Center estimate = (production time x BHR) + Consumables + Buyouts®

After dl costs have been calculated and summarized, the completed estimate is
forwarded to sales management who analyzesit for price determination. A price quotation is
generated and provided to the custon©ncea price has been agreed upon, an order is
initiated, credit is checked, and the order is entered or transferred @ production planning

module.

Production Standards (Throughput)

Cost estimating relies on intimate knowledge of production.With study,a detailedtable
is generatedeflectingOaverag® of productiorof all variables. For example, it would be
simplistic to say all folding can be producedaatiteof 12,000sheetgperhour.However for
agiven type of fold and under the proper set of conditions, that rate can be achieved. When
paper X can be produced with fold Z at teraf 12,000 per hour, a production rate has been
established.

Average production rates, defined for multiple conditions (type of paper, weight of paper,
etc.) and multiple types of folds (single, right angle, gate-fold, etc.), are called production
standards. It is the standard rat@uaiductionor throughputachievableundersimilar
conditiors an a consitent basis. Eacbperationrequireswell-developedroduction
standards.

Production standards are the rate at which productioncanbeachievedn a costcenter.
Theyareaveragesndshouldreflectreality or atleastaverageout to reflect reality. They are
usually displayed in table (or spreadsheet) fandcontainunitsin relationto time. For

exanple, folding may bereflectedin pieces-per-hour. Other tables @y be reflected in

* Keif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-2). Bellingham,
WA: SPIE International .



Estimating and Job Costing Digital Printed Matter

minutes-per-piece, sheets-per-hour, characters-per-hour, minutes-per-image, or some similar
ratio. Productionstandardsirethe foundationfor calculatingthetime requiredto complete
an operation. All production standards need toelveewedperiodicallyto ensuretheyreflect
actual production.

For particularly challenging estates, wlere production requires unusual or especially
difficult operations, the smart estimator will consult with production experts during the
planning stage. In unique circgtances, the estetor may even seek cost information from
production.

Budgeted Hourly Rates (BHR)

After time has been calculated for one or nore areas of production, costs are applied.
Budgetedhourly rates(BHRS),or more preciselyall-inclusive budgeted hourly rateare
used to apply costs to the estimate®. The basisof all-inclusivebudgetechourly ratesis to
prorate all business costs over each cost center so that production rates recover both direct
costsanda portionof indirector overhead cds. The BHR is #ull absorption cog
accounting method, meaning that indirect business costs are absorbed through production
rates.

The BHR for each cost center incagldireciabor, equipment,suppliesandthe space
andutilities for the operationlt alsoincludesa portionof theindirect costs such as indirect
laborandall generalandadninistrative(G & A) overhead of the business. Though not a
perfect science, the premise isthatall costsof the businessre recoveredatthe endof the
yearthroughthevariousprodudion costcentersAll businesexpenses are charged against
productioncostcenters.

There are several challenges in developing accurate BHRs. First, the method used to
allocae G & A expensewvill impactthe BHR and may make the operation cost-prohibitive.
ShouldoneprorateG & A expengsbasedn squareootageof the costcenter’™How about
as a percentage of the overall exper@eghould the G & A expenses randgrnbe applied
to each cost center. If over or under-inflated, a cost-center@ BHR will not be market-

competitive.

® Keif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-2). Bellingham,
WA: SPIE International .
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Thesecondchallengdiesin calculating the nuiver of hous over which to prorate
capital equipment costs, aswell asindirect andG & A expensedn order to accuately
proratefixed costs,it is necessary to estimte the nurber of annual billable hours for each
costcenter.Sinceno operationis 100 percentproductive,it is notas simple as calculating 40
hours x 52 weeks x 2 shifts; the efficiency of the operatiormustbe accounted for accurately.
Most conventional printers operate betweemp@&@entand85 percentproductivity, butthis
variesfor eachcompanyandoperation.

Digital printers nay operate at lower productty. This is especially true for on-demand
businesses, whoumst always hae capacityavailableto sell. Theseprinterscannotschedule
at maximum capacity.

A third chdlengerelatesto theway BHRsareused. The BHR is assuned to reflectactual
costof productionfor a given costcenter However,in overtime situations or when
productionefficienciesimprove,direct costs are a more accurate depction of true cost. In
these situations, new hourly ratesuld need tde calculated to reflect the increase in annual
billable hours. While constantly readjusting BHRs is impractical, smart printers acknowledge
the impact increasing billable hours has on the bottom-line and may focus on improving
efficienciesor provideincentivesto getadditionalwork from custoners Converselywhen
equipment goes under-utilized, it has detrimental effects on the hourly rate, driving up the
BHR in order to recover overhead costs over fewr billable hours.

BHRstreatall operatingexpenses as variable whenriedlity, many are fixed. While
layoffs do occur in printing, we have reladly fixed labor expenses, excluding ovedim
Further,with traditionalprinting equipnent, capitalexpenseslo not changebasedon volume
of usage.

BudgetedHourly Ratesrely on convertingyearly fixed costs B costs independent of
production volure B intovariable hourly costs Bcosts which increase in direct proportion
with productionvolume. Naturally,thisis chalenging. To convert fixed costs to variable
costs, one must accurately predict annual billable hoursfor eachcostcerter andthendivide
theannualfixed costby annualbillable hours. This assumes the printer knows the
productivity ratio of billale to available hours.

Some costs are more accurately classified as semi-variable, such as labor. If pressesare

closeto capacity the printerwill likely pay employees for 40 hours and schedule
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maintenance or other duties during any dowmdwa fixed cost. However, when production
Is very dow, employees are laid-off, avariable cost. To complicate matters, benefits are
mostly fixed for these employees. Howewgagesarevariableor nearlyvariable.

Consumables

In commerciallithography,thereareconsunablesusedin the manufacturingprocess;
mostcommonlypaper,ink, andplates.The quarity and cost of these materials are estimated,
including waste generated during production. Othensunablessuchasfountainsolution
and press chemistry are generally included in the BHR as opposed to trying to charge to
individual jobs.

Operationgonsuning materialsgeneratavaste Whenaprocessis stable, it is easy to
predict waste and build consumable usage into the estimate.In conventional lithography,
waste is usaly calculated as a percentagitherunlengthandadded to the estiae.
Processontrolis critical in stabilizinga processandmaking waste predictable. With poor
process control in manufacturing, it is diffi cult to predict consumable usagdeadingto the
purchase of incorrect quantities of paper and ink.

One of the most important jobs of the estimator is to correctlyestinate the quantityof
paper needed. This diffi cult job involvespredictinghow much paperwill bewastedon press
andin thebindery.It is usuallydoneby devdoping wastematricesfor bothmakereadyand
running spoilage for all operations using pajeffi culty factors are included in the matrices
to incorporate complexity into the equation.

Outsourcing

Comnrercial printers rarely do everytig. Difficult or unusual operations are often
outsourcedo specialistsTradefinishers(cutting, folding, binding,enbossing, die cutting,
foil samping), premedia companies (photography, prepress, plates), data suppliers (lists, data
processing)andhandfinishing companieghand assembly) are all examples of businesses
who offer specialized services to printerst€urced services, also knowas ObuyoutsO, are
an important component of print production costs and must be accurately reflected in the
estimate.
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Activity Based Costing

Theuseof BHRsis themostcommonmethod for estimating conventional printing.
Opponents of BHRs generally look to ActiviBasedCosting(ABC) or aderivationof ABC
to providebettercostreporting.Activity Baseal Costingfocuseson trackingcostsof all
activities, not just productiooperations. During the estating process, both production
activities and all suppbactivities are recognized and included ithe calculations.

In ABC, administrative activities have an associated rate awd chargetb the cusomer.
The estimating activity has arate, the customer service representative has arate, and the
samples department has arate. These costs, along with production costs, are added up to
complete the estimate. Proponents of ABC insist that it gives a more accurate depiction of
true costs. Rather than prorating all G & A costs and applying them to production activities
exclusively,anyG & A expenseshatinvolve activity perforned for custoners are charged
directly to those customers. Unlike full-absorptionmethods ABC doesnottry to recover
support expenses exclusively through production rates.

David DoddandBill Lavelle,in theirbookActivity Based Costing for Printers,” argue
that BHRs provide inaccurateformation for pricing decisins. Their primary argument
focusesonthefactthatall-inclusivehourly rates (BHRS), while successful in recovering G &
A costs over time, artificially inflate operational costs and often lead to poor sales decisions.
Sales management foregoes certain jobs, assuming they will lose money. In fact, with
accurate manufacturing cost information, sales priced above factory costs are positive. If a
businesss not at full-capacity,pricing above ranufacturing costsvill contribute to overhead
costs and ultiraely profitability, evernthoughfull-absorptioncostsarenotrecouped.

When all issaid and done, all G & A costs must be recovered to end the year On the
black.CPricingbasedn factory costsalonewill not providesufficient income to cover
overhead expenses. However, Dodai@d avelleOs argwmt is accuraten under-capacity
situations, increasing volume with work priced above manufacturing costs, even though
below full-absorption cost, will indeed improve profitability. Capacitythen,becones akey

element in price determination and may justify aggressive pricing.

®Dodd, G. G & Lavelle, W. K. (2003) Activity-Based Costing for Printers: An Implementation Guide.
Nashville: Point Balance Publishing.
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DoddOsind LavelleOsecond argument is that ABC gives a more accurate asseasnof
true costs. Wh ABC, every activity, whédter production or admistrative, has a cost
associated to it. In ABC, a customer service repesentative (CSR) is not a G & A expense.
Rather, the CSR@ time is accounted directly to specific jobs. With ABC, customers with
greaterserviceneedsareaccuratelyreflectedwith higher costs. Their jobs are accurately
estimated with higher CSR costs, aswell. ABC does, in fact, provide a moreaccuratepicture
of true cost.

With conplex VariableDataprograns, a dedicatedprojectmanagermay beneededo
coordinate a sall nurber of jobs. ABC providea betterdepictionof true costsin this
scenaricandmay well be bettersuitedfor companiesdoingthis type of work.

A third reason to adapt ABC as an estimating and costing model relates to managing
admnistrative costs. Most printers do not kndwheir estimating department is efficient or
not. Traditionalcostaccountingmethodsdo not reportthe metrics necessary to deteime if
you have met a benchmark. To effectively manage administrative costs, it is necessary to

track and report support costs.

Arguments against ABC

Those opposed to ABC generally focus on threatpoFirst, they look to the fact that
custoners are not willing to pay for certain sss activities such as eséting. These costs
are nore easily buried in G & A expenses, rattfeantrying to trackand expense them to
individual customers. Typically, support costs are hidden from the customer because they do
not appear as line items on the final invoice.

ABC opponents also argue that while facterpenseareimportantto know, it is a poor
practiceto regularlytakework without adeguaterecoveryof overheadtosts.In under-
capacity, tight-market conditions, it may be necessary, but as a genera practice it undermines
profitability. Further, most methods for developing dl-inclusive hourly rates include
manufacturing BHRs. Mnufacturing BHRseflect direct manufacturing costs only.
Therefore, it is quite sipie for the convetional estimator to report manufacturing costs
only, achievingthe sane informationderivedby ABC.

The third argurent against ABC foases on thcomplexity of calculating costs with

ABC. Since al direct activities must be estimated, not just production activities, thereis

11
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more work involved in establishing an ABCtiesating system and completing the estimate.
Most commercial MIS or accounting systearenot easily adaptable to an Activity Based

Costing system

Job Costing

Cost estimating is performed prior to printing ajob. In commercialithography,it is
completed prior to the price quotation. Job costing,on the otherhand,is thefunction of
trackingandapplyingactualcoststo ajob after production.ts purposes two-fold: compare
actual cost to estimated cost; and ensure all change-orders are applied and correctly billed to
the customer. Job costing usually requiresall custoner changedo be intiated in written
form, ensuring a paper trail for billing purposes.

Commercial printers may link job costing to their payroll system. Thisrequires
employees to accurately track their time against a job in ordeo get paid. Consumables must
alsobetrackedto give accurateaesults Most commercial printers put some emphasis on their
job costing efforts, largely becauseadge-ordes can go unbilled unless an effort is made to
track al costs associated with each job. Job costing also reveal s trends that can help identify
ongoing production problesn

One very importantdmefit of accurategb costing is continuous improvement. The
estimating process needs feedback in order to ensure the most accurate outcomes, which
means that production standards must be continually nonitored. Inproved production
efficiencies, if not reflected in the estimate, will result in fewer print contracts awarded than
possible. Alternatively, an optimistic estimate thatdoesnQeflectactualproductionmay
secure ajob, but result in lost revenues when productitakeslongerthanexpected.

When the estimating manager gets repeated feedback from the job cost report that a
particular process is outperfoimy or underperfoning expectations, he or she can refine the
productionstandardeindconsunablesused.This refinement is anongoingprocessand

when diligently preformed, results in avery accurate estimating system.

Estimating Digital Printing

There are typically three costs associated with acquiring adigital print engine:
1. Capital equipment expense (cost of the press/printer)

12
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2. Service agreement (monthly or yearly maintenance contract)
3. Click charge (licensing agreement or royalty)

The click charge, popularized by Xeroxtire copierbusinessinvolvesafeeper
impression paid by the printer to the press manufacturer. The click charge may or may not
include consummbles and is norally discountedn tiers as volume increases. Sometimes, the
lease cotract includes a certain number of Gai® per wnth, whether or not they are used.

Beyond these three costs, multiple other expenses may be necessary to incorporate an
entire digital workflow for digital printing. Tése nay include networking expenses, digital

prepress equipant and VDP softwa, buildng modifications training, and other expenses.

Digital Press Consumables

Estimating digital printing exhibits smilarities and differences to estimating conventional
lithography.Unlesspaperandtonerink are included in the click charge, theyshbe
estimated in the same manner as conventional printing. Paper quantity is calculated, with set-
up and running waste included for all operatidhst-sheepaperis usuallywrappedn
reans (500sheetspndtypically pricedper 1000 sheets ($/M-sheets) or per 100 pounds
($/CWT). Paper weight, brighteg and finish are all important considerationgn selecting
paper for digital printing. Roll-fed paperasnbe calculated based on linear feet or weight.
Non-paper substrates are estted in a like ranner.

Paper and toner/ink waste does occudigital printing, thoughnot on everyjob.
Therefore, it is necessary to determine the frequency of paper jams, waste that occurs during
machine start-up, and waste that occurs fo@ective quality on a daily or weekly basis.
These and other forms of waste must be documented and prorated into the cost estimating
system <0 that their costs are recovered through billable work.

Ink or tonerusagejf notincludedin theclick-chargejs calculated based on coverage of
the sheet, and then multiplied by run quantity. Usually, coverage is calculated as a percentage
of the total available square inches. A table of ink or toner mileage is referenced to calculate
the total ink or toner usage. An ink/toner mileagetableshowsthe number of squarenchesof
coverage per pound or cartridge of ink or toi@k.or tonerwastemust be predicted and

incorporated into the estimate as well. The use of other consuables included in the digital

13
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printing processsuchasblankets photoimaging platesandwearablgpartsandsuppliesmay
also need to be estimated or incorporated in the BHR.

Digital Press Labor and Other Costs

Toner-based digital printing (alectrostatic process) usuaihcludes a click-charge BDa
licensingfee chargedor eachimpressionAs such, this cost is essential to estimating.
However, it is certainly not the only cost. In nearly all cases, there are one or more operators
whose salary and benefits must aso be recovered. It is possible to create an all-inclusive
BHR, calculate press time usipgoduction standards, and thadd the click charge into the
cost data. While this would certayryield an accurate cost estim, an dternate method is to
develop an inclusive per-click charge, whiclsometimes expressed as an dl-inclusive per
sheet or per piece charge.

Estimating full-absorption costs solely on a per click basis creates s@axhallenges. Fixed
G & A expenses mst be converted to varil@costs and prorated perpnession. This
requires an accurate depiction of annual vatfsomething that may be diffi cult to predict
in some environments.A commonpracticeis to calculatefactory click charges, avoiding the
inclusion of G & A costs. A factory click chgeincludesthe manufacurerOs click charge,
depreciated equipment expense, service contract expensesanydirect labor wages, and
consumables. Fixed costs such as the equipment expense and the service contract are
convertedo aper impression cost, relying upon accurate volwrpredictions. Most & A
costs are not recovered in this cost structudgficient mark-up is required to generate a
contributionto overheadin additionto profit.

Digital Front-end & Variable Data Printing Costs

Of all production functions, digital front-end wdlow is oneof themore conplexto
estimate. For gatic print, the prepress work is similar to commercial lithogaphy in that it
may require estimating costs for graphic design, textentryandproofreadingjmagecapture,
image manipulation and color correction, page layout, imposition, proofing, output, and
preflighting.

Variable Data Printing (VDP), however, creates an additional set of challenges and costs

for which the estimator must account. The discreet production steps thaeedestinmating for

14
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VDP may include: renting lists; database and digital asset management; data cleansing,
verification, and processing; building templates and data rules; RIPping; and response
management. Sone or all of these stepsay be handled by the digital print provider.

Data is the foundation of variable datanging. Thedigital printing companymay be
asked to secure data inaa list broler. Assuch, the estimator must know multiple list
suppliers and have the knowledgentelligently discuss the needs of the client. Lists are
typically rented on @er name or cost per thousand basis. As an example, the list may
include nanas of honeowners in a given regn ata costof $60/M. The morerefinedor
specializedhelist, the moreexpensivat is. Companiesnust understandhe valueand
necessity of quality datafor aVVDP project to be successful. Some work with Customer
Relationship Manageent (CRM) ajplicationsto generateobustdatabases that are used to
build a quality VDP program

Care nust be taken to ensure that the rightada selected, as this is one of thesin
critical aspect®f VDP. Sekctionof alow-cost,non-perfoming list could meanafailed
VDP campagn and a lost client. For thisasonthe costof arangeof lists may be
estimated, with the final pricing determined at the time of order. The client ost sign off on
the list selection in adw&e of producing the project.

The management of databases and digital assetsis another critical component of variable
data printing. If a clean list is provided, taenay be little database management required.
However, some customers may ask the printer to manage their database or to store digital
assetaisedin printing campaignsDigital asset manageent (DAM) involves storing digital
imagedfor easy searchandretrieval. The estimator should understand DAproduction and
must include the costs to build the DAM structure, nanage the database, and include costs
for search, retrieval, and use in collateral pieces.

Imagesusedfor VDP, whetherstoredaspart of a DAM systenor not, may require
sizing,color management, croppingor othermanipulationto provideoptimum results.
Determning suchneedsn advanceof a VDP job or programcanbedifficult unlesssample
files areprovided.Clientsshouldbe advisedof the specifications required for suchaiges
and notified that charges may be levied above the estimate if such manipulation is required.

Data cleansing, verification, and processinvolves cleaning up a database and
preparing it for use in VDP. The most common datacleansingunctionfor VDP is
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merge/purge Merge/purgecleansup a databas&y merging or purging duplicate entries. It is
very comnon for lists to containtwo entriesfor the sare individual, usually with slightly
differentname or addresspellings.Dataprocessing @&y also involve @SS certifying

names for mailing. CASS(CodingAccuracy Support Systénaertification is a USPS
requirenent to receiveddiscountedgostageThe certification process entails converting data
entriesinto USPSapprovedormat, andverification thateachaddresgalls within theknown
rangeof addresse®or a particularstreet.Like all productionprocesseghe estimator must
understandhe operationandassigntimes anddataprocessingoststo a productionplan. The
estimator develops and uses producticamstards to estiate data processing.

Pagebuilding for staticprint runsis similar to the pagelayoutprocesdor conventional
offset printing, but complex VDP work requirdst dynamic fields must be placed into the
page.Tenmplatesanddatarules(if/then staements) may be very complex and quite time
consuning to create, if not in a library. &m an estimating standpoint, page building may
incorporate different tools and differenthourly rates With a challengingvDP project,
multiple hours may be involved in designing the variable data layout. The estimator may
needto consultproductionexpertsto accuately estimate the time of production.

With VDP, processing data at the RIP (ragtggeprocessor)s anongoingprocessnot
aone-time eventasin conventionaprinting. Eachpagemustgo througha RIPpingprocess
to compile the variable data and image the page.Conmplex or poorly-constructe®DP
projects may take longer to process than is needed for the printing of each page, causing a
delay in the delivery of output datato the print ergine. Becausof this potential, RIP
processingor VDP jobsmay usea differentBHR from conventional prepress work. This
cost center may require multiple, specialized serversandadvancednetwaking, thusraising
the hourly rate for VDP RIPping. Alternativexlude a higher press hourly rate or giyn
applying a comlexity factor for VDP work.

Thesucces®f a VDP campaignis measuredby responseates.Response management
incorporates the tracking of responses gdediay a VDP campaignMarketersyetailers,
and others wo buy VDP are interested in tikaeg and verifying the success of one-to-one
print campaigns. While thisis outside the purview of most digital printing companies, this
value-added serviceay be provided by the digitgrinter in an effort to demonstrate ROI to
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the customer. In such situations, the estimator mustdevelopanduseanaccuratesstimating
system to account for the time and computer servers to accurately amage this function.

Variable Finishing

Digital presses my be used to produce products that are folded and bound. As such,
estimating for digital printing may entail estimating the costof cutting,folding, andbinding.
Finishing production for variablgrinting is achievedn oneof three ways: 1) off-line, where
the equipment is separated from printing and is run on conventional, high-speed finishing
equipment; 2) in-line, where the finishing equipment is integrated in-line with the digital
press; or 3) near-line, where the physical equipment is separate buntegrated in the
workflow via network for autortic recognition and set-up.

In-line variable finishing ofinishing-on-demand (FOD) may involve set-upcostsand
reduced press speeds. The estimator must investigate set-up ties by woking directly with
productionsupervisorandequipnent manufacurersto developproductionstandardgor
variable finishing equipment. Extremely complex projects may involve multiple people to
complete the estimate; savvy estimators rely on productionexpertsasresourcesn the
estimating process.

Significant consideration must be given to the carefulhandlirg of printedpiecesn VDP
in al downstream processes. Often, 100% completion is a requirement, assuring that all
individualsin adatalist are sent their document. Any pieces that are damaged, destroyed or
lost must be tracked, reprinted, and then fi nishedbeforethe projector programcanbe
considered coplete. The costs of sh work nust be estimated as a factor of waste within
the project and included in the final priceto theclient. The more processesvolved,the

higher the potential wasteanbe.

Estimating Mailing and Hybrid Work

The complexity of mailing rates and postal regulations has lead any printing conpanies
to employ mailing experts. The estimator may work with an internal mailing expert or
directly with a USPS direct &l service repesentativeTo takeadvantag®f presorting,
automation, or other discounts, the mailpiece must be meticulously prepared. Estimators

should work closely with production to determine the necessary steps to prepare the piece for
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mailing, as the estimate must account for all preparatay stes and costs associated with
placing a piece in the mail stream.

Much variable data printing today, partiaty high-volume applications, involves the
printing of offsetshellswith digitally-printedinteriors,often calledOhybrid@ork. In these
situations, the estimate must include the cost of both conventional priing as well as digital
printing. The work is broken down by cost cented thelitho portionis egimated in parallel
with the digital portion.

Research Method and Data Collection

This study used Elite and Specialidaterviewing, a technique developed by
communicatiorscholarLewis A. Dexter as a qualitative research nethod of intervieving
people who are highly knowledgeable on the acigf theinterviewandin a positionof
importance. The process involves a discussion of the topic during wich responses to the
questionsaredrawnout. Theinterviews resulted in detailédformation about estiating of
digital printing. Interview questionsisedduringthediscussion were developed in advance,
but whenever possible, follow-up and relatgestions were used discover additional
information beyond the devel oped survey.

The data gathering process consisted of two components. An initial background survey
was conducted through @ This was followed-up by 20-40inute telephone interviews
with each canpany. Thirteen supys and interviews were conducted dgrihe period
February 1 through June 30, 2004l.iAterviewees were senidevel or estimating-level

representatives from commercial digital printing companies.

Participating companies

The conpanies who have participated iretbtudy are geographibalistributedas
follows:
» West Coast b 7 cqpanis
* Northeast B3 companies
=  Southeast B1 company
= Mountain states B 1 c@any
= Canadab 1 cqmany
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The following individuals were alstonsultedduringthis study:
»= David Cranage b EFI
» Mike ChiricuzioBBlue Moon Soluions / Arizona State University
» Hal Hinderliter B Graphic Comumication Institute at Cal Poly
= Harvey Levenson BCd Poly State University
» Frank Romano BRochester Instituteof Technology

Company Background Survey

Onceacandidateagreedo paticipate in the study, amitial background survey was
distributed via email to seek basic information, centered on four themes:

1) Contact infornation

2)  Markets served

3) MIS/Estimating system used

4)  Print engines/software used

Contact information

The background survey asked for tadicontactinformationincludingthe

representative® name, company address, and contact email and telephone numbers.

Markets served

Three market segments were identified as requiring custom commercial estimates. short-
run color, print-on-deand, and variable dagainting. Eachof thesemarketsis servedby
commercial digital printing companies, wWho mustunderstand the complexities of each type
of work in orderto successfullyestimatecosts.

The background survey asked if the paréint®sompany isinvolved in transactional
printing. Transactional and wide-foatprinting conpanies were excluded frothe
interviewstage sincethesebusinesseggments are beyond the scope of this study.

The survey aso asked if the company produceccommercialprinting by conventional

lithography.Conventionalithographes have long been estaimg comnercial printing. It
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was assumd that conpanies producing lithogphyalreadyhaveestablisheastineting
practices.

MIS Software, Print Engines, and VDP Software Used

Thesurveyalsoincludedquestionsasto the participant@ Management Information
System (M1S), the digital presses the company owns,andthe VDP applicationgypically
used.Thesequestiondhelpedto deternine if the conpany was a good candidate for the
research.

Thesurveypatrticipans useda variety of black-and-white and color print engines. The
mostcommonenginesvereHP Indigo and Xerox equiprent. See Figure 1.

Digital print engines used
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Fig. 1. The different digital print engines used by gEngroup.

VDP softwae also varied substantially. fee to figure 2 to view the VDP software

packages el by the participants.

Interview Findings

After thebackgroundsurveyswerereturneal, a 20-40minutetelephoneénterviewwas
scheduled with each participant. The interviews followed a structuredsetof questiongut
weretailoredduringtheinterviewin the form of a discussion to discover new information.

Follow-up questions were asked as appropriate.
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Fig. 2. The different VDP software used by sample group.

Interviews averaged 30 minutes in length. Some were completed sooner and many took

longer, depending on the depth of ansvears the need for follow-up questions. The

interviews focused on the following areas:

1.

8.

A A R A

Pricing matrix

Pricing contribution to overhead
Cost estimating using BHRs

Factory click charge

Estimating specific operations
MIS/CE systera
Job sting
Activity Based Casting

Theinterviewprocesdeganwith adescrigion of the purposeof the study,research

method used, and assurance of confidentiality in reportingthe findings. Questiongegarding

the background of the interviewee were aldadsn order to determine if the participant

understood conventional print estimating.
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Pricing matrix

The first three questions asked were:
* Do youusea publishedor privatedigital printing pricing matrix (price list)?
» If so, how was it developed?
= Doesthe matrix include paper costs? Does the matrix include ink or toner costs?
Therationalebehindthesequestiongocused on understanding the role of price
estimating with digital printing companies. It isacommonpracticeto usepricelists, but how
are they developed? Are they based purely on competitive market information? Are they
developed using a spiified Oclick-charge +Hormula?Or, are they developed using a
structured cost estiating process fobwedby strategigoricing practices?
All participants used some form of aprice list with some or all customers.” In some cases
the lists were public but in most cases, the listswere privateandwereusedfor internal

pricing only. These lists were used for standardized work only.

Pricing contribution to overhead

The next question asked:
= Do you know with confidence, precisely howech each digal print job
contributes to general and adnministrative overhead?

Few printers, whether digital or conventionadn honestly answer gt this question.
To date, margins for digital printing have beenhigh enoughto notworry aboutcostand
contribution to overhead. Many expressaduwgh profit to not be concerned with
contributionon ajob by job basis.

More than llf of the respondents did nkihow exactly how each job contributes to
GeneralandAdministrativeoverheadThis shows alack of a comprehensive costing model
by 54 percent of the participatj companies. Most participants knew that their work was

profitable, but not how each jolemtributesto overheadSeeFigure3.

"Keif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-3). Bellingham,
WA: SPIE International .
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Companie s expressing confidence about overhead
contribution knowledge

46% OYes
HNo

54%

Fig. 3. Companies expressing confidenbeuw overhead contribution knowledge.

Cost Estimating Using Budget Hourly Rates (BHRs)

The next questions were:

» Haveyou establishe@nhourly costrateor BHR for your digital press(es)?

»  Whatpercentagef yourjobsinvolve a custom estimate?

=  Which componentarereflectedin the edimate (direct labor, indirectlabor,
utilities, etc)?

Traditional cost estimating involves devel oping full-absorption hourly rates for each cost
center. These three questions focused on whethegentional cost estimating is used for
digital printing. Since severa of the participantscurrentlyhave conventional lithographic
presses or hadany yeas experience in theommercial printing industry, rates are mostly
developed as full-absorption BHRS, convertatigannual business costs int@mfacturing
rates. When asked if hourly rates have been established for each digital press, two
respondentdid not haveestabishedbudgetedourly ratesfor all presses. Both of those

participants expressed interest in developing rates for their presses.

8 Keif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-3). Bellingham,
WA: SPIE International .
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When asked what percentagelwdir digital print work required a detailed cost estimate,
the responses varied significantly. Some companieproducededimating for nearly all their
work while othersrarely produceda cost estimate. See figure 4.

What percentage of your digital work
requires a custom estimate?

Never Less than 25% 50% 75% 90% or
10% more

Fig. 4. Percentage of digitalipting requiring a custom estimate.®

Factory click charge

The concept of a Ofactory clickargeO wasstiussed. A per-click coit calcul ated that
includes not only the press costs (manufacturer@ click-charge, service contract, consumables,
labor),butalsoall otherdirector indirectexpensesprorateddownto asingleimpression.
Thefactoryclick chargemay or may notincludeG & A overhead.

Fourcompanieshadnot calculatedactory click chargesThebalancehadsone
understanding of absorbed cost per impressimugh a few indicate low-precision with this
calculation. A couple of companies reverse-engineered their factory click chargeusinga

conventional BHR approach.

°Keif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-4). Bellingham,
WA: SPIE International .
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Estimating specific operations

The next series of questions focused onditails of cost estiating for @mmercial
digital print, as follows:

= Describethe process/ou useto estimatehe costof short-runcolor or print-on-
demand digital printing.

» Describetheprocess/ou use to estimate the cost of database management.

» Describethe process/ou use to estimate the cost of digital asset management.

» Describethe process/ou use to estimate the cost of data cleansing, verification,
and processing, including Merge/Purge and mailing certification (CASS).

» Describethe process/ou use to estimate the cost of building a VDP page.

» Describethe process/ou useto estimateV’DP RIPping.

= Do you use different hourly rate or factory click-charge for VDP output
compared to short-run color digital printing? Do you pricetheoutputportion
differenty?

» Do you offerresponse management services?f so,descrbetheprocess/ou use
to estimate this service.

* Do you offervariable finishing or finishing-on-demand? If so,describehe
process you use to estimate variablefinishing.

» Do you offermailing services? If so, describe the press you use to estae
mailing.

»  Whatvalue-added services (besides those listed abowk) you offer to clients and

how do you estimte those?

Estimating Database, Digital Asset Management, and Mailing Functions

Database work, digital asset management, and mailing functionsall wereapproacheth
varying ways. Only a handful of the study i@pants perforrad the® functionsin-house.
When they did, they tended to be handled pni@ basis only B no structured cost
information was calculated. When very complex work needed estimating, some companies
consult with their prepress operators to predict time needed to clean a database. tMos

software applications cleantdbases (merge/purge, etc.) at 95 percent accuracy. In those
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circumstances, where near perfect lists are required, proofreading is necessary, slowing down
the process.

Estimating Page Templates, VDP Rules, and VDP RIP Time

Variable Da&a Prirting (VDP) involvesuniquechallengesndcostsfor whichthe
estimator must account. Due to the complexity of sone VDP jobs, there are a ndoar of
assumptions made by the estimator. When asked about estimating for specific VDP prepress
and data ranagenent operations, the responsesiedsignificantly. Many conpanieshandle
these operations on a price list basis solely. Rather than estimate time or cost, a per-piece or
flat chargels derived.

Other respondents indicated that thegerations were outsourcedaking cost
estimating quite easy. A few indicated that they use a @harge-backOsystem, where a price
range is established and the customer is chargedbasedon the actualconmplexity andtime
requiredto producethework. Onecomment, Ove quote static jobs, we estimate variable
jobs.3° Thraughout the course of these intew&it became apparent that few really
understand their VDP costs completely. Further, sincethereis suchawide rangeof
complicating factors, the ability to accuratelypredictproduction tine is challenging.

Price estimating is most commonly used in VDP prepres®perationsFor exanple, one
conmpany may charge $0.02 per side for VDP Rl&cpssingWhenaskedf thatreflectstrue
costs and whether dow jobs are charged at a differentratethanquick jobs,theansweris no.
Typicaly, VDP prepressis price-listed.

Estimating page template production and VDP rule building varied substantially
dependingon the complexity of thework produ@d. Nearly sixty peent estimated the time
needed for these functions and multiplied by an hourly rate. One company simply charges a
flat feefor VDP work, regardles®f conmplexity. Three companies indicated that they do not
charge additional fees for VDP prepress ovatisprepresslikely indicatingtheyonly
produce low-complexity work. One company smply responded that the custemmust
provide the VDP files redy for output. See figure 5.

0K eif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-5). Bellingham,
WA: SPIE International .
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Cost method for VDP Prepress

8%

23% OBHR

W Flat fee
ONo charge
61% O Not provided

Fig. 5. Cost estimating method for VDP prepress.*

When asked if additional RIP costs askculated for VDP work, there was little
consistencyhere.Justoverhalf of theconpanies surveyed did not estita additional RIP
costs. One company estimated aflat percentage cost increase. Two companies estimated RIP
time and multiplied by an hourly rate. Three companies chamgl a per piece RIP fee. One
company indicated that they will begin to incorporate aretainer or program fee for large

VDP canpagns. This retainer fee would bedependent of print costs.e&figure 6.

Response Management Services, Variable Finishing and Mailing Services

Whenaskedaboutresponsenanagement, few companies are engaden this activity.
Only afew conpanieswho perceie their role moreasa marketingfirm offering
consultative services, participate in response management, which includedevelopingROI
analysesndtrackingresponsedviost printersdo not appeato understandhow to enterthis
value-added service.

Two participantgeportoffering completeresponse mnagenent services, including
procesmgresponsealata,collectingmoney,and filling orders. One corpany provides this

K eif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-6). Bellingham,
WA: SPIE International .
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service to clients on a charge-back basi® dther company charges a set-up fee and a per-

unit price for response management Services.

Cost method for VDP RIP time

O Per piece charge
B Flat fee

7% OHourly rate
OPercent upcharge
HNo charge

51%

14%

7%

Fig. 6. Cost estimting method for VDP RIP tine.*

As VDP marketinggrows, measuringanddemonstrating a project® ROl becomes
critical. Businesses will increamly insist upon thisinformation as a critical coponent in
their decision making process.

Noneof thosesurveyedcurrentlyoffer in-line variable finishing. However, one
respondenbffers pick-and-pacKulfillm entwork and another one does offl ine variable book
finishing. Another discussedatched inseiing, whichis generallyprice-listbased.

Most companies offer mailing services either in-house or by partnering with amailing
facility. When estimating for in-house work, most companies utilize a saff mailing expert to

estimate that portion of the job estimate. Postage is usually estimated as aline item.

MIS/Computer Estimating System

The interview next asked abapecific MIS applications fadigital printing, as follows:
* Do you use acomputerized estimating (or MIS) program? If so, which one?

12K eif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-7). Bellingham,
WA: SPIE International .
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= To what extent is your computerized estimating systenfor MIS) integrated with

job costing accounting?

= To what extent is your computerized estimating systenfor MIS) integrated with

scheduling?

= To what extent is your computerized estimating systenfor MIS) integrated with
your workflow throughUP3I, JDF,or CIP3?

Some participants use the same estimating application for both conventionalprinting and

digital printing. However, most claimed that they do not integrate well. Several opt for Excel

spreadsheets or spty a printed price listevenwhenthe companyownsawell-knownMIS

system. Some companies have developed their own custoneed estinating applications for

digital printing. No one integred their estimating system with their workflow, with the

exception of those using a Web portal as the comprehensiveustonerinterface.

Of the companies surveyed, there was no clear favorite for Manageent Information

System (MIS) or Computer Estimating package. Several different commercial MIS systems

were used by the participants. Those wdentified no MIS mostly use an internal
spreadsheet for calculating estimates. See figure 7.

MIS applications used
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Fig. 7. Different MIS applications used by splagroup.
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Job Costing

In conventional lithography, it isommonto trackall individual job costs for the purpose
of determining actual job cost (to compare with estimated costs) and to ensure that all
change-orders are applied to the correct customer. Only afew companies do thisin digital
printing, andtypically to only afew jobs. The questiongelatedto job costingwere:

» Whichdatadoyou collect and assign to individual jobs during or after
production?

= Upon completion of adigital printing job, to what extent do you calculate and
report (internally) job costs usingactualcostdata?

Three companies track actual job costs for every job they produce. Three companies
selecta sanpling of jobseachweekor monthand look at those to determine trends and to
refine their estimating process. More than half of the companies either never track job-level
costsor doit only whensonething goeswrong. The mgority of thosesurveyeddo notknow
if actual job costs are above or below their estimated costs, on a consistent basis. See
figure 8.

Frequency of job cost analysis

23%

39% O Never

B Only if needed

O Sampling each month
O Always

23%

15%

Fig. 8. Frequency of job costagsisperformed by sanple group.

Whenaskedwhy digital printersdo not job cost, the typical response was focused around

two thenes: not enough tig and no persuasive reason to. Most digital printers do not
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consistentlyjob cost.However periodicall, such as when a job encounters substantial
problems, job costing is performed.

With VDP jobs, it is helpful to know the cogerresponsdor a particularcanpaign.For
the printing customer, their cost is the printerOgrice. However the print providermay be
interestedn knowingtheir costperresponséoo, sothey canmake strategicpricing and
marketing decisions.

As run length and total job price declines, sammmpanies felt it was not cost effective to
track costs at the job level and preferred to use a zash registerOmodel. For these companies,
ratherthantrackthe costsof a$75job, it is preferredto track costsata daily level. At the
end of the day, the costs for the day are mamedto therevenuedor theday.Forthese
conpanies, the costs assated withdata collection and job costing exceeds theevalu
derived from it.

Job costing is increasingly being auted. Wth direct machine interfaces, it is possible
to not only send paragters to a digital engine balso to collect data automatically from that
machine. As this process improves, it will advance the job costing function and reduce the

costs associated with it.

Activity Based Costing (ABC)

The last question asked if the participaats faniliar with activity-based costing.
Activity based costing was aterm familiar to only three participants. Most were not familiar
with the term and no participant currently uses ABC principlesin their business.

Interestingly, with highly consultative VDP mpagns,wherealargeportionof a project
managerOgime may be assigned to one or two campaigns, ABC increases in relevance. It is

possible that more companies will look to this costing model in the future.

Observations and Conclusions

There are a number of interesting observationsandconclusionghatcanbederivedfrom
this research study. Notable observations include:
1. Job cost estimating is not uniformly understood or applied by digital printers. The
understanding and iportance of job cosstimating to a company is largely

influenced by the background of the execeifor that company. Those coming from
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aconventional printing background, with relatively lownargins, tend to value
estimating to a greater extent.

2. Presently, digital printing companies put most of their focus on marketing strategies
with less emphasis on cost estimating processes. In an effort to expand digital printing
opportunities, companies emphasize cost containment and estimating less than the
marketing value of VDP and on-demand opportunities.

3. Digital printing companies experience better margins than conventional lithographers
so thereis less incentive to focus on cost calculations. Demonstrating response rates
and return on investent is perceivedsmore valuablethanfocusingon costs™

4. Asthedigita print market tightens and pricessubsequentlgropasa resultof
increased installationsgst control and estimating will increase in relevance. Thisis
particularly true for low complexity work such as short-run color withimmal
variation and finishing.

5. Tiered click-charges, the practice of lowering amufacturersCclick charges when a
particular monthly volume is reached, can make cost estimating challenging. Some
companies enter into avariable click charge, depending onanthly volume, making
estimating of costs less predictable.

6. Digital print engines are estimated at a defined run speed, unlike offset equipmnt,
wherespeeds variablebasedon the complexity and run length of the job.

1. As ink-jet digital printing penetrates the commercial market, the click-charge model
may change.

8. Database (list) management, cleansing, verification, and processing are highly price-
list based. Few printersunderstandrue costs of these functions.

9. The time required to build a page template with VDP rules can vary substantially by
Jjob and their costs can be difficult for the estimator to project.

13K eif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-7). Bellingham,
WA: SPIE International .
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Three Approaches to Digital Printing

There are three broad approaches to commercial digital printing™*:
» Traditional print providers, who supplerant their offsepressworkwith digital
printing for short-run color andersioneccommercialprint.
»  “Low-touch” print providers, who leverage the power of the internet to
streamline business transactions with digital storefronts.
»  Marketing solutions providers, who seeprinting lessasa discrete manufacturing

process and more as a component of a complete marketing campaign.

A category@ approach will influence the need and relevance of an accurate estimating
system. Traditional print providers and Olow tazhO providerseed to have accurate job cost
estimating systems, as price models for these companies generally gravitate towards low-cost
differentiation.

Traditional print providers already know how to cost estimate, since most have been
estimating offset work for somtime. Convetional MIS estinating gpplications can easily
adaptto short-runcolor enginesAs moredigital print engines enter a particular market,
margins tighten and the work gets commoditized, increasinghe needfor costcontroland
estimating.

OLowtouchQprovidersusea differentapproach. Their estimating needs involve
immediate, computer-generated pricing via a digital storefront.Their pricing model prohibits
customized estimating by a human. Thiswork is low-conplexity, highly-autonated, and
suits a pricing ratrix well. A variety of onlineenvironments are available to Sore customer
assets and facilitate digital transactions.

The third category of digital printing companies, merketing solutions providers, focuses
on consultative, coplex services that are pettby market value. While costs are important,
the greater complexity, and subsequent margins, may reduce the relevance for a sound
estimating process. When a company makes a lot of money, estimating, tracking, and

controlling costs ray be perceived as unnecessary or secondary.

14K eif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-8). Bellingham,
WA: SPIE International .
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.15
Conclusions

Traditional print providers use digita printing for short-run andversionedcanpaigns.
These companies evolve from commercial lithographerandphotographerandadddigital
enginedo extendtheir capabilitiesinto shortrun lengths. ey typically use an existing sales
force and call on conventional printing clientsiese companies use established estimating
practices adapted from offset estimating.

Those with a conventional lithography background have agteraffinity to cost
estimating and tend to use costs as a basis for pricing. Thosewith a prepres®r photography
background lean toward price lists. Those with a marketing background understand the value
of branding,costperresponseandlook to market valueasa basisfor pricing.

Pricing matrices are used liberally and may influence the commoditization of digital
printing in thefuture, particularlyin shot-run color markets.The practiceof offering
substantial discounts on digital print jobswill continue to increase as competition gve.

“Low-touch” print providers leveragehe power of theinternet to streamline business
transactions with digital storefronts. These conpaniesfocuson very short-runandprint-on-
demand projects, reducing costs by ltmg human contact with jobs. Often the dollar
amount of each job is quite low, necessitating atotally automated workflow. The onusis put
on the customer to complete the job information, access online assets or upload afile for
output, and initiate the order.

The Gow touchOmodel works well for short-run andvery short-runstaticor versioned
printing. Simple VDP work is possible too. OLmuchGrompaniesisepricing matricesand
real-time estimating via digital storefront to minimize the costs associated with producing an
estimate for short-run digital printing. In many cases, the print transaction requires
prepayment via credit card.

Driving costs out of administielg a transaction is the key to success in static short-run
digital printing. Reducing the Qouch pointsOis critical. The primary way to drive costs out of
the processs to autorrate the entiretransation through a Web portal, including pricing, job
delivery, digital job ticket, preflighting, and job queuing/schelihg. For short-run color, job

estimating and job costing are gntost-effective in situations when those processes can be

1>K eif, M. G. (2007). Cost Estimating for Commercial Digital Printing. In X. Lin & B. A. Yanikoglu
(Eds.). Document Recognition and Retrieval, Proceedings of SPIE, Volume 6500, (p. 6500M-8). Bellingham,
WA: SPIE International .
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automated. One participant suggests it costs $50 to complete asingle estimate. One
comment: OCanOt stop and touch a job. I§tpguto estirate it, youOll lose amey.O

Some digital press engines track and report costs, though there is some skepticism about
how thorough these calculations are. For g¥amone participant cophained that the
tracking did not consider salestax to be a cost and therefore inflated its profit calculations.

Marketing solutions providers seeprinting lessasa discree manufacturingprocessand
more as a component of a comprehensive marketing campaign. These companies provide
significant value by incorporating variable daito widespread arketing prograra. \eb-
to-print agpplications may be used, though the complexity of work is significantly higher than
Olow-touchO print providers. Marketing sohgicompanies focus on complex VDP projects
and utilize project management teams to execute a marketing campaign. They function in a
consultativerole, focusingenergyon trackingresponse and demmstrating ROI. VDP work
requires greater quality control and more tracking of materials, generating higher costs
throughoutthe processTheseconpaniestendto usevalue-based pricing models focused on
customer benefit rather than cost estimating.

There is abig difference in the necessity for cost-base@stimatingn short-runcolorand
print-ondenand wheretime andexpensesarefairly predictable, compared to complex
variable data printing, where the intricacy of each job can substantially infl uence cost
variation. @mplex VDP work is difficult to esmate. A high-price is often negotiated for
very conplex work and the printer makesomey, though the precise amount is not known in

advance.

Choices for Estimating Digital Printing

A functional cost estiting systems only practicalfor estimatingwork with common,
predictableprocessesMostdigital printing is relatively simple to estimate. The variable cost
of each impression is easy to determine. The run speeds are predictable (quantity O
throughput BHR). Finishingandconventionaprepress are also simple. With common
processes and predictable prattut speeds, these operati@ns estimated in asimilar
mannerto conventionabffset.

However,usingBHRsmay not bethe bestoption for digital printers. Since alarge
portion of toner-based printingOs costs involvialia expenses, i.e. click-charge, it may be
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better to estimate using factory click chargesnsteadof hourly rates. Comercial MIS
packagesrebeginningto incorporatea click-charge model for estimating.

The optimum model for estimating digital printing depend®n the caiegory or approach
of the conpany. Traditional print models will likely continue to estiate using existing MIS
tools, creating hourly rates actory click charges in amanner smilar to their offset presses.
The key to profitability for traditional printersisto build an estimating system that can be
highly responsive to customer demand and can produce estimates at afairly low cost. This
will likely mean afactory click-charge model. The traditional printer needs to transition to a
Qow touchOmodel or a marketing solutions model. In the long run, building a business as a
short-run color conventional printer will be difficult without a solid differentiationstrategy.

“Low-touch” digital printing is focused on fullytaomated, low-cost digital workflows
using Web interfaces. Web-to-print gpplicationsmustbe capableof generatingyuick,
accurate pricing, usuallyased on standardizedcing matrices. For this reason, product
standardization, with a structured pricing matrix and digital integration, from initial customer
contact to machine set-up, are keys to profitability. Q.ow touchOprinters will likely build
their GestimatingOsystem on pricing models, not estimting models.

Comnrercial MIS providers haveecognized the need for integrated digital storefronts,
price estinating (as contrasted with cost esdting) modules, and direct machine interfaces
(DMI) to automate the process of Olow touchO transactions.

Marketing solutions providers arein the bestpositionto offer differentiated, value-added
solutions,andavoidthe commoditzation of digital print. Marking solutionsprovidersoffer
consultative services in combination with comprehensive marketing campaigns. They
recognize that digital print is most valuable in the contextof alargerbrandingor
concentrated direct marking program.

Since complex VDP programs require signifi cant project oversight, a eans to estirae
and track project management activitiesis needed. Activity Based Costingagnbe the best
approach for this type of work. EstimatingingABC shouldprovidethe greateshear-term
usefulness, as it provides for tracking arahaging support costs, in addition to production
costs. Unfortunately, there aewv commnercialMIS applications that wrk well using ABC.
As VDP workflows become more standardized, streamlined, and predictable, project

management needs ray decline, naking BHR approaches ane practical.
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Variable Data Prepress Estimating Practices

Clearly, the biggest estimating challenges today relate to managing databases and
building templates and VDP rules. Estimating variable data prepress can be very ptex.
With todayOs inconsistent VDP witows, a one-step estimating formulaisimpractical.
Expert operator opinion is necessary in any circumstances to accurately predict time
requirenents. However, a useful approachetstineting variable data prepress incorporates
the following practices:

1. Determine what datais used in the list. Ask the customer to print the field names or
headerow of their databasé¢o give the printer a sense of the data stored in the list.
This helps the estimator understandthe scopeof the project.

2. Determine how large the database is. Thiswill influence the amount of time needed
to clean the data. If the customer requires a high-degree of accuracy, factor in ®om
time for manual proofreadingof thefile.

3. Have the customer provide a sample of the database. For large campaigns, 1 percent
of thefileis sufficient. Smaller campaigns may need 5-10 percent of the data. This
gives the estimator a sense of the quality of the data.

4. Run some trialsto determine the rate at which your database orailing software can
do various functions. This will be reflected in the number of fields or records capable
of being processes per hour.

5. Examine a print sample to determine the dimensions and complexity of the project.

6. Determineif significant creative and preflighting activitiesareneededThisis
achieved by determining how tight the project parameters are and how
knowledgeable the cust@mis.

7. Determne the scope of the variable infegtion in the job. [Bcide if customrules are
needed or whether the variable components can be selectedrom aruleslibrary. This
helpsthe estimetor understandiow muchtime is neededor settingup the VDP job.

8. Beforepresentinga price quotation clearly docunent the scope of the campaign and
delineate the assumptions the project is based on. Detail will help to prevent (oroject
creepQ

9. Whenpossibleputputa sanple job to determineif thejob will choketheRIP.
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Inquiring about these items will help the estimator understand the complexity of a VDP
job and to accurately predict time necessary to complete it. With investigation, the estimator
will become an expert at predicting costs.

Final Thoughts

Understanding and predicting costs can besextly benefcial for business decisions.
Establishing a solid system to estimate thosecostscanbe somewhat challenging though.
Estimating often takes a back seat, particularly when profit margins are strong.
Unguestionably, cost estimating digital printing will increase in relevance in the years ahead,
as nargins tighten and cost knd&dgeincreasesn value.

Before embarking on a cost estimating system for digital printing, one rast consider the
ultimate goals.”® Is automating the estimting processmportant? Certainly if acompany is
striving to be Olow touchO, esiting and jolcosting nust also be Olow touchO. If the
objective to produce ultra precise estimates for cost containment, pricing matrices are not the
best solution. Like production workflow, the estimating workflow for one company will not
bethe same asanother Steponeis to determine the objective. With thought, a functional

estimating system will help any company make better management and marketing decisions.
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