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Abstract

Having short delivery [ead times has been deemed as a major order winner and a way of creating short term
competitive advantages. Short delivery lead times are also important when trying to reduce inventory levels. This
study of 136 randomly selected Swedish commercial printing houses, investigates the differences between digital
printers and conventional printers with respect to the importance of providing short delivery times and having
close geographic distances to customers.

The study concludes that printing houses, using digital printing, are active mostly on a regional market, while
printing houses using conventional printing are active mainly on a national market. Further, digital printing
contributes to significantly shorter delivery times, which, in general, are deemed important to be kept short.
Nevertheless, there are indications of a larger gap, regarding delivery times, between importance and perceived
customer satisfaction among digital printers than among conventional printers. .
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1. Introduction

Being able to provide short delivery lead times is in general regarded as an important factor for the success of a
company [¢.g. Blocher et al., 1999; Johansson et al,, 1993; Tan, 1998]. This is also the case in the Printing
Industry. One of the drawbacks of printed communication before the introduction of digital printing was the
difficulty of achieving time and cost efficiency in smaller production volumes [Kipphan, 2001]. The setting-up
of a print run and the start-up of a conventional printing press, before delivery-ready copies can be produced,
have been labor and time intensive. According to Smyth [2003, p. 302], “digital printing has changed a lot of
the restraints of delivery times” due to short set up times. This advantage allows fast completion of the first
delivery-ready copy, which makes digital printing suitable for on-demand printing when fast deliveries are
important. So-called on-demand printing can, according to Romano et al. [1999, p. 133], be defined as “short
notice, quick turnaround of short, cost-competitive print runs”. In contrast to conventional printing technologies,
that use static printing formes, make-ready times for digital printing are low. Although, the printing speed of
digital printing is lower than the spéed of conventional printing [e.g. Mejtoft, 2005], the technology behind
digital printing makes it advantageous to use when fast deliveries of short print runs are required (Figure 1).
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The Commercial Printing Industry is in general considered as a low margin industry, with declining prices,
and the competition between companies is regarded as fierce [Birkenshaw, 2004; Mejtoft & Vistrdm, 2007;
Smiyth, 2006]. Lately, differentiating and adding value to printed products as well as the value of becoming a
service provider have become widely discussed issues in the printing industry [e.g. PODi, 2003; PODi, 2006;
Romano, 2004]. Providing short lead times are a way for digital printers to differentiate their service from
conventional printers.

Previous research [Mejtoft, 2006] has deemed small editions and short lead times for time critical jobs to be
the primary added value gained by using digital printing. Providing short lead times is also a factor that
printing houses perceive their customers to value very high [Mejtoft & Vistrém, 2007; Vistrom & Mejtott,
2007]. However, failing to meet delivery commitments was, according to Pellow et al. [2002], a reason for
customers having doubt about digital printing in the early stages.

I.1 Research objective

This study sets out to investigate the differences between digital printers and conventional printers with respect
to the importance of providing short delivery times and having close geographic distances to customers.

2. Theoretical framework

As mentioned earlier, providing short delivery lead times is important for a company if it is to be successful
[e.g. Blocher et al,, 1999; Johansson et al., 1993; Tan, 1998]. In accordance with Aitken et al. {2002, p. 62],
total lead time can be defined as “the time taken from a customer raising a request for a product or service
until it is delivered”. Having short lead times is important in many logistic systems and has been deemed as a
major order winner [Stalk & Webber, 1993]. Reduction of lead times can also be a source of competitive
advantages [e.g. Tan, 1998]. Nevertheless, being able to provide a high level of service, such as assuring fast
deltveries, is most often done at the expense of having higher costs [e.g. Brandenburger & Nalebuff, 1996;
Herer et al.,, 2002]. Hence, the aspect of cost is very important; however, in this research study the possible
increase of cost for providing short delivery times is left for future research.

Reduced lead time is also an important part of the lean manufacturing approach that derives from the Toyota
Production System (TPS) [e.g. Liker, 2004; Liker & Morgan, 2006]. In Just-in-Time manufacturing, which is
a crucial aspect of lean manufacturing, “only the necessary products, at the necessary time, in necessary
quantity” are manufactured or ordered [Sugimori et al., 1977, p. 553]. Postponement strategies were first
proposed in the early 1950s [Alderson, 1950; Bucklin, 1965] and Stern & El-Ansary [1992, p. 22] states that
“vostponement promotes efficiency by moving differentiaiion nearer to the time of purchase when demand is
more certain, thus reducing risk and uncertainiy costs”. In Just-in-Time models, relationships with suppliers
are important and Mohr and Spekman [1994, p. 138] propose that “without high levels of coovdination, Just-
in-Time processes fail, production stops, and any planned mutual advantage cannot be achieved”. Because of
fast product development and fast price declination of parts, in e.g. the PC industry, short delivery lead times
are crucial. By adopting Jusi-in-Time delivery models it has been possible e.g. for Dell [Selling PCs, 1996] to
linit the amount of value that got wasted in the assembly process between purchasing and sales.

Reducing inventory levels is something that is important in many industries. Porter [1990, p. 42] states that
“on-time delivery requires that operations, outbound logistics, and service activities such as installation
should fumction smoothly... good coordination ailows on-time delivery without the need for costly inventory”.
As a result of customers keeping low stock of finished goods, many customers demand guarantees of delivery
reliability to reduce their risk in the just-in-time approach [Hill & Chambers, 1990]. Being able to deliver at
the actual time and date promised, having high delivery reliability, is accordingly increasingly important,
since this makes it possible for customers to plan their actions more accurately. Wang et al. [2002, p. 988]
suggest that “introduction of service differentiation based on demand-lead-time, manufacturers can reduce
system-wide stock levels, and pass the savings on to their customers”. If a delivery is, however, not made on
time, it can disrupt a customer’s production process and force a last minute rescheduling of the customers’
deliveries [Hill & Chambers, 1990].

Geographical distances between supplier, producer and customer have traditionally been an important issue in
many industries and working with a specific geographic market is common when customer’s location is
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important for business success [Anderson & Narus, 2004; Axelsson et al., 2005]. However, new information
technology and efficient logistics systems have made this issue less important in some industries. In general,
expanding towards new geographic markets is a way of expanding the business within the current industry
[Collis & Montgomery, 2005]. Nevertheless, country boundaries are usually the most influential factor since
government regulation and logistics are more difficult to handle [Day, 1990].

Aitken et al. [2002] states that a company providing short lead times and high delivery reliability can improve
its customers’ cash flow due to the possibility for the customers to reduce their stock levels. By offering this
advantage a company can cempete against low prices. Hill & Chambers [1990] deem delivery reliability as an
important order winner along with having short delivery times. Inability to meet delivery schedule with the
right gquantity and quality is according to Dobler & Burt [1996] the single greatest supplier failure,

3. Methodology and study design

This paper is based on a subset of data from a larger survey study of 136 Swedish commercial printing houses
carried out during the spring and early fall of 2006. The questionnaire was sent out by letter to 300
companies, which were randomly selected Swedish commercial printing houses from the members’ list of the
Swedish Graphic Companies’ Federation (GFF). It should be noted that this list is not a complete list of all
commercial printing houses in Sweden, which limit the possibilities to generalize the results to the whole
Swedish commercial printing industry. An alternative to this list could be e.g. extracted from the telephone
directory or a financial information database. However, these other alternatives did not, according to the
authors, provide a list with sufficient accuracy. Consequently, the authors believe the list used to be the best
directory to constitute the basis for this survey investigation of Swedish printing houses. Although the used
list is not complete, it does, according to GFF, include companies covering at least 80% of the volume of
invoiced sales of printed commercial products in Sweden [K. Flick, GFF, personal communication, January
25, 2007]. Hence, the results should give a good indication of the situation in the Swedish commercial
printing industry. CEOs or vice managing directors made up 82% of the respondents. The rest of the
respondents were persons responsible for marketing, production or logistics.

The data in the study has been separated and analyzed in different categories depending on the printing
technology used at each company. The categories used were: all commercial printing houses, commercial
printing houses with digital printing (39%) and commercial printing houses with only conventional printing
(61%). The other categories printing houses with only digital printing, printing houses with both conventional
and digital printing and printing houses with conventional printing were also analyzed, but without any
interesting results. For a printing house to be regarded as using a specific printing technology in production, it
should constitte at least 10% or more of the total production.

3.1 Questionnaire design

The questionnaire was designed to obtain information about the respondents’ opinion on the importance of
delivery time, importance of delivery reliability, perceived customer satisfaction, future changes and actual
performance in terms of geographic market and delivery time. The questionnaire was mostly based on closed
questions, with the purpose of measuring opinions. Data was collected using numeric rating scales where the
end categories were labeled with appropriate options [Saunders et al., 2007]. Two different scales were used,
a 10-point numeric rating scale from 1 to 10 when rating opinions about e.g. importance. When rating
opinions about e.g. firture changes, an 11-point rating scale from -5 to +5 (including 0) was used to capture
positive and negative changes. However, it is important to remember that respondents may have different
perceptions about numerical values [Churchill and Brown, 2004]. Furthermore respondents may tend to set
high values when they are evaluating their own performance [Robson, 2002]. However, since the purpose was
to evaluate different factors or groups of the same factor against each other the preblem identified by Robson
[2002] was not an issue in this case.

All questions were in Swedish, since the questionnaire was completed by Swedish printing houses, To ensure
the validity of the questionnaire, an initial pilot testing [Saunders et al., 2007] was performed with three
printing houses. Some questions were changed and new questions were formulated according to comments
made by the respondents in this pilot test.
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3.2 Data collection and analysis

Since this survey was constructed as a self-administrated survey, a covering letter, explaining the survey, was
enclosed in the letter to each respondent [Saunders et al,, 2007]. The respondents had the choice of responding
either by post or through a web interface. The companies that did not respond to the initial survey were
reminded by email and/or telephone. While collecting data from the sample, it was found that some of the
companies did not meet the research requirements of this study as they did not at the time of the study own
any printing equipment, and they were subsequently omiited. Hence, the response rate was calculated, in
accordance with the Council of American Survey Research Organizations [CASRO, 1982; Wiseman &
Billington, 1984] requirements. Out of a total of 300 companies, 46 were found to be ineligible and 136
eligible companies responded, which constituted a total response raie of 54%. Out of all companies, only six
were not possible to reach by personal communication (i.e. telephone or email), implying that practically all
ineligible companies in the sample have been identified. The reason for having so many as 46 ineligible
companies was that the database contained some companies that went into bankruptcy, sold their printing
units or did not currently own any printing equipment, but were interested in the Commercial Printing
Business. In most cases the latter companies were working with activities closely related to this business, such
as prepress, finishing or sales of printing equipment. About half of the answering respondents posted their
answers without any reminder, whereas the other half sent their response after being given a reminder.
According to Armstrong & Overton [1977] people who respond late are assumed to be comparable with non
respondents. No major differences between the two groups were found, thus giving an indication of no
significant differences between respondents and non-respondents.

The sample (136 companies) was large (>30) and approximately normally distributed [Keller, 2005], whereby
the t-distribution was used to calculate confidence intervals and p-values. Since the sample also covered a
large portion of the studied population (428 companies) a Finite Population Correction Factor (FPCF) was
used when calculating the standard deviations for the mean values [e.g. Andersson et al., 2002; Keller, 2005].
The significance between different categories in the dataset has been analyzed using an independent sample t-
test using a 95% confidence level. The significance of differences between factors was determined using a
paired sample t-test. SPSS 15 and Microsoft Excel 2003 were used for the statistical analysis.

A survey study typically gives a good overview over a large population (e.g. an industry), while it is more
difficult to get a deeper understanding of specific research questions. To get deeper understanding it is
preferable to use in-depth case studies of a few selected companies. However, since the aim of this study was
to investigate the positioning of the commercial printing industry, the use of a survey should be regarded as
the preferable method. As mentioned earlier, the aim of this survey was to capture opinions of the
respondents. Peoples’ opinions are, however, always subjective and do not necessarily cotrespend to reality,
which is a limitation of any study concerning the capture of opinions.

4. Results and discussion

4,1 Customers and geographic market

The companies in this study had, on average, 549 different customers that placed orders annually (Table I),
There was a significant difference (p = .000) between printing houses with digital printing technology (digital
printers) and printing houses using only conventional printing (conventional printers) in number of annually
returning custemers. Digital printers had, on average, 601 annual returning customers, while conventional
printers had 512. One reasen for digital printers having more reoccurring customers than conventional printers
is that order sizes in digital printing are usually smaller than orders in conventional printing. Consequently,
since the volumes are lower, digital printers tay need to have more customers to increase their total volume.
This strengthens the propositions from e.g. Corr et al. [2005] that providing digital printing services may help
printing houses to acquire new customers.

Table I: Annual returning customer base for companies within the Printing Industry

All Printers  Digital Printers  Conventional Printers

Mean value: 549 601 512
Std. deviation: 558 547 649
95% conf. interval 100 156 ) 152

No. of respondents: 122 50 72
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