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ABSTRACT

Today, the demand for shorter lead times, shorter production runs and more diversified 
products is a general market trend, which puts pressure on logistics systems. When 
adapting to this trend, agile manufacturing becomes increasingly important. Flexible 
printing activities, in particular, are needed when products and packaging designs 
increasingly are to be adapted for niche markets. This study sets out to increase our 
understanding of this part of the supply chain. 
While there is a market demand for more agile approaches, there is a cost trade-off that 
might limit the span of manoeuvre of production companies. The question is whether 
packaging printers, in a competitive market with small margins, have adopted agile 
manufacturing principles? 
This survey study sets out to investigate the importance of agile manufacturing at Swedish 
printing houses in the packaging segment and to explore how they are differentiating 
themselves, with respect to flexibility, delivery time, quality and price. 
The study indicates that the printing houses are working or at least are striving to work 
according agile manufacturing principles. Thus, the factors flexibility, short delivery times 
and quality got higher rankings than low price, with respect to how they had differentiated 
their offers. These results show that packaging printers have certain requirements to be part 
of agile supply chains. 
The way the printing houses had differentiated themselves and their belief in a greater 
variety, smaller order sizes and a demand for more rapid deliveries in the future indicate 
that agile manufacturing is important in the packaging printing industry. 
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1. BACKGROUND 

A general trend in the global market is increasingly diversified offers of products and short 
product life cycles, which is putting pressure on logistics systems. According to Sharifi et al. 
(2001), companies are facing unanticipated threats and opportunities in today’s fast-moving 
commercial environment. Companies have to deal with customers with rapidly changing 
demands, who are looking for high quality products at low costs (Gunasekaran, 1999). 
Clearly, as observed by Chang (1993), the fast changing customer taste creates a need for 
flexibility at producing companies. 
However, in the rapidly changing world, it is necessary to consider aspects of both production 
and logistics (Vastag et al., 1994). The focus on supply chains is becoming increasingly 
important, since supply chains, rather than individual companies, are competing against each 
other (Christopher, 1992). Thus, not only does a company need to have an efficient 
production system and, when required, a well working retail network. It also needs flexible 
suppliers, who can offer short delivery times and products adapted to changing market 
demands.  
The supply of packaging is an important part of the supply chain. Practically all products need 
packaging and the information on the packaging is a key factor in marketing and the 
differentiation of products. When competing products offer the same quality and 
performance, which is quite common, differentiation through packaging becomes important 
(Soroka, 2002). This view is supported by Clement and Sørensen (2002), who suggest that 
packaging design is critical for achieving effective visual communication. Consequently, one 
of the main functions of packaging is to provide purchase motivation (Soroka, 2002). Thus, in 
a market with fast changing demands, it is important for a production company to have access 
to fast deliveries of packaging with the right design. There is accordingly pressure on 
packaging printers to be flexible and to make fast deliveries.  
The flexibility to respond to unique customer demands refers to agile manufacturing, which is 
about reacting quickly and effectively to changing markets (Gunasekaran, 1999). This 
standpoint is supported by Vastag et al. (1994), who describe agile manufacturing as a 
convergence of flexibility and time-based competition. Agile manufacturers need to respond 
rapidly to customer demands for high quality and customised products (Nagel and Dove, 
1991). Therefore, in this paper, the components for analysing agile manufacturing are: 
flexibility, quality and lead time from order to delivery. The choice of these components find 
support in  the work of Naylor et al. (1999) who suggested that the metrics to be used when 
end users are in focus are service, quality, lead time and cost.  
Naylor et al.’s (1999) definition of service included customer support, product service, 
product support, flexibility to meet customer demands and flexibility to meet market changes. 
The need for customer support, product service and product support is considerably lower in 
the printing industry than for other industries selling advanced technology products. 
Therefore, in this paper the aspect of service, that is investigated, is flexibility. The definition 
of flexibility used in this paper incorporates, in accordance with Naylor (1999), flexibility to 
meet customer demands and market changes. The definition of quality that is used in this 
paper refers to print quality, which is the term typically used in the printing industry to 
describe the quality of the products that are produced in a printing house.
According to Kumar and Motwani (1995) rapid deliveries of customised products make it 
possible to increase the market share, obtain a price premium and decrease logistics and 
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production costs. In other words the agile components in focus of this paper are of importance 
for effective logistics in the supply chain. 
According to Porter (1980; 1985) differentiation is usually costly, as superior applications in 
general require additional resources. This view is supported of Naylor et al. (1999), who 
suggested that an agile manufacturer concentrates on service levels at the expense of cost 
reductions. According to Herer et al. (2002), there is a trade-off between service and cost that 
may reflect in the price. Furthermore as proposed of Herer et al. (2002), cost minimisation is 
typically done at the expense of customer responsiveness or agility. This view is supported by 
Rudberg and Wikner (2004), who argued that customers have to choose between low prices 
and flexible offers that can satisfy specific needs. In other words there is a force in the market 
that may limit companies’ implementation of agile manufacturing.  
The question is whether packaging printers are working according to agile manufacturing 
principles? Agile manufacturing in the packaging printing industry has so far not been widely 
discussed. Therefore, this study sets out to investigate the importance of agile manufacturing 
at printing houses in the packaging segment and to explore how they are differentiating 
themselves, with respect to flexibility, delivery time, quality and price. 
Since companies to a greater extent compete with designs to attract customers, the part of a 
supply chain, where printing operations take place, becomes increasingly important. This 
study sets out to increase our understanding of this part of the supply chain.

2. AGILE MANUFACTURING  

According to Smyth (2006) the European print market is increasingly competitive, meaning 
that prices and profitability is under high pressure. This pressure implies low margins and 
gives incentives to find new ways of creating added value for the customers, such as 
increasing service levels and respond to demands for customised products. In other words, 
there are incentives to become agile. However, since there is a trade-off between cost and 
service (Herer et al., 2002), the question is whether packaging printers have been able to 
develop agile capabilities? This trade-off between low cost and superior applications is 
reflected in the “overall cost leadership” and “product differentiation” strategies, developed 
by Porter (1980).
The importance of differentiating products through the packaging has been described by Zinn 
and Bowersox (1988), who deem packaging postponement to be one of the most promising 
ways of adjusting to market demands. On today’s changing markets, it is therefore desirable if 
packaging suppliers have the agility to provide packaging with the right design, whenever 
necessary.
The concept of agile manufacturing was launched in 1991 by the Iacocca Institute and Nagel 
and Dove (1991) suggested that agile manufacturing enterprises should be capable of 
responding rapidly to a demand for high quality, highly customised products. Hence, agile 
manufacturing is focused on rapid response to customer demands.  
Stratton and Warburton (2003) argued that it was the growing uncertainty and need for 
variety that led to the development of agile manufacturing. According to Yusuf et al. (1999), 
agile manufacturing is being increasingly recognized as a necessary condition for 
competitiveness. This view is supported by Gunasekaran (1999), who maintains that 
companies applying agile manufacturing will rapidly become leaders. On today’s volatile 
markets, the order winning factor is availability, which implies a need for agile principles 
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(Aitiken et al., 2002). Therefore, agile companies are expected to introduce and make new 
products available on the market quickly (Katayama and Bennett, 1999). 
According to Aitken et al. (2002), agile manufacturing is focused on aspects of service 
instead of cost and sales price. Similar ideas are suggested by Naylor et al. (1999), who 
argued that an agile manufacturer concentrates on service levels at the expense of cost 
reductions. However, an agile manufacturer also requires a high level of product quality and 
minimum lead times (Aitken et al., 2002).  
Kumar and Motwani (1995) suggested that agility refers to the ability of a company to 
accelerate critical activities and argued that faster delivery of customised products attracts 
more customers. According to Tan (1998), time is one of the most important means for 
competition. Short delivery times imply that customers can improve their cash flows, since 
they can decrease their stock levels. Hence, by offering shorter delivery times, it is possible to 
compete against low prices (Aitken et al, 2002). Naylor et al. (1999) argued that lead time 
reduction is a pre-requisite for agility. 
According to Christopher (2000) agility can be defined as an organisation’s ability to respond 
rapidly to change in demand both in terms of volume and variety. Hence, agility is needed to 
respond to changing order sizes and higher frequencies of introducing new products. 
Christopher (2000) argues that flexibility is a key characteristic of an agile organisation. 
Even though the characteristics that are defining agile manufacturing in this paper are high 
flexibility, short delivery time and high quality, agility incorporates more than these factors. 
According to Nagel and Dove (1991), agility requires flexible management structures and that 
flexible production technologies are well integrated, with a knowledgeable work force. This 
view is supported by Christopher (2000), who argues that the idea of manufacturing 
flexibility has been extended to incorporate agility in an organisational context. However, 
according to literature research by Yusuf et al. (1999), it is hard to acquire all the essential 
characteristics to be called truly agile. 

3. METHODOLOGY 

3.1. The sample 

This paper is based on a survey carried out during the spring and early autumn of 2006. The 
questionnaire was sent out by letter to 84 companies, which constitute the complete member 
list of Swedish packaging printers at the Swedish Graphic Companies' Federation, GFF. It 
should be noted that this list is not a complete list of all packaging printing houses in Sweden, 
which limit the possibilities of generalising the results and applying them to the entire 
Swedish packaging printing industry. An alternative to this list could be to extract all the 
company names from the telephone directory or a financial information database. However, 
according to the authors, these two alternatives did not manage to obtain a sufficiently 
accurate list of packaging printing houses. Consequently, the authors thought that the member 
list of GFF would be the best directory to use for constituting the basis for this survey. 
Although the database used is not complete, it does, according to GFF, include companies 
covering at least 80% of the invoiced sales of printed packaging products in Sweden (K. 
Flick, The Swedish Graphic Companies' Federation, personal communication, January 25, 
2007). Hence, the results should give a good indication of the situation in the Swedish 
packaging printing industry. 81% percent of the respondents were CEOs or vice presidents. In 
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19 % of the cases, the respondents were those responsible for marketing, production or 
logistics. The questions used in this study consisted of a subset of the questions included in 
this survey.

3.2. Questionnaire design 

The questionnaire was designed to obtain the respondents’ ranking of flexibility, delivery 
times, print quality and price, with respect to experienced customer demand and with respect 
to how they had differentiated their offers.
Furthermore, in order to further investigate the importance of having an agile manufacturing 
approach, questions were asked about future trends for order sizes, the updating of designs 
and delivery times.  
The questionnaire was based on closed questions, with the purpose of measuring opinions. 
Data was collected using numeric rating scales, where the end categories were labelled with 
appropriate options (Saunders et al., 2003). Two different scales were used, a 10-point 
numeric rating scale from 1 to 10 for rating such things as importance. When rating the 
opinion about changes, for example, an 11-point ration scale from -5 to +5 (including 0) was 
used to capture positive and negative changes.
The 11-point scale was also used to obtain a ranking as to how companies had chosen to 
differentiate themselves in relation to the market average, which provided information about 
how printers had differentiated their offers and how they had ranked the factors in relation to 
each other. However, the companies’ ranking of these factors does not necessarily reflect how 
they actually perform in relation to the market average. Respondents may have different 
perceptions about numerical values (Churchill and Brown, 2004). Furthermore they tend to 
set high values when they are evaluating their own performance (Robson, 2002), which was 
indicated in this study, with there being a better performance for all factors (excluding price), 
when compared to the defined “average” on the market (Table 2). However, since the aim 
was to evaluate the different factors against each other, the problem, as 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, a pilot test (Saunders et al., 2003) was 
carried out with three printing houses. Some questions were changed and determined, 
according to comments made by the pilot testers.  

3.3. Questions in the survey 

The ranking of printing houses’ experienced customer demand was collected through the 
following question:

o Evaluate the following factors according to your view of the importance for customers 
(1=not important, 10=very important):  price, delivery times (from receiving customer 
order to delivery), print quality and flexibility (expertise and drive to meet special 
requests).

The ranking with respect to how the printing houses had differentiated their offers was 
collected through the following question: 

o What is your view on how you have differentiated your company compared to the 
average company in your area of business regarding:

o Price (-5=much lower, 0=equal, 5=much higher) 
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o Delivery time (from receiving customer order to delivery) (-5=much shorter, 
0=equal, 5=much longer)  

o Print quality (-5=much lower, 0=equal, 5=much higher)  
o Flexibility (expertise and drive to meet special requests) (-5=much lower, 

0=equal, 5=much higher) 
When these factors were analysed, they were compared with respect to what degree they 
would give a positive value to customers, i.e. price and delivery time were adjusted with a 
minus sign.   
The visions about future demands were collected through the following questions: 

o How do you think the frequency of updating designs will change within a 3-year 
period? (-5=decrease a lot, 0=no change, 5=increase a lot) 

o How do you think you delivery times will change within a three year period? (-
5=decrease a lot, 0=no change,  5=increase a lot) 

o How do you think the customers’ order sizes will change within three years? (-
5=decrease a lot, 0=no change, 5=increase a lot) 

3.4. Data collection 

The questionnaire was printed and sent out to the selected respondents by post. Since this 
survey was constructed as a self-administered survey, a cover letter, explaining the survey, 
was enclosed and sent to each respondent (Saunders et al., 2003). The respondents had the 
choice of responding either by post or 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, some of the chosen companies did not meet the research requirements of this study, 
since they were ineligible respondents. In most cases, these companies were ones that did not 
currently own any printing equipment. Therefore, the response rate has been calculated, in 
accordance with Saunders et al. (2003) as: 

IneligiblesampleinnumberTotal
responsesofnumberTotalrateresponseTotal

Out of a total of 84 companies, 27 responded and 25 were found to be ineligible. These 
figures imply a total response rate of 46%. Of all the companies, only one was not available 
by personal communication (telephone or email), implying that practically all ineligible 
companies in the used database had been identified. The reason for having as many as 25 
ineligible companies was that the database contained some companies that were interested in 
the packaging printing business, but were working with activities closely related to this 
business, such as the production of packaging material, finishing activities and pre-press 
work. Some 4 of the 25 companies print products apart from packaging, such as wall paper. 
Since the 27 respondent did not necessarily respond to all the questions, the number of 
respondents that answered is stated for each question. 
About half of the respondents who replied sent in their answers without any prompting, 
whereas the other half sent their responses after being given a reminder. According to 
Armstrong and Overton (1977), people who respond late are assumed to be the equivalent of 
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non-respondents. No significant differences between the two groups were found, thus giving 
an indication of there not being any differences between respondents and non-respondents.

3.5. Data analysis 

The investigated factors were presented with a mean value and standard deviation. The 
factors were approximately normally distributed (based on visual assessments of the 
histograms), whereby the t-distribution was used to calculate confidence intervals and p-
values. Since the sample covered a large portion of the studied population, a finite population 
correction factor was used when calculating the standard deviations for the mean values 
(Andersson et al., 2002). 

1
factorcorrectionpopulationFinite

N
nN ; N = population size, n sample size.

The significance of differences between the factors price, delivery time, quality and flexibility 
were determined using a paired sample t-test. Since six comparison of the mean values were 
made, the confidence level was adjusted to 99,17% (1-0.05/6) for each t-test using the 
Bonferroni correction method (Keller, 2005). This adjustment was made in order to avoid 
Type I errors (falsely get a significant difference) and implied a 95% confidence level in total. 
However, using the Bonferroni method might increase the risk for Type II errors, i.e. not 
observing a significant difference. However, by looking at the p-values for factors not 
showing any significant differences it was not possible to observe any significant differences 
even without the Bonferroni correction.
For the factors covering aspects about future trends for order sizes, frequency of updating 
designs and delivery times, 95% confidence intervals were calculated for the mean values and 
one sample t-tests were performed in order to check whether these results significantly 
differed from 0. In addition, the number of respondents that were negative, positive or neutral 
to a trend was divided into groups, giving complementary information of whether the 
respondents were mainly negative or positive. Since respondents may have different 
perceptions about numerical values (Churchill and Brown, 2004) this dividing is a good 
complement to these mean values.   
SPSS 15 and Microsoft Office Excel 2003 were used for the statistical analyses. In addition to 
the above described method, a cluster analysis was performed in order to investigate whether 
it was possible to detect any groupings of respondent with similar characteristics. Since it was 
not possible to detect any distinct groupings, this analysis will not be furthered discussed.
As described, the method used in this paper is based on a survey, capturing opinions of 
respondents at printing houses in the packaging segment. Peoples’ opinions are always 
subjective and do not necessarily correspond to the reality which is a limitation of this 
method. However, the result should give a good view of the importance of having agile 
manufacturing capabilities in the packaging printing industry. Furthermore, a survey study 
gives typically a good overview over a large group of companies (e.g. a whole industry), 
while it is more difficult to get deep understanding of specific research questions. To get 
deeper understanding it is preferable to use in-depth studies of a few companies.  Since the 
aim of this study was to study the packaging printing industry, the use of a survey was the 
preferable method. 
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4. RESULTS AND DISCUSSION 

4.1. Ranking of experienced customer demand 

As shown in Table 1, the price, delivery time, quality, and flexibility factors are all given 
rather high scores, with respect to experienced customer demand. Through the paired samples 
t-test (Table 2) is indicated that it is not possible to detect any significant differences between 
the mean values of the different factors. 

Table 1  Mean values of ranking of experienced customer demand 

Price Delivery time Quality Flexibility
Mean 8,58 8,88 8,77 8,60
Std. Deviation 0,93 0,84 0,81 0,99
95% Conf. Interval (upper) 8,95 9,22 9,10 9,01
95% Conf. Interval (lower) 8,20 8,55 8,44 8,19
No. of respondents 26 26 26 25

Ranking of experienced customer demands

Table 2  Paired samples t-test of factors reflecting experienced customer demand. 

Price-Delivery time Price-Quality Price-Flexibility Delivery time-Quality Delivery time-Flexibility Quality-Flexibility
Mean -0,31 -0,19 0,04 0,12 0,36 0,24
Std. Deviation 1,08 0,85 1,14 1,01 1,15 1,11
99.17% Conf. Interval (upper) 0,30 0,29 0,69 0,68 1,02 0,88
99.17% Conf. Interval (lower) -0,92 -0,67 -0,61 -0,45 -0,30 -0,40
t -1,45 -1,15 0,18 0,58 1,57 1,08
df 25 25 24 25 24 24
Sig. (2-tailed) 0,160 0,262 0,862 0,565 0,129 0,291

Paired samples t-test of differences (ranking of experienced customer demand)

Since all factors got a high ranking, i.e. all mean values were higher than 8 on the 10 grade 
scale (Table 1) there is encouragement to perform well on all of them. As suggested by Nagel 
and Dove (1991), agile manufacturing enterprises should be capable of responding rapidly to 
a demand for high quality, highly customised products. Hence, it seems like it would be 
desirable for a printing house to acquire agile capabilities and at the same time be able to offer 
low prices. However, having a trade-off between price and agility capabilities, it is not likely 
that the customers will be offered everything they desire. It is indicated that there were 
differences in how the companies had chosen to differentiate their offers with respect to these 
factors.

4.2. Ranking with respect to how the printing houses had 

differentiated their offers 

With regard to companies’ ranking of how they had differentiated their offers (Table 3), it is 
indicated in Table 4 that all comparisons between mean values (except for quality vs. delivery 
time) showed significant differences. The ranking of flexibility, short delivery time and 
quality was higher than the ranking of low price. It is also indicated that the flexibility factor 
was given a higher average ranking compared to the ranking of short lead times and quality. 
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Table 3  Mean values of ranking with respect to how printing houses had differentiated their 
offers.

Price Delivery time Quality Flexibility
Mean -0,88 1,46 1,81 2,77
Std. deviation 1,25 1,59 1,43 1,50
No. of respondents 26 26 26 26

Ranking of printing houses' differentiation of offers

Table 4  Paired samples t-test of factors reflecting how printing houses had differentiated 
their offers. 

Price-Delivery time Price-Quality Price-Flexibility Delivery time-Quality Delivery time-Flexibility Quality-Flexibility
Mean -2,35 -2,69 -3,65 -0,35 -1,31 -0,96
Std. Deviation 2,05 1,88 2,01 1,99 1,94 0,94
99.17% Conf. Interval (upper) -1,20 -1,63 -2,52 0,77 -0,22 -0,43
99.17% Conf. Interval (lower) -3,50 -3,75 -4,78 -1,46 -2,40 -1,49
t -5,85 -7,30 -9,26 -0,89 -3,44 -5,21
df 25 25 25 25 25 25
Sig. (2-tailed) 0,000 0,000 0,000 0,383 0,002 0,000

Paired samples t-test of differences (ranking of printing houses' differentiation of offers)

The higher ranking for flexibility, quality and short delivery time than for offering low prices 
indicates that the companies studied were working or at least striving to work according to the 
principles of agile manufacturing (Aitken et al., 2002; Naylor et al., 1999).
As shown, there was no significant differentce in the ranking of price compared to the other 
factors, with respect to experienced customer demand (Table 2). Hence, one might think that 
a possible alternative could have been to focus on reducing costs in order to have room to 
compete with low prices instead of putting efforts on being agile. However, according to the 
results it seems evident that the studied companies had chosen to focus on agile 
manufacturing capabilities before lowering the price. Hence, based on the ranking of how 
respondents were differentiating their offers, it seems important for packaging printers to have 
agile manufacturing capabilities. Since the printing industry is experiencing low margins 
(Smyth, 2006), one possible explanation is that it could be more difficult to lower the prices 
compared to focus on agile manufacturing. Hence, even though agile manufacturing 
capabilities are achieved at the expense of reducing costs (Herer et al., 2002; Naylor et al. 
1999), it seems likely that a price premium could come by focusing on agile manufacturing. 
As argued by Kumar and Motwani (1995), it is possible to obtain a prince premium through 
rapid deliveries of customised products.  

4.3. Visions about future demands 

Table 5 shows the mean values and tests of significance of the ranking of visions about the 
future, with respect to order sizes, frequency of updating designs and delivery times. As a 
complement to the mean values, the last three rows show the percentage of respondents that 
believed in an increase, a decrease or did not believe in a change of these factors. The result 
demonstrate that most respondents believe in more frequent updating of designs, shorter 
delivery times and a decrease in order sizes within the next three years. A higher frequency of 
updating designs will imply a greater variety of designs every year. 
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Table 5  Ranking and one sample t-test of future trends. 

Frequency of 
updating designs

Order 
sizes

Delivery 
times

Mean 2,08 -1,28 -1,08
Std. Deviation 1,13 1,09 1,70
95% Conf. Interval (upper) 2,54 -0,83 -0,38
95% Conf. Interval (lower) 1,62 -1,73 -1,78
t 9,24 -5,85 -3,18
df 24 24 24
Sig. (2-tailed) 0,000 0,000 0,004
No. of respondents 25 25 25
Believe in decrease 0% 68% 76%
Believe in no change 24% 20% 12%
Believe in increase 76% 12% 12%

Ranking of future trends for the next 3 years 

One sample t-test,  test value = 0

Hence, the results indicate a belief in a greater variety, smaller order volumes and a demand 
for more rapid deliveries in the future. As argued by Christopher (2000), agility is about 
responding rapidly to change in demand both in terms of volume and variety. Hence, based on 
these results it is indicated that it will be even more important to take on an agile approach to 
meet the demands of the future  
If customers’ more diversified requests are not provided for with sufficiently short delivery 
times, it is the authors’ view that a packaging printer could be a bottleneck in the supply 
chain. Hence, when the market demand becomes more intense, an agile manufacturing 
approach by packaging printers would support effective logistics. 

5. CONCLUSIONS 

This study indicates that packaging printers are working or at least are striving to work 
according to the principles of agile manufacturing. Thus, the factors flexibility, short delivery 
times and quality got higher rankings than low price, with respect to how they had 
differentiated their offers. Packaging printers are important actors in the supply chain and 
these results indicate that they have certain requirements to be part of an agile supply chain. 
The way the printing houses had differentiated themselves and their belief in a greater variety, 
smaller order sizes and a demand for more rapid deliveries in the future, indicate that agile 
manufacturing is important in the packaging printing industry.  
It was not possible to detect any differences in the printers’ ranking of price, lead time, 
quality and flexibility with respect to the experienced customer demand. However, the 
ranking of these factors were high, which indicates that delivery time, quality and flexibility 
were considered to be important factors.  

6. FUTURE RESEARCH 

This paper investigated how packaging printers have chosen to differentiate their offers with 
respect to price, delivery time, quality and flexibility by investigating the differences in 
ranking between them. Thus, the study gives certain information about how they have 
positioned themselves with respect to agile manufacturing. However, since agile 
manufacturing includes many more aspects than the factors investigated in this paper 
(Christopher, 2000; Nagel and Dove, 1991), it would be valuable to make in-depth studies to 
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investigate agile manufacturing in packaging printing, from an organisational point of view, 
for example.  
Furthermore, as shown, it was not possible to detect any difference in the mean ranking of 
experienced customer demand between flexibility and delivery time (Table 2). However, the 
companies gave a higher ranking on flexibility than on short delivery times with respect to 
how they had chosen to differentiate their offers. In future research it would interesting to find 
an explanation to this difference. Another interesting area for future research is how pricing is 
related to agile manufacturing. 
From a technical point of view, there are potential alternatives to conventional printing 
technologies that could possibly enhance agility. The study demonstrated that variability is 
expected to increase at the same time as order volumes and delivery times are expected to 
decrease. Therefore, it is proposed that future research should investigate whether digital 
printing is an alternative for packaging printers, since this technology is considered to be very 
flexible and suitable for short production runs. 
Moreover, in this study, the empirical data was obtained solely from printing houses in the 
packaging segment. The printers’ view of the customer demand does not necessarily 
correspond to the viewpoints of the customers. Therefore, it would be relevant to carry out a 
follow up study with the customers as respondents as a future research project. 
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