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Abstract
CD-ROMs are an emerging alternative to paper publication

and should be considered as a format for some Ag Experi-
ment Station and Extension publications. Marketing the
change to CDs to authors can be difficult. We emphasized the
advantages of CDs, such as keyword searching, ability to hold
several publications on one disk, and reduced printing costs.
We also shared with authors a rough assessment of the
audience’s computer capability and willingness to accept a
short, summary-type publication at events with the full
publication available electronically. We projected savings of
more than $20,000 in one year by converting six Agricultural
Experiment Station publications to CDs; to date the projec-
tions have been within $300 of actual savings. A “print
friendly” design was chosen for the CDs because printed
copies will be available to the public on demand. Because
audience use of information has to be considered, CDs may
not be best for publications designed as an in-the-field
reference. Adopting CDs over paper publications was neces-
sary to meet budget goals and also was beneficial for much of
the public, who will get a searchable, comprehensive package
of information rather than a single publication.
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Introduction

The digital age has provided an opportunity to better serve the
information needs of the agricultural community and the public.
Changing horses from traditional printed materials to electronic
format presents several challenges, not the least of which is convinc-
ing researchers to accept this new format as an outlet for their
findings. At Kansas State University (K-State), we recently published
several of the largest Agricultural Experiment Station publications as
CD-ROMs rather than traditional printed publications, primarily in
response to the current budget situation. Publishing electronically–
whether CD-ROM or through the Web–is an efficient and effective
means for presentation of research data to the audience. For large
publications, CDs are less expensive; are searchable, allowing
readers to pick and chose among articles in one publication or the
entire CD; and several publications can be packaged on one CD,
providing the reader with several references on a given subject.
However, as Rogers (1995) points out, not all innovations that may
be an improvement over existing technology are readily accepted by
the public. It also can be challenging to convince clients–the
researchers, authors, and Extension specialists responsible for
coordinating the individual publications–to accept the CD format
over traditional printed publications. Consideration also should be
given to the audience of the publications, which in the publications
we converted includes producers, scientists, administrators, legisla-
tors, libraries, and the general public. The objectives of this paper
are to describe the approach we took to marketing the new format
to our clients and to highlight the advantages and disadvantages of
CD-ROMs for the audience.

Changing to electronic publishing had been considered for
several years. In fact, nearly all Kansas State University Agricultural
Experiment Station and Cooperative Extension Service (K-State
Research and Extension) publications have been posted on the Web
since 1996, with some appearing as early as 1994. However, Web
publication was usually preceded by print versions and very few
publications were electronic only. In the new system, CD-ROM and
Web versions will be published first with printed versions available
only upon request.

The impetus to adopt the CD-ROM format came from Kansas’
budget difficulties for fiscal year 2003, which are expected to
continue through the next fiscal year. In fiscal year 2002, the overall
budget for the Ag Experiment Station branch of the Publications
Unit was $92,000, more than $79,000 of which was spent directly
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on printing costs for publications. Because of revenue shortfalls and
a stagnant economy, the entire budget for fiscal year 2003 initially
was $62,000–$15,000 less than what was spent only on printing in
fiscal year 2002–and it may be reduced even more as actual revenue
continues to fall short of projections (McLean, 2002). This left
approximately $30,000 less in fiscal year 2003 to produce a similar
number of Ag Experiment Station publications as had been done in
previous years.

One option to meet this challenge was to eliminate several
publications altogether. However, in so doing, we would risk losing a
large portion of our audience and would fail to meet the information
needs of the public. The Ag Experiment Station publishes a mini-
mum of 12 and on average about 18 research reports each fiscal
year. Most of these are Reports of Progress, which are summaries of
research activities in a given area, such as crop variety performance
tests, swine research, dairy and beef cattle research, and turfgrass
research. Many of these publications are handed out by researchers
and extension specialists at annual events, such as Cattlemen’s Day
and Agronomy Field Days, or at scientific meetings. Several are
mailed to individuals on a mailing list by the academic departments
involved. These publications also are distributed to county offices
where they can be ordered by patrons, to administrators and
legislators, and to libraries throughout the United States. Tradition-
ally, all Ag Experiment Station publications have been distributed in
paper form, with electronic versions added to the K-State Research
and Extension’s Web site following publication. It has been a
longstanding policy, dating as far back as inception of the Kansas
Ag Experiment Station in 1888 (Shelton, 1888), not to charge for Ag
Experiment Station publications. Charging for these publications
was not considered an option at this point.

We reviewed printing costs for Ag Experiment Station publica-
tions from fiscal year 2001 and found that six Reports of Progress
(listed in Table 3) accounted for 41% of the publications budget and
more than 35% of the total budget ($32,643 for these six; $79,377
for all 27 Experiment Station publications; $92,000 total budget).
Much of the targeted budget reduction could be met by publishing
those six items electronically with the remainder met by reducing
the number printed of other publications, reducing travel, supplies,
and other expenditures. Two forms of electronic publication were
considered. Web-only publishing is essentially free. There are costs
associated with server maintenance, personnel, and related items;
however, these costs are fixed and would not increase with the
posting of the targeted items. We did not believe, though, that
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Web-only publishing would meet the needs of our clients. Most have
Web access, but many do not, and results of our survey, described
below, showed us that most would continue to contact K-State
Research and Extension for a copy of the publication rather than
seeking the publication on a Web site. In our survey we asked in
separate questions whether respondents would access a complete
version of a given publication from the Web or through a K-State
Research and Extension office. For all publications, results were split
as to whether they would access the Web (“yes” ranged from 28 to
67%) or a K-State Research and Extension office (“yes” ranged from
51 to 66%). Due to a low response rate, as detailed in a later
section, our survey results were not considered strong evidence, but
at least indicated to us some reluctance on the part of the intended
audience to access large publications from the Web. There can be
problems downloading the K-State Research and Extension Web
site in rural areas, where phone line capacity and modem speed
become issues. Further, surveys in Michigan showed that the
majority of farmers do not use Web-based information (Suvedi,
Campo & Knight Lapinski, 1999). For these reasons, as well as
archiving, availability to libraries, and other considerations, we
decided on a CD-ROM format. To market this change to our clients
(authors and publication coordinators), we first gathered some
preliminary data on the audiences for the six publications, then
presented key points of these data to the authors, as well as high-
lighting the cost savings and other benefits of CDs. Involving the
authors and coordinators in the process proved valuable in getting
better insight about the various audiences and how the publications
were used.

Assessing the Audience
Most successful innovations in agriculture have a clear benefit to

users; yet, even these are often slow to be adopted (Ryan & Gross,
1943; Rogers, 1995). Before making the change to CD-ROM, with
paper copies available only on request, we wanted a rough assess-
ment of the ability and willingness of the audiences of each these six
publications to adopt the CD-ROM format. This is an important first
step in marketing the CD-ROM format to our clients. In previous
meetings the coordinators expressed reluctance to change from
printed materials, and we wanted to present some preliminary data
regarding their audiences to help ease the transition.

We developed a survey and mailed it to subjects from mailing
lists maintained by the respective academic departments respon-
sible for Agronomy Field Research, Swine Day, and Cattlemen’s
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Day; from a listing of Kansas Dairy Association members for Dairy
Day; and from a list of attendees at Turfgrass Day. Due to the
immediacy of the budget situation, we were unable to attend each
event and survey attendees directly, which would have been the
preferred approach. The purpose of the survey was to roughly
estimate the computer capabilities of the audience; to estimate use
of the publication; and to estimate the degree to which the audience
would be willing to accept a change from receiving the full publica-
tion at the event to receiving a summary publication (abstracts only)
with the full publication available electronically. A copy of the survey
is available upon request.

Survey Results
We did not anticipate reporting survey results in a refereed journal

article, and survey results reported herein should be considered
preliminary at best. The purpose of showing these survey results is
to present here what we presented when marketing the change to
CDs. These data are not intended for generalizing to the public, nor
to the population surveyed due to the low response rate, but are
only presented to show how we used the data to market this change
in format to our clients. The publication coordinators and authors at
meetings were informed of the low response rate and tentative
nature of the results during our presentations.

Because of budget constraints, we sent only one mailing to each
list; there were no follow ups as recommended by Dillman (2000).
Thus, response rate of the survey was low, especially for the Dairy
Day list, so the results are likely biased and likely do not fully
represent the intended population (Table 1). Nonetheless, the survey
did provide some insight regarding the audiences for these publica-
tions and the results proved useful as a marketing tool in presenting
the change in format to the authors and researchers involved in the
publications. All percentages reported are valid percentages, which
are percentages calculated from the total number answering a
question, not total number of respondents.

Most respondents found Ag Experiment Station publications to
be useful (Figure 1). This was important in presenting the change to
administrators as an alternative to eliminating selected publications
altogether. Most respondents reported that they owned a computer
and used it in their operations (Table 2). We did not ask whether
they had CD-ROM capability. This was an unfortunate oversight.
Our field is technology-intensive, and it did not occur to us to assess
CD-ROM capability. Use of CDs has been growing since the
mid-1980s and we assumed that most computers in use today
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would have a CD-ROM drive. In fact, most of the concern expressed
by the authors involved Web access rather than CD-ROM capability,
but it is unfortunate that we did not test our assumption. Nonethe-
less, we were able to point out to the authors that a large majority of
respondents had a computer and used computers in their opera-
tions; these observations helped us market the CD-ROM format to
authors.

Results on how well the intended audience liked the proposed
change in delivery of the information were ambiguous. In general,
our results indicated that most would accept a shorter paper version
handed out at the event with a full version available electronically,
but a large number continued to prefer the traditional paper copy
(Table 3). We did not distinguish the form of the electronic version
in the survey, because at the time the survey was mailed, the
decision had not yet been made as to whether it would be CD or
Web. As an example of the ambiguity in publication preference,
78% of Swine Day respondents reported they would accept the
shorter version at the event, provided the full version was made
available; however, nearly the same percentage, 72, preferred the
Swine Day Report of Progress as is–a paper copy with full versions
of all articles. Trends were similar for the other publications, al-
though with a wider gap (Table 3). In our marketing presentations
to the clients, we emphasized the percentages that would accept the
short version with the full version available, but we also provided the
other data, basically as presented here in Table 3. Our theme to the
clients was that the audience would accept a summary handout,
even if they may have preferred a printed full version.

Approaching the Authors
Authors and publication coordinators have insights regarding the

audience that we do not. Therefore, it was important to consult with
them, as well as department heads and other administrators, before
forcing this change on them. From a marketing perspective there
was much value in consulting with these individuals and promoting
the change in format rather than simply telling the clients it was
coming, like it or not. As expected, there was some resistance to
giving up the traditional paper copy. However, all departments at K-
State were feeling the same budget crunch we were, so publication
coordinators, authors, and department heads were generally, if
reluctantly, cooperative. As noted in the previous section, we first
presented data from the survey to the clients. Following this, we
discussed the advantages and disadvantages of CDs. By now it had
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been decided to use CDs rather than Web-only, so the Web-only
option was not discussed in depth, though we did point out our
reasons for not publishing in this manner (audience access, size of
files, etc.).

The switch in format was more than financially motivated, but we
chose to emphasize the savings from publishing on CDs, presenting
the other benefits of the CD-ROM format as bonus features. These
savings were mostly for our own department, but there also would
be some savings in mailing costs for the other departments. All
costs for producing Ag Experiment Station publications are borne by
the Publications Unit. In general, the academic departments in-
volved are not charged any fee for publishing Reports of Progress.
However, departments are responsible for costs incurred for distrib-
uting the publications via their own mailing lists. Cost of mailing a
CD, which includes purchase of a mailing envelope, were estimated
at $0.95; cost for mailing a booklet varied with booklet size, ranging
from $1.72 to $3.95 per copy. For the larger publications, savings
could be substantial for the individual departments, as well as the
Publications Unit, which is responsible for mailing copies to county
Extension offices, libraries, and administrators.

Each department had a different reaction to our presentation.
This emphasizes the need to assess the affected clients as well as
the audience. The Department of Agronomy enthusiastically
adopted the change, the turfgrass group from the Department of
Horticulture, Forestry and Recreation Resources (HFRR) went along
willingly but not enthusiastically, and the Department of Animal
Sciences and Industry went along reluctantly–recognizing some of
the benefits of CDs but expressing a definite preference for booklets.
Agronomy uses their Report of Progress exclusively as a hand-out at
their various field day events; they do not have a large mailing list for
the publication (the Fertilizer Research report is mailed to about 192
individuals, but not the Agronomy Field Day publication). They saw
the change as an opportunity to package Agronomy Field Day with
several other agronomy publications and distribute this comprehen-
sive package to producers at Field Day events as well as through the
county Extension offices. In later discussions, after the Fertilizer
Research CD had been distributed, the Agronomy Department
decided to discontinue printing the Field Day publication and will
combine both these reports on one CD. This CD will be distributed
to those currently on the Fertilizer Research mailing list, as well as
standard Ag Experiment Station distribution lists.
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The turfgrass group serves a smaller, more specialized audience

and saw no great advantage to the CD-ROM format, but were willing
to cooperate. The animal sciences group was apprehensive about
the potential added workload for authors, as well as their audiences’
acceptance of the CD-ROM format. We assured them that there
would be no added workload. In practice, the publications are
compiled by an office professional at the department so authors
don’t have to do anything differently. We used the survey results as a
marketing tool to show that large percentages of their audience had
computers and used them in their operations, and also that many
would accept, and some preferred, a shorter version of the publica-
tion at the event with the longer version available electronically. In
an informal follow up, we contacted the animal science publication
coordinators and all reported that the CD-ROMs were well accepted
at the event and, to date, we have not had any requests for printed
versions nor have we fielded any complaints about the change in
format.

The insights of the individuals at the initial meetings proved
valuable to augment the results of our survey and helped us to
better assess audience needs. In discussing the audience with them,
we had assumed the audience was primarily producers. In reality,
there are two basic audiences for Ag Experiment Station publica-
tions–agricultural producers, and scientists, veterinarians, and other
professionals. Many of the publications are mailed by individual
departments to the latter audience; a large number are also handed
out at the various field events where most attendees are producers.
This was a concern of the publication coordinators since attendees
had come to expect a handout to help them interpret presentations
given at the events. We had considered producing only CDs but
following these meetings, decided it would be beneficial to print a
small number of summary publications to hand out at the events,
along with the CD-ROM. According to the coordinators, this proved
successful and will be continued. Cost of the summary publications
is included in all costs and savings reported in the following section.

Libraries are not a large audience, but they are an important one
as scientists, producers, and students in other states depend on
their libraries for access to K-State Research and Extension publica-
tions. CD-ROMs are acceptable storage media for print records for
the U.S. National Archives and Records Administration (NARA,
2003). However, technological obsolescence of the software that
reads the CDs and the medium itself is a concern. As noted on the
CD jewel case insert, Ag Experiment Station publications can be
freely reproduced for educational purposes. Thus, libraries are free
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to make one or more hard copies of any publication on the CDs
they receive. Libraries may also request a hard copy from K-State
Research and Extension, but may be assessed a small fee for
reproduction and mailing costs.

Advantages of CD-ROM
The biggest advantage to CDs, and the one we emphasized, is

the savings in printing costs. Per copy costs of the six targeted
publications ranged from $2.89 to $5.10 for the printed versions in
fiscal year 2002 (Table 4). We were charged $1.50 per copy for the
CDs, which included imprinting the CD, the jewel case, and stuffing
the CDs and jewel case inserts. We also paid $0.18-0.25 per insert
for printing the jewel case inserts (Figure 2). Cost for printing the
booklet of summaries for each event dug into the savings; the
summaries averaged about $1.60 per copy (range: $3.05 for 200
Fertilizer Research booklets to $0.71 for 500 Dairy Day summary
publications). However, there is marketing value in continuing to
distribute some form of paper copy at the event, as well in easing
the transition for the publication coordinators. But even considering
the cost of the summary reports, savings were estimated to be more
than $20,000 for the first year from converting these six publications
to CD-ROM (Table 4).

The jewel case inserts were printed in-house. In addition, the
master CDs were produced by our Electronic Documents Librarian,
and her time was not charged to the publications budget. This is
standard as her time is not charged to the publications budget for
preparing and posting the documents on the Web. The CDs were
produced in house by the Radio Unit, which has a high-volume CD
burner used to copy radio programs. The Ag Experiment Station
publications budget was assessed cost plus an overhead charge of a
little more than $0.50 per CD to cover equipment maintenance, ink
cartridges, and labor for stuffing the CDs and jewel case inserts.
This charge represents about a 30% markup over actual cost of
materials. For large volumes of work, a commercial vendor might be
less expensive. As an example, the lowest estimate for 1000 CDs
with a three-color imprint and a jewel case was $1.15 per CD plus
shipping; costs are more for smaller volumes of CDs produced.
Turnaround time was estimated at two weeks. Advantages to in-
house production include greater control over the product, faster
turnaround time, no shipping costs, and the charge is the same
regardless of the number of CDs produced. Getting an outside
vendor also may involve some administrative steps, such as devel-
oping a specification sheet, getting bids, billing and related tasks.
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However, for large volumes, it may be worthwhile to get estimates
from outside vendors.

Total savings reported is only an estimate at this point; we will not
know the actual savings until the end of Fiscal Year 2003. At the
time this article was written, we had reduced Dairy Day costs by
$990; Swine Day costs by $5062; and Kansas Fertilizer Research by
$1273 (which included 200 printed copies requested by the coordi-
nator for a meeting). These costs all were within $300 of the costs
we had projected for these publications. The other items had not yet
been produced or our account had not yet been billed at the time of
this writing. Further savings may be garnered indirectly through
reduced distribution costs, both for the departments and for the
Publications Unit as described earlier, and by reducing the total
number printed. These savings were not assessed directly, but we
were able to reduce the number of copies of Dairy Day from 900 to
600; Swine Day from 1250 to 900; Cattlemen’s Day from 1800 to
1600; Kansas Fertilizer Research copies from 1100 to 800; and
Turfgrass Research from 800 to 600. This reduction was possible
because there is no incentive to stock 200-300 extra copies, as had
routinely been done in the past. With CDs there are no set-up costs,
which means there is no incentive to overrun a job as there is in
printing hard copy. In printing a booklet, running an extra 500 at the
time the job is being done is much cheaper than completing a job
and having to print an extra 500 later. This is not the case with CDs.
The cost is the same, provided the price of CDs and jewel cases
remains similar, whether produced all at once or spread over time.
In case more CDs were needed, jewel case inserts were overrun by
200 at a cost of about $50 for each publication.

In marketing the CD-ROM format, we acknowledged the limita-
tions of CDs, but focused on the benefits and found this was an
effective strategy in getting administrative and author support. One
advantage the authors appreciated was that several publications
could be placed on one CD without any added expense and with
little added time. K-State Research and Extension routinely posts its
publications on the Web and has been doing so since 1994. Thus,
PDF files of publications are already available and our Electronic
Documents Librarian had only to burn the file on the master CD. It
would be more time-consuming to burn several documents on a CD
if the documents were not already in the appropriate format. Thus,
the decision to include several documents on a CD is likely a matter
of document availability rather than space available on the CD. For
example, one individual 180-page Swine Day report would take up
1% or less of the storage space on a 700 megabyte disk. This leaves
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ample room to include related publications, such as Extension fact
sheets, past issues of the report, or even audio or video clips of
speakers at the related event (something we considered but decided
against because of copyright and timeliness issues). We included
reports over a five-year period (the current report plus the last four),
and in some cases included related reports; for example, we in-
cluded Roundup (a report regarding cattle and range research from
the K-State Agricultural Research Center–Hays) on the Cattlemen’s
Day CD. Including past reports and related materials allows users to
review progress of research developments over time and provides
readers with a more comprehensive package of information than
can be included on a single report.

As mentioned earlier, the enthusiasts in Agronomy immediately
recognized this advantage. Agronomy has three major annual
publications–Agronomy Field Day; Kansas Fertilizer Research; and
Chemical Weed Control for Field Crops, Pastures, Rangeland, and
Noncropland. Combining these, along with all the Kansas Perfor-
mance Test publications, onto one CD-ROM would allow consolida-
tion of department mailing lists, as well as providing producers and
researchers with all the latest agronomy information on one CD.
Agronomy Field Day and Fertilizer Research were converted to CD
publication; however, because of other considerations, the Chemical
Weed Control guide and Kansas Performance Test reports remained
printed publications, but were also included on the Fertilizer and
Agronomy CDs.

Another advantage with CDs is the ability to do key word
searches and print or download only those articles of interest to the
reader. For example, a veterinarian interested in dairy cow reproduc-
tive physiology could search and download only articles of interest,
bypassing dairy product and food safety articles in the Dairy Day
report.

Printability of articles is important because, as research has
shown, even in this digital age, about 60-70% of scientists will print
items of interest rather than only reading them onscreen (Tenopir &
King, 2000; 2001; Schauder, 1994). Bookmarking is an effective
way for readers to go directly to items of interest. Bookmarking is
the creating of a shortcut within the Adobe PDF document that
allows the user to click on a bookmark and go directly to the page
marked. In our case, article titles were listed in a Table of Contents
to the side of the main page and bookmarked to the starting page
of each individual article. If a document is burned on the CD as a
monograph, which is one file rather than several smaller files,
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printing sections of the report is more difficult and involves an extra
step by the user. One must be sure to select the option that allows
printing only of pages specified, rather than printing of the entire
report, which is the default in most cases. Reports published as
individual articles rather than a monograph will print only the article
selected; however, there are complications with this system for
posting on the Web. It may be advisable to create a monograph for
Web publishing but a split version for CDs. Details are available from
author Amy Hartman (ahartman@oznet.ksu.edu). Splitting the
report creates more work for the compiler. For example, it took
approximately eight hours to compile one of the larger publications,
the 180-page Swine Day report, and splitting it into individual
articles added four hours to the task.

The primary disadvantage with CDs is the capability of the
audience to use them. As noted earlier, more than 80% of our
clients surveyed had access to and used computers. However, the
other 20% did not, and we did not assess the number that had CD
capability. It is also likely the 80% figure is inflated because of bias
from the small rate of return. Since some copies may be printed,
our publication design leaned toward print rather than on-screen
formats. For example, we kept the publications in two columns
rather than the more screen-friendly single column, and used fonts
and other design elements that would reproduce well from a laser
printer. Paper copies also hold up better than CDs on the dashboard
of farm trucks. If a publication is designed primarily for in-field use
as a reference, then CD-ROM may not be the best format.

Creating the CDs
To create a good, usable CD, someone on staff must have the

experience and know-how necessary to do this. There also are
hardware and software required, beyond a CD burner, to convert
files into a format suitable for publishing on CD-ROM. Further
details on creating the master CD, hardware and software require-
ments are available from author Amy Hartman
(ahartman@oznet.ksu.edu).

Conclusion
Budget problems drove our decision to publish six Ag Experiment

Station publications on CD rather than paper. However, changing to
an electronic format had been under consideration for some time.
CDs have several advantages–they are far less expensive to produce,
can hold several documents, are easier to search, and take up less
storage space. Disadvantages include end-users’ ability to use CDs,
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and they are not well adapted for use as an in-field reference. In
marketing the CD format to authors, it is important to provide some
data regarding the capability and desire of the audience to use CDs
or other electronic formats. It is equally important to consult with
authors and administration to get a complete picture of the audi-
ence. Converting the six publications to CD resulted in an estimated
savings of $20,000 to K-State Research and Extension. We had a
person on staff with knowledge and experience in converting
documents to Adobe format, and we have an in-house, large-
volume CD burner. Even though we were assessed an overhead
charge of 30%, producing the CDs and jewel case inserts likely was
less expensive than had we used a commercial vendor. We also
saved on distribution costs and garnered indirect savings by reduc-
ing the number of copies printed.
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CD-ROM, Budget, Audience assessment
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