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Abst r act

This paper explores the inplications of paperless office environnents
and the realities organizations face in their attenpts to go
paperl ess. Wth many states going through budget cuts year after year
we need to take advantage of electronic innovations that can take the
pl ace of traditionally |abour-intensive tasks. Recent figures suggest
t hough that paper consunption continues to increase unabatedly, with a
correspondi ngly adverse environmental inpact. In this research we w |
di scuss how to automate current paper processes by bridging new and
emergi ng technol ogies with current paper and el ectroni c systens.

Keywor ds: Paperless office, environnental inpacts, office of the
future, electronic docunent managenent.

| nt roducti on

For the nost inportant part of the world, paper is the principal cause
of nodern bureaucracy, but it can also be the vehicle for vital
busi ness  agreenents. It's not particularly friendly to our
envi ronnent, and technol ogi sts have told us for years that we can do
without it. But are we willing to |let go of paper entirely?

Whether it has two enpl oyees or one thousand, al nost every office has
too much paper. But this is not for lack of trying. Wat ever happened
to the "paperless office" which was predicted by the business witers
and futurists back in the md 1970s? Since the explosion of persona
conputing and enail in the late 1980s and early 1990s, the production
and use of paper has grown exponentially, rather than sl owed.

Sof tware devel opers have attenpted to entice us into greater use of
electronically presented information by coming up with virtual paper
and electronic ‘post-its’, with limted success. They claimto provide
the readability and navigational features of their paper counterparts,
but users are still choosing to print to paper.

In the XX century, called also the Informational century,
paradoxal ly, the requirenent for business paper in the world is
accel erating rather than di m nishing. For exanple, in USA, the average
of fice worker now consumes over 250 pounds of paper each year, and
according to the paper industry, that rate is increasing. Many other
statistics point towards a continued growh in the consunption of
business forns and high quality paper products in today's workplace
WIl these trends continue as we nove to the next years? These issues
are obviously inportant to those of us in the business of nanaging
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paper documents, but is it prudent to assume that the "paperless
office" is not only inevitable but also fast approachi ng?

Since the Egyptians first wused rudinmentary witing utensils to
comuni cate on sheets made from reed, paper has been the nbst comon
net hod of docunenting information. This nethod of transmitting the
witten word has been so etched into the minds of today's society that
giving up this nmeans of conmunication will be a very long tine com ng
In fact, studies have even shown that people are able to retain 30%
nore information if it is shown to them on paper than if they see it
on a conputer screen (King, 2001, p 42).

Di scussi ons

The concept of the paperless office entered the public's inagination
in 1975, when a Business Wek article entitled "The Ofice of the
Future" predicted that by 1990 "nost record-handling wll be
electronic”. But, the pronoter of the phrase ‘paperless office’ is
traced to Xerox PARC, although they trace the idea of replacing paper-
based methods of working all the way back to the 1800s w th Sanuel

Morse's idea of electronic mail. They mention other precedents for
trying to do away with paper, noving forward in tinme from that early
date, including digital libraries and the Internet.

Wiy to go paperl ess?

As nmuch as 90% of all docunents already exist sonmewhere
el ectronical ly;

Develop a nore holistic view of information and the many places and
forns that information resides in

Traditional docunents;

El ectronic Mil;

PDA and ot her portabl e devices;

New forns such as audio and video Information

Reduce the cost of printing;

Reduce the cost of handling;

I npl enent a nore cost effective approach to regulatory conpliance.

The anobunt of information is doubling every three to four years.
Theref ore, although the percentage of docunents printed goes down, the
total number of printed docunments is still going up.

Ri chard Harper and Abigail Sellen (Sellen, Harper, 2003) considered
that there are three classes of problens that paper presents:

Synbol i ¢ probl ens;
Cost probl ens;
I nteractional problem

From synbolic point of view, paper is a synbol of how the old
fashioned past is rooted in some real issues having to due with costs
and interactional linmtations. In other words, paper is sonetines the
nore costly, less efficient, nore cunbersone option when conpared to
new technol ogies. These are kinds of problens docunment system
consultants will point out to Information Technol ogy managers. It’'s
inmportant to say, that for exanple, e-mail has actually increased
paper usage by some 40% in offices (Seele, Harper, 2003). C. Robinson
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states that “UK businesses throw away about five mllion tones of
printing and witing paper every year” (Robinson, 2006, p 15).
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Figure 1. Paper consunption per head, Kg/year (The Econom st, 2002)

The Gartner Goup of Price Witerhouse Coopers has indicated the
following problemareas in particular:

7.5% of all docunents are msfil ed;
5% of all docunents are |ost;

It takes 10 minutes to retrieve and properly file a msfiled
docunent ;

It costs $250 to reproduce a | ost docunent;

In the average office, staffs make nore than 60 trips per week to
the fax, copier and printer.

When we talk about costs there are not only the physical costs wth
obtaining the paper. These include also the delivery, storage and
retrieval costs of paper based systens. It’'s inportant to sunmarize
the considerable costs with physical storage space; also the paper can
only be used by one person at a tine, wthout making costly copies.
The paper requires extensive l|labour to organize, file and retrieve,
and dispose properly. It is also difficult to conveniently nake file
cabi nets secure (Il ock-unlock-1ock), and the paper does not lend itself
to a disaster recovery plan (fire or water danage).

Interactional problens with paper, or limtations on the use of paper
i ncl ude: paper nust be used locally, can't be renptely accessed; paper
occupi es physical space, it nust be stored; paper requires physical
del i very; one person to one paper docunent, or the way the docunent is
used changes dramatically; paper docunments are hard to revise or
integrate into other docunents; paper docunents are hard to replicate
(wi thout technologies for replicating then); and paper docunments are
static, visual displays.

The figures are inpressive. How nmuch paper do we use (see
http://ww. noea. st at e. m. us/ canpai gn/ paper) ?

The average of fice worker uses 10000 sheets of copy paper each year;
Each canadi an uses up to four trees every year in paper products;
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The United States alone, which has les then 5% of the worlds
popul ati on consunes 30% of the world' s paper;

Over 40% of wood pul p goes toward the production of paper;

Printing and witing paper equals about one half of US paper
producti on;

G tigroup Financial Conpany, a very inportant financial conpany from
US, determined that each enployee used double sided copying to
conserve just one sheet of paper each week, the firm wll save
700000 $ each year;

Bank of Anerica cut its paper consunption by 25% in two years by
increasing the use of on line forns and reports, email, doubl e-sided
copyi ng and |ighter weight paper.

It” s not enough to go paperl ess? Mre reasons?

The nunber of pages consuned in U S. offices is going up at a rate
of 20% per year;

It is estimated that 80% of information is still retained on paper
even though nore than 80% of the docunents with which we work are
already in a conputer somewhere (CAP Venture G oup);

Organi zations now nmaintain 30 tinmes nore data than in 1999 (Gartner
G oup) ;

The U S. annually spends $25-35B filing, storing, and retrieving
paper (1DC);

Typical office workers spend 40% of their time |looking for
i nformation;

Prof essional s spend over 500 hours annually reviewing and routing
files and another 150 hours | ooking for incorrectly filed docunents;

Over 42 billion pages were faxed | ast year al one;
The average docunent is copied 9 tinmes (Gartner Goup).

The above problens with paper denonstrate reasons why one m ght want
to elimnate or at |east reduce the use of paper. Over the past few
years, however, there have been great advantages in scanning, optical
character recognition (OCR), image processing/storage, as well as
i ndexi ng/ searching software. Also, the prices for hardware conponents
(hard drives, scanners, CD-Witters) have reduced.

It’s now inportant to say that creating a paperless office is no
| onger a technological issue, it is an organizational issue. Gven the
advantages of a paperless office, why is society not yet there? The
answer is deceptively sinple: paradoxally there is no substitute on
the market today that is as portable, durable, sinple, and accessible
as paper. Canada is the world s largest exporter of office printing
paper, and they have seen their paper exports nore than double in the
last 15 years, the sanme tinme frame as the conputer revolution (New
Zeal and Managenent, 2001, p 42). There seens to be no retarding the
propagation of paper in the office, at least not in the near term

Det er mi ni ng docunent storage guidelines

But, what is Docunent Managenent? Docunent nanagenment is the processes
that control and organize docunents throughout an enterprise. It
i ncorporates docunent and content capture, wor kf | ow, docunent
repositories, Conputer On-line Docunent (COLD), Electronic Records
Managenent (ERM) and output systens, and information retrieval
syst ens.

M BES 2008 810



Georgesku M - Tugui - Dum tri u- Georgesku 1., 807-817

Devel oping your firms docunent storage plan is a two-step process—
creating a list of all documents that your firm mght want to print
and then narrowing the list to renmove any unnecessary itens.
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B Add “intelligence” to documents B Structured content
¥ Unstructured content (paper and digital) B Transform and streamling business processes B Automated and adaptive business processas
B Manual, labor-intensive business processes B Make information and content usable and accessible B Lean, productive work steps
B Redundant, non-value-added work steps W [ntegrate with your existing structured data systems ™ Enhanced decision-making

Figure 2: Wat is Smarter Docunent Managenent ?

Posing the following questions it’'s very inportant for your firms
docunent |ist:

What are all of the possible documents your firmmght want to store
el ectronical ly?

What docunents do you have in your current filing systen(s)?

Whi ch docunents do you need to access quickly and frequently?

Which internal docunments, such as nenoranda and neeting mnutes,
could be stored electronically?

Shoul d you store docunents and other files needed for your practice
(such as human resource files and billing reports) electronically?
Shoul d you store | egacy docunents?

From whi ch date should you begin to store the identified docunents
el ectronical ly?

Wio Needs Access to the Information? Is the Information Sensitive?
Why the information is needed and how I ong will be kept?

When defining the systemyou nust follow the steps:

Form a staff planning team |Include staff from disciplines such as
information technology, quality control, project nanagenent, and
adm ni stration.

Develop a flow chart of all conmunication that comes in or goes out
of the office, including phone calls and e-nail

Establish guidelines for the filing system Qur staff planning team
agreed on the follow ng:

Scan all incom ng/outgoing docunents 11"x17" or snaller, including
phone records and all project-related docunents;

Do not scan CAD drawings or specifications already created and
stored electronically. Establish guidelines for archiving these
el ectroni ¢ docunents on CD- ROM
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Do not scan shop draw ngs, other submittals, or sanples. Do scan al
transmttals that record the receipt and issuance of submttals to
and from ot her parties;

Scan all financial and contractual docunents not already created and
stored electronically; password-protect such docunents;

Establish a firmw de policy for scanning and archiving.

What is the preferred file format wused for storage? Traditiona
Digital File Formats are: Tagged Information Format File (TIF);
Portable Docunment Format File (PDF); Joint Photographers enhanced
G aphic (JPEG; Gaphic Interchange Format File (G F); ASCI| Format
File; Binary Large nject file (BLOB) and Extensible Markup Language -
XML ( XPS) .

To go paperless, you nust instil also a paperless culture in your
firm You must exam ne how work is done today, and the processes that
will work in a paperless environnent.

Defining the benefits is a critical step in the planning process for
goi ng paperless. Wthout a list of benefits that the firnis decision
nmakers understand and agree to, it is not going to be possible to nake
an informed decision about the best course of action. If we want to
sunmari ze the benefits of paperless office, it's inportant to say:

Printing costs;

Paper costs;

Shi ppi ng costs;

Reduced tinme spent filing and | ocati ng;
El evated staff productivity;

Happi er clients;

More usabl e of fice space

Heal t hi er environnent.

Sone benefits nost of the people thinks there are not inportant. W
believe there are nore inportant that the financials advantages:
Sharing - Anobng the nmany activities that coincide wth reading,
col laboration is worth special nention because paper seens ideally
suited for sharing.

Much of the work in offices and schools involves handing and mailing
paper around. For the nost part, paper provides an easy and
i nexpensive solution that is unlikely to be bettered by reading
appl i ances. As docunment nanagenment catches on, users want additiona
capabilities.

The nost inportant capabilities for professionals will be allowng
their staffs to work with flexibility, and sharing documents with
their clients. Miltiple display surfaces - Readers often work with

nore than one page at a tinme. Wth paper, people do this unconsciously
by flipping between pages in a book or by noving papers around on a
desk. Physical nobility — The worker is able to carry paper docunents
but not wusable electronic ones. But, using nobile devices and the
Internet, it's possible to have access at the docunents of the conpany
24 hours of 24.

It's clear that a paperless office has al so sone di sadvant ages. Sone
of themare
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Initial cost associated with the purchase of a paperless filing
system

Nurmber of users to access the systemat one tinme and cost associ ated
with Iicensing;

Modi fi cati ons/ changes to docunents or files.

The paperless office is being transformed froma nuch ridiculed cliché
into a cost saving reality. Especially now it ties in with worries
about the ecological consequences of endless paper docunents and
forms. One in six pages printed in the workplace is never used — the
equivalent of over 1.2 nmllion average sized trees - according to
printer supplier, Lexmark

Accordi ng surveys into paper use in France, 50% of offices store nore
than 50% of their docunents in paper format. |In our days, every
business has to cut the costs to remain conpetitive. According to
research done by Gartner Goup, the cost of docunment production
accounts for between one and three per cent of conpany's tota
revenue. |If we look at the research done by International data
Corporation, it's nore like five per cent.

W can also discuss about the hidden costs of paper based process.
Gartner Group has estimated that it costs 15 £ just to file a piece of
paper and 500 £ a year rental space for a single filing cabinet. For
office space, a cubic foot of records was estimated in US to cost
$23. 24, about 98% of which is the rental cost of the office space.
That is only the cost of leaving the records in place for nmany years.
The cost of enployee tinme to prepare the records for storage, access
them as needed, and determ ne when they can be disposed of is usually
much | arger.

There are al so hidden costs derived fromthe |oss of productivity when
it takes so long to find paper documents. Typical office workers spend
40% of their time looking for information. Professionals spend over
500 hours annually reviewing and routing files, and another 150 hours
looking for incorrectly filed documents. Over 42 billion pages were
faxed only in 2006. Docunent security nmust be also discussed.
El ectroni ¢ docunments can be protected using passwords and encryption,
neani ng that cannot be read or nultiply by an unauthorized person

When we say electronic docunents, we use not only hardware |ike desk
conputers or laptops and software prograns for witing. These neans
al so conponents and software solutions |like: scanners, storage
systens, Fax over |P (Internet protocol), Wreless Local Area
Net wor ks, Secure renote access, E-learning systens, and advanced
printers.

The XXI century brings us inportant directions that will force the
organi zati ons sooner or |later to go paperless:

Faster and Cheaper Conputers

Faster, Smarter Scanners;

Bi gger, Cheaper and Faster Disk Drives/Storage Sol utions;
Faster (greater bandw dth) Networks; Faster, |nproved |nternet;
| rproved WFi Services;

Better Progranming Tools and Techniques (.NET, SOA, PHP, AHA A ax,
etc);
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Radi o Frequency ldentification Technol ogy.

There is also an inportant problemthat nust be resolved if we want to
devel op faster the paperless office: the standards. The real problem
with standards is that we always have nore forns. At the beginning it
was Xopen but we have yet another standard for long term electronic
docunment storage and exchange and nore lofty ideals from involved
parties.

There are four types of docunment-oriented systens, which often |eads
to confusion regarding which one is the npst appropriate for an
organi zation. By wunderstanding the capabilities of each type of
system organizations can nitigate the risk of inplenenting the
“wrong” one:

| mage Archival Systens are used to save unchangi ng inmages of paper
docunments for long periods of time. Because these systens are
primarily for archiving docunents that may be needed in the future,
they are not designed to enable instant access;

Docunment Management (DM Systens are used for capturing, preserving,
nmanagi ng, storing and delivering electronic objects. These objects
can include images, word processing docunments, voice and photos.
Oten DM systens enconpass workflow, which includes revision
control: check-in, check-out and versioning. Sone systens also
provi de search capabilities;

Cont ent Managerment (CM Systens are used to nanage the content of a
Wb site. Typically, a CM system consists of two elenents: the
content nmanagenent application (CMA) and the content delivery
application (CDA). The CMA allows the content nanager or author, who
may not know HTM., to manage the creation, nodification and renoval
of content from a Wb site. The CDA el ement uses and conpiles that
information to update the Wb site. Mst CM systens provide Wb
based publishing, format nanagenent, revision control, indexing,
search and retrieval;

Records Managenent (RM Systens are used for the systematic contro

of the creation, nmaintenance, use and disposition of records.
Di sposition —the deleting of records at the appropriate tine —is a
key feature of RM systens.

Al'l Docunent nmanagenent systens shoul d have five basic conponents:

Capture and inport tools to bring docunents into the system
Met hods for storing and archiving docunents;

I ndexi ng and retrieval tools to | ocate docunents;
Distribution tools for exporting documents fromthe system
Security to protect docunments from unauthorized access.

Al'l document nanagenent systens nust be adaptable to workfl ow changes.
Any systemthat is difficult to change risks becom ng increasingly out
of synch with the changing world that it supports.

The software solution depends by the size of the conpany. For the
entry Level or Personal Solutions (Single User or Small Goup
solutions - Typically in the $50 - $200 per user range) we can discuss
about: Adobe www. adobe.com Nuance’'s PaperPort ww. nuance.com Nitro
PDF Software www. nitropdf.conm ABBYY www. abbyy.com or Sourcelink
www. per sonabl e. com
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For Small to Medium Business Solutions (Typically 5-25 user solutions
but nobst are scalable; Cost will typically be $300 - $500 per user;
Many applications are industry specific and sonme are generic with the
user defining the environnent paraneters. The following are best
practice exanples in the US: Docunentum & Captiva (EMJ); FileNet
(IBM; Stellent (Oracle); OpenText & Hunm ngbird (OpenText — used for
SAP, Oracle, Mcrosoft), CCH Thonpson; Lacerte; Doc-lt; Caseware.

What about the prices for Electronic Docunent Managenent Sol utions?

Company EDM Product Base Price ™~ Users Maint.
N . $695 wiwebsite unl. staff
Accountants\World CyberCabinet $605 st
Acctist Technology Group Acctist EDRMS * $600 1 20%
ProSystem fx Document $1,825 .
ccH Client Portal +$995 1 45%
Computhink, Inc ViewWise ™ $5,000 5 18%
Doc.it Doc.it DM suite $538%
Doculex Doculex Goby Capture ™ $3,995 1 20%
Interwoven Interwoven DM suite $538%
. Lacerte Document unl.
Intuit Management ™™ $450 local
Thompson Creative Sol. FileCabinet CS $1,500 1 $350
GoFileRoom™ (prev. immeaiatecn) $3,950
Thompson RIA Client access +$3/usrimo 5
* web-hosted only ** Storage, networking, web-access,
** local/net only additional users, client access, training
may be charged separately

Cost of Paperless System Software Depends on the Size of an Organization

1 user 2—-10 users 11-50 users 50+ users
Imaging software $200—-$500 $600—%$6,000 $3,000-%25,000 $15,000+
Capture-preparation
s $300 Included Included $15,000
OCR software $500 $1,000 $2,000 $5,000
Workflow software N/A N/A Included $10,000
Scanner software $700 $4,000 $7,000 $12,000
Implementation Self $3,000 $10,000 $20,000+

$1,700— $8,600— $22,000—

Total $2,000 $14,000 $44,000 LR

The prices are not very low but it’'s been estimated that every dollar

invested in going paperless will generate a return of as much as $30.
Even if that estimate is overblown, the savings still would be
consi derabl e. Just redesigning a business’s workflow and elimnating
all the disconnects and redundant paper handling will enhance the

bottom line. A conversion now is even nore alluring because prices for
paper | ess equi pment—onputers, scanners, storage devices and software—
have dropped markedly in the past five years.

Di gital docunment nanagenent increases profitability by reducing costs
and by increasing revenue. EDI Group Ltd., estimates that inplenmenting
a docunent nanagenment system results in a cost savings of $ 1-5 per
docunment, while Gartner Inc., estinmates that a docunent nanagenent
system can reduce overall docunent-related costs by 40 % There are
the benefits of reduced overhead, |ower costs for both on-site and off
site storage, reduced costs of regulatory conpliance and, often the
elimnation of staff positions.
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Table 1: Increased profitability by Business Size (The Exanple of
Laserfiche Solution) -(adapted from ww.| aserfiche.com

Busi ness Si ze $ 500000 in|$ 1000000 in|$ 5000000 in
annual revenue annual revenue annual revenue

Technol ogy 1, 4% of revenues | 2% of revenues |1% of revenues

i nvest nent ($ 7000) ($ 20000) ($ 40000)

Staff savings 1000 hours (0,4 | 1500 hours (0,6 6000 hours (2,4
of a full time|jof a full time|of a full tine
enpl oyee) enpl oyee) enpl oyee)

Overhead savings | 8, 6% of revenues | 8, 9% of revenues | 8, 6% of revenues
($43000) ($89000) ($342000)

Profit increase 41, 2% 55, 9% 40%

Busi ness val ue | $216000 $626000 $3421000

i ncr ease

VWhen we talk about the paperless office (the technical term is a
cont ent - managenent systen) we don't nmean the elimnation of all paper—
a condition that's still years away. Even if you aren’t ready to dunp
paper entirely, there are internedi ate steps you can take.

For exanple, if you're in public practice, there are systens for
paperl ess tax preparation, paperless audit, engagenment nanagenent and
general docunent inmaging, and for those in industry, there are systens
that scan invoices and automatically enter their data into vyour
account s- payabl e program elimnating nmanual data entry.

Concl usi ons

For us it's clear that only one nmmjor obstacle stands in the way of a
paperless office—and it's not technology. It's resistance to re-
engi neering business processes to accommpdate such a switch. That
shouldn’'t come as a surprise. Business has relied on paper docunents
for thousands of years. Even today, with conputers on nobst everyone's
desk and e-nail fast becomng the Ileading nmode of business
comuni cation, paper maintains a firm foothol d.

W appreciate, that successfully beconmng "office paperless" is
directly tied to:

The quality of the electronic docunent nmanagenent software that you
use;

The software’s integration with your PC and scanner (appraisa
software or docunment nmanagenment software);

A short learning curve and a systemthat is easy to naintain;
A systemthat we know we can stick with and rely on for many years.

In fact, use of paper grows an average 7% a year. Check out npst any
busi ness office and you'll still see desks with overflowing in- and
out boxes and copies of e-mail, nenos and reports scattered about. The
irony is that much of that paper is copies of docunents already stored
in conputers. The reliance on paper isn't cost effective for any
busi ness. For conpanies to nove away from paper based processes and
enbrace electronic docunent production, we have to be sure that it
doesn’t replace paper, it inproves on it.

In the next ten years wll predomnate the activities that involve
know edge work. We would expect to see, then, the paper is gradually
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repl aced. Estimates are that over 30 percent of the US workforce now

consi sts of know edge workers, and this proportion will continue to
grow. Also, the nobile working and working from honme will be an
important part of our life, which will inprove paperless office to.

The nunber of honme conputers is also quickly growing, that wll
i ncrease interconnectivity and step by step the society w thout paper.
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