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Preface 

The research project Hybrid Media in Packaging (Printelligence) was carried out by 
three research institutes in cooperation: VTT Technical Research Centre of Finland; Oy 
Keskuslaboratorio – Centrallaboratorium Ab (KCL), which merged with VTT during 
the project; and Helsinki School of Economics (HSE), which changed its name to Aalto 
University School of Economics in the course of the project, from 2008 to 2010. VTT 
has contributed expertise on hybrid media technology, the KCL expertise on consumer 
behaviour and media use, and the HSE expertise on business models. 

The project was initiated as a continuation of the project Business from Printed Func-
tionality (Funktiobisnes) with strong support from the Center of Printed Intelligence 
(CPI) at VTT. The project received support from Tekes – the Finnish Funding Agency 
for Technology and Innovation as part of the FutuPack technology programme, the 
Graphic Industry Research Foundation of Finland (GTTS), and the following compa-
nies/organizations: Association of Packaging Technology and Research (PTR), Oy Gus-
tav Paulig Ab, Ravintoraisio Oy, StoraEnso Oyj and UPCode Ltd.  

The project work was governed by a steering committee with the following members: 
Anna Alasmaa (TEKES), Kai Eira (Oy Gustav Paulig Ab), Helene Juhola (VKL), 
Markku Krutsin (Ravintoraisio Oy), Juha Maijala (StoraEnso Oyj), Margareetta Ollila 
(PTR) and Sture Udd (UPCode Ltd). A number of experts representing the package 
value chain were interviewed during the project; these experts are listed in Appendix A. 

The Project Manager was Ulf Lindqvist, the technology survey was performed by 
Liisa Hakola and Pertti Moilanen, the user studies were conducted by Aino Mensonen 
and Maiju Aikala, the pilots were organized by Maija Federley and Liisa Hakola, and 
the business models were analyzed by Mikko Laukkanen and Anna Viljakainen. 

 
Espoo, 30 June 2010 

 
Ulf Lindqvist, Maija Federley, Mikko Laukkanen, Liisa Hakola, Pertti Moilanen,  
Aino Mensonen, Maiju Aikala & Anna Viljakainen 
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1. Introduction 

1.1 Background 

The role of packages as a communication medium is growing. Packages are expected to 
carry more information and offer added value, not just provide cover for the product. 
The surface area of the package that is available for additional information – useful or 
amusing – is decreasing, however, as more space is needed for compulsory information 
set by legislation and authorities, and, for example, versions in different languages.  

Hybrid media, i.e., the integration of printed and electronic media, are one way to in-
crease the amount of information applied to a package. In its simplest form, hybrid me-
dia include printing a two-dimensional code (2D code or matrix code) on a package, 
reading the code with a mobile phone equipped with a camera, and accessing an Internet 
address via the interpreted information to receive additional information. Hybrid media 
may also have a wider use, however, such as interpreting an intelligent printed element 
like a code, image, fibre structure, active particles, etc. by a reader that provides access 
to an electronic service or additional information.  

Hybrid media offer new business opportunities throughout the package value chain. 
They can give companies a competitive edge as well as the chance to monitor consumer 
behaviour and collect information about consumers. Logistics companies can also track 
material flows using hybrid media. Hybrid media allow data transfer between players in 
the value chain, in other words, hybrid media applications can act between companies 
and consumers (B2C) and between companies (B2B). Moreover, the same intelligent 
element may serve different goals through the value chain. 

In Japan, hybrid media have been used since 2003. In Finland, the first hybrid media 
service was used in summer 2004. During 2008, several services were introduced in a 
number of countries in Europe, Asia and the Americas. The services have mostly been 
attached to publications, advertisements and business cards, but some services have also 
been tested in the package industry. The technology has been established in the past few 
years and has been proven to work. Consumers have also become more familiar with 
hybrid media applications.  

VTT has actively developed hybrid media technologies and applications since 2003 in 
national research projects such as PrintAccess, PrintInteract, Tivik and Hyperfit. These 
have resulted in new business applications of hybrid media. The Funktiobisnes project 
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has evaluated the business potential of printed functionality for the Finnish paper and 
printing industry. 

The KCL represents expertise on technological solutions for hybrid media, consumer 
media behaviour and corresponding research methods, and experience of user-centred 
product design and its applications for media products. Research into media use and 
user-centric approaches started in 2002.  

The HSE (and later the Aalto University School of Economics) has actively studied e-
business for more than a decade and carried out research into consumer behaviour and 
business models from the angle of customer service, marketing and sales. Earlier pro-
jects are Divia (2002), Pear, Fummas and Future marketing. 

1.2 Scope of the research 

The aim was to clarify the opportunities in hybrid media for the packaging industry and 
to find the best ways to produce additional business values.  

The project should concentrate on existing exploitable technologies and analyse them 
from the aspect of applications, services, business potential and user attitudes.  

The project should result in a generic analysis of applications in which hybrid media 
offer additional values for players in the value chain. More specifically, the project 
should result in  

• an analysis of hybrid media technologies suitable for packaging 
• the definition of the most useful applications and service forms for the package 

value chain  
• a description of the value chain of hybrid media services, cost and benefit mod-

els, a user study including user attitudes to hybrid media and its use in packages  
• new and tested hybrid media services for packages developed in cooperation 

with selected consumer groups  
• an international view on the business potentials of hybrid media in packaging 

and consumer attitudes  
• industrial forums. 
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2. Methods 

2.1 Technology survey 

The objective of the technology survey was to analyze available hybrid media technolo-
gies and their differences. The technologies under study were mainly limited to those 
that were optically readable. Camera phones were considered the primary reading de-
vice. Code contents were also analyzed. 

2.2 Interviews with industrial representatives 

The objectives of the interviews with the industrial representatives were to identify the 
needs of the package value network that can be met using hybrid media solutions and to 
identify new business potential. The new business potential includes using the option to 
change the role of the package value network that is enabled by the hybrid media tech-
nology. The interviewees are listed in Appendix A. 

A semi-structured interview method, a focused interview, was used. In focused inter-
views, the themes for all the interviews are set beforehand, though there may be varia-
tions in the actual questions and the order in which they are posed. The following 
themes were of interest in this study: 

1. The role of the company in the package value network and the information needs 
now and in the future: 

1) Needs for information flows: what is distributed, what is received? 
2) How is the information gathered? From where? 
3) What kind of added value could hybrid media bring to the company? 

2. New opportunities: 

4) What kind of role would the company like to have in the package value net-
work? 

5) Opinions on the presented applications (entertainment, personalization, addi-
tional information and security), wild ideas. 
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6) The role of hybrid media in brand management, sales, marketing, communi-
cation. 

3. Relationship with the consumers: 

7) How can hybrid media solutions be used to achieve advertising targets? 
8) Which is more desirable: a higher price or a larger market share? 
9) What kind of information is needed from the consumers? 
10) The use of hybrid media in consumer research. 

2.3 Case studies 

The purpose of the case studies was to simulate an actual hybrid media service imple-
mentation process without delivering the packages to consumers through retail shops or 
similar delivery channels. The pilot packages with hybrid media elements were also 
used as demonstrators in the user study.  

The pilot concepts were defined based on rough ideas collected in the interviews with 
the industrial representatives. These concepts are presented in Table 1. The concepts 
were further developed during discussions between the research group and the compa-
nies participating in the Printelligence project. As a result, the actual technology pilots 
were defined. 

Despite the numerous technological possibilities for implementing hybrid media into 
packages (see the results of the technology survey in Section 4.2 and Appendix C), data 
matrix codes were chosen for use in the pilot packages of the study. The partners in the 
project wanted to promote the development of feasible, attractive applications and new 
business opportunities rather than demonstrate technological alternatives. The two-
dimensional codes already used in many services are economical to produce and suit-
able for solutions targeted at consumers, though they are underutilized in Europe. 
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Table 1. Descriptions of the pilot concepts defined based on the company interviews. 

Pilot concept Description Participants Benefit 

1. Consumer feed-
back / consumer 
study 

Consumer questionnaire 
on size and functionality 
with a reward. The code 
can be hidden at the bot-
tom of the package where 
it is found after use. 

Brand owner, software 
designer, printing house 
(besides other content), 
consumer 

Direct consumer feed-
back to brand owner, 
consumer receives a 
reward 

2. Recipe (and map) Recipe and serving sug-
gestion as well as a 
shopping list and possibly 
a map of the shop with an 
indication of where the 
ingredients can be found. 

Brand owner, software 
designer, retail shop (if 
map service is in-
cluded), printing house, 
consumer 

Package space saved, 
brand strengthened, 
additional service for 
consumer 

3. Recycling Which waste container to 
use for this particular 
package 

Brand owner, package 
manufacturer (recycling 
information), printing 
house, consumer 

Sustainable actions, 
improved recycling 

4. Origin At least batch-specific 
information about the 
origin of the product. 
Questionnaire can also be 
included with reward. 

Material and product 
manufacturers, brand 
owner, printing house, 
consumer 

Consumer-brand com-
munication, additional 
information for the con-
sumer 

5. Batch-specific 
documents 

Batch-specific documents 
accompanying the package 

Everyone in the value 
chain. Personalized 
code. 

Perfect tracking and trace-
ability of the package. 

2.4 Study tour 

A study tour was undertaken to Japan in October 2009, and a number of companies with 
experience of hybrid package services were visited. The outcome of the study tour is 
described in detail in Appendix D. 

2.5 User studies 

The user study consisted of semi-structured interviews with the intended users and 
analysis of the data. Each user was interviewed individually except for four adolescents 
who were interviewed as a group. The interviews were lettered and analyzed with the 
Atlas.ti application.  

The research questions to be answered by the user studies were the following: 

• What kind of services behind the code will the user find interesting and useful? 
Why are those services interesting or useful to the user? What kind of services 



2. Methods 
 
 
 

14 

could have an influence on shopping decisions? What kind of services could 
lead to sustainable business? 

• How do the users find the functionality of the case applications? 
• Which factors promote the use of codes? 
• What are the obstacles to the use of codes? 
• How can the customer’s commitment to the brand be improved? How easily 

does the consumer give contact information to the brand owner? Ideas for ser-
vices that improve customer commitment to the brand. Could the code help at-
tract loyal customers? 

Two different case studies were carried out. The cases are called Raisio and Paulig, in-
dicating the products used in the interviews. The cases are presented in more detail in 
Chapter 3 Pilots.  

The interviews consisted of five parts. They started with a discussion on food packag-
ing in general and focused on what kind of information the interviewee looks for when 
buying groceries and how easily he or she finds the information on the packaging. In the 
second part, the conversation concentrated on consumer habits for the product in the 
case (cereal and snack drink or coffee). In this part, we gained valuable information on, 
for example, how loyal the interviewee is to the brand studied and which properties of 
the product the interviewee feels have an impact on his or her shopping decision. 

The third part of the interview focused on the service behind the code. It was first dis-
cussed in general, and in the fourth part, the actual cases were tested. In this part, the 
interviewee took a snapshot of the code and became familiar with the service behind it. 
The interview ended with ideation of what could be behind the code. 
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3. Pilots 

The planning of pilot packages with hybrid media elements was started in May 2009. 
The implementation of the services started in August, and the demonstrators were ready 
in the beginning of October 2009. The process was carried out in cooperation between 
research organizations and industrial companies participating in the Printelligence pro-
ject. There were two technology pilots: 1) with Paulig and 2) with Raisio. Upcode and 
Stora Enso also participated in both technology pilots. 

3.1 Objective 

The objectives of the technology pilots in the Printelligence project were to 1) produce 
demonstration packages and services for user studies and 2) report exactly how an ex-
ample hybrid media service is implemented. The technology pilots were designed to 
provide information on how willing consumers are to use hybrid media services and 
what the user’s opinions are on usefulness, functionality and ease-of-use of these ser-
vices. The results of the user studies are reported in Section 4.3. 

3.2 Technology pilot with Paulig 

The objective of the technology pilot carried out with Paulig was to study what kind of 
additional information consumers found interesting and whether this kind of service 
could improve brand loyalty and/or affect purchase decisions. 

The roles of the Printelligence project partners in the implementation of the technol-
ogy pilot were the following: 

• Paulig: defining the product, service content and target group, planning the hy-
brid media service and providing product packages 

• Upcode and Stora Enso: providing the hybrid media codes 
• VTT (including the former KCL): planning and implementing the hybrid media 

service, adding hybrid media codes to packages with the help of stickers, and re-
porting. 
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3.2.1 Products and target group 

The target group for the technology pilot was 20-45-year-old citizens with an academic 
degree (university/polytechnic). In addition, the person should purchase and drink cof-
fee at home. The target group could also include persons who sometimes purchase certi-
fied products (organic food, UTZ certified, Fair Trade, etc.) or who sometimes purchase 
special coffees (dark roasted, country of origin, espresso, spiced, etc.). 

Two products were included in the technology pilot: 

• Paulig Mundo coffee is a UTZ-certified product. The product already includes 
an Internet service that helps the user track the origin of the coffee beans. In ad-
dition to origin tracking, the hybrid media service would include more informa-
tion about the product and UTZ certification. 

• Paulig Parisien is a French-style dark roasted coffee. The hybrid media service 
would comprise additional information about the product, instructions for mak-
ing coffee, recipes and downloadable images. 

3.2.2 Digital service structure 

The structure of the different pages of the Paulig Mundo hybrid media service is pre-
sented in Figure 1. The start page is the page that opens after reading the hybrid media 
code found on the Paulig Mundo product package. The contents of the pages were 
largely the same as those that can be found on existing Paulig Internet pages, but they 
were implemented in a format suitable for mobile use. 
 

Start page

Tracking the origin
of coffee beans

Additional information
about Paulig Mundo

Additional information
about certification

List of tracking results
and map

Production date found in package
given and pressing “track” button

Detailed information
about tracking results

www.utzcertified.com

Start page

Tracking the origin
of coffee beans

Additional information
about Paulig Mundo

Additional information
about certification

List of tracking results
and map

Production date found in package
given and pressing “track” button

Detailed information
about tracking results

www.utzcertified.com

At the end of page
a link to start page

and links to other
pages at this level

At the end of page
at these levels

a link to previous
level

 

Figure 1. Structure of the different pages of the Paulig Mundo hybrid media service. 

The structure of the different pages of the Paulig Parisien hybrid media service is pre-
sented in Figure 2. The start page opens after reading the hybrid media code found in 
the Paulig Parisien coffee package. The contents of the pages were the same as those 
that can be found on the existing Paulig Internet pages except for the downloadable im-
ages. 

http://www.utzcertified.com
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Start page

Additional
product

information

Café au lait
cooking

instructions
Recipes

Instructions
for filter
device

Instructions
for French

press

Downloadable
images

“Image saved”Spiced Café
au lait Matin à Nice

“Recipe saved” “Recipe saved”“Instructions
saved”

“Instructions
saved”

“Instructions
saved”

* *

*

* *

*

Start page

Additional
product

information

Café au lait
cooking

instructions
Recipes

Instructions
for filter
device

Instructions
for French

press

Downloadable
images

“Image saved”Spiced Café
au lait Matin à Nice

“Recipe saved” “Recipe saved”“Instructions
saved”

“Instructions
saved”

“Instructions
saved”

* *

*

* *

*

* By pressing download button 
the instruction/recipe/image is 
saved as a pdf or an image file

At the end of page
at these levels

a link to previous
level

At the end of page
a link to start page

and links to other
pages at this level

 

Figure 2. The structure of different pages of the Paulig Parisien hybrid media service. 

Both of the hybrid media services were in Finnish and could be found at 
http://owela.vtt.fi/pp1 (Paulig Mundo) and http://owela.vtt.fi/pp2 (Paulig Parisien). Fig-
ure 3 shows the start pages of both services on the mobile phone screen. 
 

     

Figure 3. The start pages of the technology pilots with Paulig. From the left: Paulig Mundo and 
Paulig Parisien. 

3.2.3 Package design 

Hybrid media codes were added to the product packages with the help of stickers, so 
there was no re-designing of the package. Two potential locations for the hybrid media 
code were found on both packages. The narrow sides of the packages were chosen, as 
shown in Figure 4. 

http://owela.vtt.fi/pp1
http://owela.vtt.fi/pp2
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Figure 4. From the left: Paulig Mundo and Paulig Parisien packages with hybrid media codes. 

Black and white hybrid media codes with yellow frames and the Upcode logo were 
used. In addition, a short text giving use instructions was added next to the codes. 

3.3 Technology Pilot with Ravintoraisio Oy 

The objectives of the technology pilot carried out with Ravintoraisio Oy were similar to 
those of the Paulig pilot: to study what kind of digital services the consumers find inter-
esting and whether this kind of service could improve brand loyalty and/or affect pur-
chase decisions. 

The preparation processes for the two pilot cases, one for an Elovena cereal product 
and one for an Elovena snack drink, were carried out separately in two different teams 
in which the roles of the Printelligence project partners were: 

• The cereals case was an actual campaign that was put into action through retail 
to consumers. All of the planning and implementation were carried out by Rav-
intoraisio Oy, Upcode and Stora Enso. 

• A snack drink case was planned and the service content defined by Ravintoraisio 
Oy in cooperation with VTT. The implementation and reporting was carried out 
by VTT. 
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3.3.1 Products and target group 

The target groups for the Ravintoraisio Oy technology pilot were divided in three age 
groups: 15-20-year-olds, 25-35-year-olds and 45-55-year-olds. Someone in the house-
hold of the interviewee (preferably the interviewee) should eat cereal regularly at home. 
No requirements for educational background or place of residence (urban/rural) were set 
for the target groups. 

The products in the technology pilot were 

• Elovena cereals  
• Elovena snack drink Sunny. 

The Elovena brand wants to promote healthy and ecological choices. These themes are 
also highlighted on the company’s existing websites and packaging, and they are poten-
tial contents for hybrid media services. Year 2010 is the 85th anniversary of the Elovena 
brand and this is being marked with several campaigns. Consumers can join the Elovena 
club through which they can obtain more information about the products and receive 
benefits. 

3.3.2 Digital services 

Ravintoraisio Oy, Stora Enso and Upcode planned and implemented a full-scale cam-
paign for Elovena cereal packaging that was available on the market in autumn 2009. 
This product and the digital content attached to it were also offered as a demonstrator 
for the study. The Elovena cereal packaging had an Upcode tag on the back of the pack-
aging. The code resolved to a website where the buyer of the product could choose a 
free benefit related to well-being: a coupon entitling him or her to a discounted price at 
a sports shop, gym or spa hotel. The discount coupon could be saved on the mobile 
phone or requested to be sent to an email address and printed. Three gift vouchers worth 
1000 € were also raffled among the participants.  
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Figure 5. Elovena cereal package with the hybrid media code. 

An idea for linking the packaging with digital content through an image recognition  
application was demonstrated for a snack drink. The technology has been developed and 
tested and is also in commercial use, but in the interviews a mock-up was presented. A 
PowerPoint slide show was used to illustrate the solution and demonstrate the digital 
content attached to the packaging. The first slide was a picture of the product ‘Välipala-
juoma Aurinkoinen’ with blue boxes (Figure 6). 

 

 

Figure 6. Elovena Aurinkoinen snack drink with blue boxes referring to the areas on the pack-
age that are image links to digital content. 
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By clicking the boxes, the user launched new slides presenting the information behind 
the corresponding image on the package. The information behind the images of the 
packaging was mainly informative but an entertaining comic strip was also included. 
The informative parts included the following pages: 

 
 

 

  

Figure 7. Product information, nutrition facts and information page on fibres in nutrition. 
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Figure 8. Carbon footprint, information on other Elovena products. 

The comic strip and free competition pages were included to lead the conversation to 
the role of amusement on packaging. 
 

Figure 9. Comic strip and free competition. 
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The contact information page was linked to the page with the feedback form. The idea 
was that the user could give immediate feedback with a mobile phone. 
 

Figure 10. Contact information and a form for feedback. 

Due to the use of image recognition to link the digital service to the snack drink packag-
ing, no redesign of the demonstrators was needed. If this technology were used on con-
sumer products on the market, however, an extensive eye-catching campaign and/or in-
structions on the packaging would be required to inform the consumers of the image rec-
ognition application and the link from the packaging or its symbols to the digital services. 

3.4 Implementation process 

This chapter discussed matters during the implementation process of the technology 
pilots. The list provides guidelines for issues that should be taken into account during 
the implementation of hybrid media services. 

The implementation process included five steps: 

1) planning 
2) defining the content 
3) implementing the digital service 
4) attaching the hybrid media codes to the package 
5) other matters under consideration. 

These steps are pictured in Figure 11 on a timeline that also describes the main connec-
tions between different steps. 
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1. PLANNING

2. DEFINING
CONTENT

3. IMPLEMENTING
THE DIGITAL

SERVICE

4. ATTACHING THE
HYBRID MEDIA

CODES TO PACKAGE

5. OTHER MATTERS UNDER CONSIDERATION

TIME  

Figure 11. Steps of the implementation process and their main interactions with each other. 

The matters considered during step 1) Planning were 

• definition of the objective of the hybrid media service 
• selecting the product(s) 
• determination of the target group of the service 
• selecting the code type 
• access to the service by other means than the code 
• availability of the code-reading software (one/several suitable?) 
• most probable use situations and circumstances (e.g., lightning, scanning dis-

tance). 

The matters considered during step 2) Defining content were 
• defining the content  
• using the existing content vs. new content  
• presentation format of the content 
• determination of the amount of content/screen 
• content formats: text, images, videos, audio 
• linked content from other providers?  

The matters considered during step 3) Implementing the digital service were 
• definition of the structure of the service 
• visual matters: background, colours, font type and size, images 
• automated personalization (location, language)  
• data collection on use  
• suitability for different phone models  
• downloadable data available to users (e.g., text or image files, contact information) 
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• automated interpretation of www content to mobile phone platforms  
• cross-linking 
• usability test (different phone models, readability, navigation, data input, 

download time). 
The matters considered during step 4) Attaching the hybrid media codes to the package were 

• static or personalized code 
• location of the code on the package, effect on other content 
• location of the use instructions 
• print on the package vs. attaching a sticker 
• the most rational phase in which to print the code on the package 
• visual appearance of the code: colours, size, contrast, distinctiveness, reflection 

from printing substrate 
• usability test (scanning of the code under varying conditions with different 

phone models and applications). 
The Other matters under consideration were (step 5): 

• maintenance and update of the service, means to engage the users 
• technical support to users 
• handling of the feedback 
• statistics of the collected data, follow-up. 

It should be noted that this chapter only describes the phases that were identified during 
the pilot studies, so it should not be considered a universal instruction on how to im-
plement a hybrid media service in general. When producing an actual hybrid media ser-
vice for product packages on the market, several matters could arise that could not be 
detected during such small-scale technology pilots. It is hoped that this documentation 
will serve as a starting point when planning hybrid media applications for packaging 
without previous experience. 
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4. Results and discussions 

4.1 The package value chain 

The general package value chain was defined based on the company interviews (Figure 
12). The information flows between the different parties were also defined based on the 
interviews (Figures 13-17). 

 

Package
manufacturer

Competitive
edge

Package
printer

Competitive
edge, new
business

Packer

Tracking

Brand owner

Distinctiveness,
competitive edge,

new business

Logistics

Tracking,
tracing

Retail store

Tracking, new
business

Consumer

Added value
and service

Product
manufacturer

Tracking

Mobile phone
manufacturer

Added value for
mobile phone,

competitive edge

Teleoperator

Increase in
network traffic,
new business

Software
designer

Software
distribution,

licensing

Waste
handling

Service
reliability

Hybrid media elements to packages

Raw material
manufacturer

Competitive
edge

Advertising
agency

Distinctiveness,
competitive edge Monitoring the

chainAUTHORITIES

 

Figure 12. Package value chain with potential parties that could add the hybrid media elements 
and benefits that hybrid media could bring. 
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Figure 13. Information flows in the package value chain from the raw material manufacturer’s 
point of view. 
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Figure 14. Information flows in the package value chain from a logistics point of view. 
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Figure 15. Information flows in the package value chain from a brand owner’s point of view. 
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Figure 16. Information flows in the package value chain from the consumer’s point of view. 
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Figure 17. Information flows in the package value chain from the retail shop’s point of view. 

The topics discussed most during the company interviews were packages in general, 
hybrid media and codes, logistics, retail shop and consumers. The most significant cita-
tions from the interviewees for each topic are presented in Appendix B.  

4.2 Technologies for hybrid media in packaging 

This chapter provides a short summary of the technology survey. The complete technol-
ogy survey is found in Appendix C (in Finnish).  

The available hybrid media technologies include 2D bar codes, digital watermarks, 
image recognition, use of a fibre matrix, RFID tags and magnetic codes. These can all 
be used for hybrid media services on packages although they are dependent on service 
type. RFID tags and magnetic codes are particularly suitable for logistics and security 
applications. For consumer applications, 2D bar codes and digital watermarks are ideal. 

Currently, 2D bar codes are the most popular hybrid media technology, and more than 
20 different types of 2D bar code exist. The most popular 2D bar code types are Data 
Matrix and QR Code, which have already been used in several other applications be-
sides hybrid media. Some 2D bar code types have been specially developed for hybrid 
media applications, for example, ShotCode and EZ Code. Several bar code reader soft-
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ware programs for mobile phones are available, although most of them require the user 
to download and install the software. 

In Japan, hybrid media have been used since 2003. In Finland, the first hybrid media 
service was used in summer 2004. In recent years, services have been introduced in sev-
eral countries in Europe, Asia and the Americas. The services have been attached 
mostly to publications, advertisements and business cards. In the package industry, only 
a few services have been tested. In Finland, however, there are services that give addi-
tional information about the packed product. 
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Figure 18. Hybrid media history in Finland (blue texts) and abroad (black texts). 

The lack of standardization, especially with the code content, limits the use of hybrid 
media technologies. Hybrid media is still a technology under development, and there is 
currently a risk of conflicting standards that can complicate its use. In order for hybrid 
media to become a success story, different parties need to be able to count on the basic 
technology remaining unchanged. 

4.3 Consumer behaviour 

The user studies interviewed intended users individually, except for four adolescents 
who were interviewed as a group. The interviewees were recruited from three hobby 
sports teams and were mainly parents or other relatives of the team members, or the 
team members themselves. All the interviewees lived in the Helsinki area. The inter-
viewees were selected from volunteers, using the age and consumer habits as criteria. 
All the interviewees also had to own a mobile phone with a camera. To be chosen for 
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the interview, the following consumer habits and ages had to be met. The name of the 
case refers to the producer of the products that were demonstrated in the interviews. 

Case Raisio 

1) one of the family members eats cereals, preferably the interviewee 
2) optional: someone in the family uses snack drinks 
3) age: 15–20 or 25–35 or 45–55. 

Case Paulig 

1) drinks coffee every day, preferably also at home  
2) decision-maker of the coffee brand the household uses 
3) university or at least polytechnic degree education 
4) age: 20–45. 

The interviews for the Raisio case were carried out in three age groups. Each target 
group consisted of ten interviewees. In all, 40 persons were interviewed. 

4.3.1 Raisio 1 (15–19-year-old adolescents) 

The group Raisio 1 consisted of five girls and five boys aged 15 to 19. They felt that the 
facts about the product had to be printed onto the packaging. Adolescents are not will-
ing to pay a data transfer fee for this kind of information. The service behind the code 
must be something else but still close to the product. Table 2 shows the ideas raised by 
the interviews. 

Table 2. Ideas that arose from the interviews. 

TOPIC IDEA 
What time of the day you should eat the foodstuff; if you eat it late in the eve-
ning, it will refresh you and you will have problems falling asleep 

More informa-
tion on nutrition 

How much of different nutrients you should take daily, what portion of your 
daily requirements you will obtain from this foodstuff 

Giveaway Toy, game, music track, token 

Recipes  More informa-
tion about the 
use of this par-
ticular food stuff 

How to use this foodstuff in ways that are different to the normal one 

More informa-
tion on health 

Other foodstuff to eat as well for a healthy way of life 
Ideas for gymnastic exercises, dieting and weight-watching 
Test; how healthy your life is; recommendations on how to live a more healthy life 
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Some of the adolescents were very aware of E-numbers and found them unhealthy. A 
valuable service for them would be information on which food additives are essential 
(i.e., baking powder) and which ‘just’ make the product look better. A common habit in 
this and other target groups is to count the amount of E-numbers and make the decision 
based on the number of E-numbers.  

Although the idea of more information on health came from the interviewees, a typi-
cal comment was that there are other places to find interesting information on nutrition 
and healthy living. We had a comic about Harald Hirmuinen on the amusement part of 
the snack drink. A common comment was that it was funny. It could be something they 
might want to read behind the code, but more importantly, the comic should be linked to 
the brand. If the adolescent would like to read comics via a cell phone, he or she would 
find them somewhere else other than behind the code of the food packaging. 

First impression of the code:  

• “It looks like Pokémon.” 
• Extra elementary computer game. 
• “I can’t make anything of it.” 
• “This is used for the control of the product or the package – it is something for 

the producer, not for the consumer.” 

Obstacles to the use of codes can be divided into three groups: the phone, the applica-
tion and the costs. 

Table 3. Obstacles to the consumers using the code in practice. 
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Package deals with a mobile phone that include data transfer fees would promote the 
usage of codes. Adolescents find it frustrating to write text messages; codes are simpler 
to use. 

Situations in which the young people would use codes: 

• when eating cereal, more information about the product or comics from the 
package or some other amusement could be read via the code 

• at the bus stop, the timetables could be searched 
• when travelling by bus and there is nothing else to do 
• mainly at home, not at the shop. 

The young people were not interested in the carbon footprint, although they thought it 
was fundamentally a good thing. The coupon to the sports shop was the most desired 
token; the adolescents were under the age to go to the spa hotel. 

4.3.2 Raisio 2 (25–36 year-old parents and players) 

The interviewees in this group were aged between 25 and 36. Most of them had a uni-
versity or polytechnic degree; one was a graduate. Most of the interviewees were not in-
terested in the code. One interviewee said that maybe technically oriented people would 
be interested in codes, but none of the interviewees in this group admitted to being such a 
consumer. Some said that the idea of having codes was nonetheless interesting.  

The interviewees remarked that they were in a hurry when shopping for groceries. 
They did not have time to snap photos of codes. They might do it at home when they 
were eating cereal, for example. At home, they usually had an Internet connection, and 
they would use that instead of the mobile. A code on a package that you do not throw 
away after using it once could be used at home. The package for a snack drink is more 
likely to be thrown away and the code on it would then be useless.  

The comments on using the code when shopping usually had something to do with al-
lergies. One person would use them at the shop, as she needed to find detailed informa-
tion about the foodstuff as children’s food allergies and information like that cannot be 
distinctively printed onto the packaging. Another person needed to know if there was 
lactose in the product. A useful idea is a service that indicates that the product contains 
lactose and recommends similar products without lactose. This kind of need for nutri-
tion/foodstuff information on new products came up often in the interviews.  

What kind of information or services could be added to the package behind a code? 
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Table 4. Ideas about services to add behind the code. 

TOPIC IDEA 
Usage 

 

Tips on how to use the product in different ways to the usual ones 

The information should be relevant to the moment and for daily life such as a recipe 

Tips for recycling, how to scrunch up the carton 

Nutrients / 

foodstuff 

Vitamins and micronutrient  

Sugar; added/fructose/white sugar  

Very detailed information on foodstuff 

Service that counts the amounts of the nutrients and tells the user how much of the daily 

requirements he or she has already had  

Amusement Benefit of collecting codes, such as the next package being free or a kitchen utensil  

Daily changing crosswords 

Other Information about the producer, if it is not well known (small farm)  

BO could start up a user group for the product: a sports club – join the Elovena club to 

train for the marathon next summer. 

 
The service that gives the user the relevant information should work on request. The 
user needs to have control of the kind of information he or she is given. He or she does 
not want to have text messages during the day but as he or she walks into the shop, he or 
she would be interested in new recipes and suggestions for the day’s meal. 

Many of the interviewees complained that their mobile was not good enough to use 
services through a code. The information should be linked to the product; it could be 
recipes and tips for using the product in a new way. The interviewees would search for 
other kinds of information such as lotteries and comics from places other than cereal 
packaging. In spite of this, the rhymes that were on the milk cartons last year were re-
garded as a nice addition to the package. This was because the rhymes were on the 
packaging, not behind a printed code. 

Obstacles to using the codes can be divided into four groups: costs, their time-
consuming nature, mobile/application and other. 
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Table 5. Obstacles to consumers using the code in practice. 

 
The first impressions of the code were mainly negative:  

• nothing 
• laborious: “I have to do something but do not get anything good.” 
• EAN code 
• “It is something that I will not understand.” 
• “It is a lottery.” 
• “I tried this a few years ago. It did not work and I will not try it again.” 

The interviewees could pay extra if the packaging contained information about the car-
bon footprint or other certificate for producing the product more ethically, but the extra 
should be included in the price of the product. People would not pay extra to use mobile 
phones, not even a data transfer fee. The carbon footprint was found to be interesting, 
though no one knew what the number meant. A typical question was, “Is this high?” 
This group of people easily gives contact information to a brand owner. The information 
is given in order to receive benefits from the brand owner, and the users does not expect 
junk mail if they give their information to a trustworthy brand owner. 

It was very easy for the interviewees to use the code, “it couldn’t be easier”. To re-
ceive the benefit, the interviewees would mostly use the code and save the coupon in the 
mobile phone. The most welcome benefit was the coupon to Top Sport. In this group, 
there were also persons who would not take any benefit. This was because there are too 
many coupons and clubs on the market and they were bored with them.  
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To give feedback, they could use the phone to call the brand owner’s customer ser-
vice or send the feedback via an Internet link behind the code. It was rare, however, that 
they would give feedback. 

4.3.3 Raisio 3 (44–49-year-old parents) 

The ages of the interviewees in this group ranged from 44 to 49 years. There were seven 
women and three men in this group and most of them had a university or polytechnic 
degree; one interviewee had vocational education.  

This group was much more interested in the origin of the food than the other groups. 
The domestic content of the product came up many times, and a few would like to have 
very detailed information on the foodstuff, such as the proportion of the flour that was 
domestic. It also came up many times that there are foodstuffs that this group wants to 
avoid, for example, aspartame and soya. People underlined that the food should be 
clean, and many felt that domestic food was clean.  

The recyclability and environmental issues were important in this group. The carbon 
footprint was unknown and many commented on its inability to provide valuable infor-
mation – no one knew if the number was big or small. Certification that indicates that 
the product is produced in an ethical way, i.e., protects the environment and that no 
child labour is used would be certain to add brand loyalty to this group. 

People like variation in the meals they cook. Recipes behind the codes would promote 
the use of codes. Ideas on how to use the product in ways that are different to the usual 
ones would interest this group.  

Nutrition facts interest this group of consumers. They would like to have more guide-
lines on daily consumption, for example, if their child eats this snack what else should 
he or she eat to obtain the necessary daily vitamins. These kinds of ideas were very 
common in this group of consumers, as they were in the other consumer groups in the 
Raisio case.  

The entertainment on the packaging provided no added value to the product according 
to this group. It was mostly found to be irritating. Brain-teasers on the other hand were 
welcomed. 

What kind of information or services could be added to the packaging through a 
code? 
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Table 6. Ideas of information to hide behind the code. 

TOPIC IDEA 
Usage 

 

Tips on how to use the product differently to the usual way  

Recipe 

Nutrients / 

foodstuff 

Very detailed information on foodstuff and its origins; the domestic % of each component 

Service that counts the amounts of the nutrients and tells the user how much of the daily 

requirement he or she has already had 

Components to avoid: aspartame, soya, e-numbers, etc. 

Amusement Brain-teasers 

 
The main reason this group of consumer would not use the code is that they think it is 
time-consuming and laborious. They do not have extra time when shopping. They could 
use the service at home but they did not seem interested in that. At home, they might 
instead look for the information on the Internet. They felt that their mobile phones were 
not capable of working well enough to run this kind of application. They also thought 
about costs. One interviewee said that he could use the service via WLAN because that 
would not cost him, though these interviewees would pay for the service. The costs did 
not appear to be an obstacle. 

Table 7. Obstacles to consumers using the codes in practice. 

 

The first impression of the code was advertising, psychological test and Sudoku. Inter-
viewees did not find the codes interesting; instead, they found them fuzzy and complex. 
Many commented on the small print on the packaging. They needed reading glasses to 
see the text. The code could help with this. It was rare that they gave feedback. The pos-
sibility of giving feedback via a code was interesting. The discount coupon was not 
greatly appreciated. The costs were not acceptable if the information was connected to 
the product itself – that kind of information should be free of charge. It cannot even cost 
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a data transfer fee. The information should be very valuable if it costs. There were per-
sons who would give contact information easily and persons who did not want to give 
them unless they received something very valuable in return. 

4.3.4 Paulig (26–43-year-old, well-educated people) 

The age of the interviewees in this group ranged from 26 to 43 years. All of them had a 
university or polytechnic degree. The group consisted of five women and five men. 

These interviewees underlined the rush they are in when shopping. They do not have 
time to do anything other than collect the foodstuff they have planned to buy. The idea 
of taking snapshots of codes when shopping seems far-fetched. These interviewees 
might use the code at home, but rarely, though some of the interviewees said that the 
recipes could be one reason for using codes when shopping. 

The interviewees want to buy products for which the origin is known. Some of them 
favour domestic food. The conditions at the coffee plant were also the focus of some of 
the interviews. It was seen as meaningful to support a small coffee producer and per-
haps a whole village. Another idea was to have more information about other products 
from this producer. If a person found one product to be very good, he or she wanted to 
know if there were other products that might also be worth tasting (brand loyalty). One 
person was very committed to the coffee her family drinks. The coffee was special; it 
could only be bought from France. If this coffee were sold in the local shop, she would 
be interested in receiving texts when it was available. Another person said that she 
would like to know when milk produced in her childhood hometown was available in 
her local shop. For this user, the coffee producer from the other side of the world was 
not the one to which to commit. 

One idea was a service that sends a list of meals every week to the user’s mobile. The 
user chooses the ones he or she wants to prepare and the number of dinners. The service 
would make a shopping list of the required foodstuffs.  

What kind of information or services could be added to the packaging via a code? 

Table 8. Ideas of information to hide behind the code. 

TOPIC IDEA 
Usage 

 

Recipe 

List of meals on request -> shopping list  

Producer Origin must be known, not just the manufacturer 

Conditions at the coffee plant 

Other products from the producer 

Foodstuff E-numbers 
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The origin of the Mundo Coffee was of interest but not useful to the user. This kind of 
information could be looked over at home if the person had time. It could be used when 
drinking coffee. As with drinking wine, more information would be available, as some 
of the interviewees said. This kind of information would not have an effect on shopping 
decisions. 

The recipes for the Parisien coffee were found to be useful. Many of the women also 
thought the background pictures for the mobile phone were beautiful.  

Everything to do with the codes needs to be easy. People would not spend time 
searching for information or downloading an application. The information cannot cost 
anything. If the product has a UTZ label, people might pay more for the product, but the 
service that tells the consumer what UTZ means cannot cost anything. The data transfer 
fee was not seen as an obstacle if the service was found useful, such as the list of reci-
pes. In the interview, the application was found to be easy to use. Only the date that had 
to be entered was found to be troublesome. 

Table 9. Obstacles to consumers using the code in practice 

 

The mobile is often near the user. It would be easier to use the code than to use the 
Internet.  

These interviewees knew the code in advance. Only a few had not seen it before. 
Some of the interviewees had downloaded something to the mobile, for example, a 
map-service application or ring tones. These people used phones mostly to talk and to 
send text messages. Some of them would give contact information freely; some would 
not. The email address was the contact information given most often. 
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4.4 Business models 

In this section, a short overview of the business models and new solutions offered by 
2D/QR codes is given. The complete report is available in Appendix D.  

Here, the business models and solutions related to codes are analyzed in relation to 
the value driver model shown below. The figure illustrates the value drivers in hybrid 
media solutions, and the accompanying Appendix D explains them in more detail. The 
table at the end of this section presents a summary of the main needs and wants related 
to codes that were reported by the Finnish firms. 
 

 

Figure 19. Value-driven model for hybrid media solutions. 

Many of the 2D-code-based solutions, existing and envisioned, are concerned with re-
placing an older solution or service. Perhaps unsurprisingly, the contests and giveaways 
were seen by many as logical applications for codes. Traditionally, participation in con-
tests or claiming of free gifts has required a postcard, text or envelope to be sent con-
taining the required clippings. This was seen as being less than ideal for the consumer. 
It was suggested that the code may be offered as an alternative to the consumers but 
because some people might not want to use the code or have the required tools, the old 
methods should also be included. From the perspective of the firm, a system that oper-
ates through 2D codes could also offer a chance for more automation and therefore in-
crease the efficiency of the related operations. In Japan, these kinds of solutions have 
long been the norm and they are illustrated extensively in the Toppan case in Appendix 
D. A notable distinction is that in Japanese cases, the QR code is sometimes the sole 
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means of participation. Perhaps once the consumers become more familiar with the new 
technology, the other means of participation may begin to be phased out, keeping in 
mind legal issues relating to keeping participation as open as possible.  

There were also some particularly interesting ideas about incorporating mobile games 
into the give-away model. The games would be accessible through a code printed on the 
package. This could be coupled specifically to products that are typically consumed on, for 
example, car rides or train journeys when the user may be looking for something to pass the 
time. This would give the consumer an added incentive to purchase the product. The games 
could be linked in content to the product or brand if this were deemed appropriate. 
 
 Some examples of ideas from Finnish firms for 2D solutions  

 
Contests 

  (Service provider)    

…Cutting tags from packages and putting them in an envelope is a real nuisance. Then you have to 
go and buy stamps, ‘cause who has stamps at home anymore, and mail the things. If codes could 
replace that, I think it would be useful…  
 
Give-aways 

  (Service provider)  
 

Person 1:  You should also be given the information that you have now bought 69 of these 
things and when you buy 70 you get two for free... 

Person 2: Yeah, and with the code, no more collecting the lids from containers of cottage 
cheese.  

 
Give-aways 

 (Brand owner) 
 

…A bag of candy is a good example in that they are often consumed while sitting on a bus or 
something like that. So you could have a code and be able to get a game or something like that to 
spend the time… 
 

 

Figure 20. Ideas for 2D solutions. 

It is clear from looking at these examples through the value driver model where the benefits 
of such a service lie. Efficiency is increased for both customers and firms. For the custom-
ers, participating in the contests or claiming the prize is matter of a few clicks, while for the 
firms the system can be designed to run more smoothly through automation and without 
someone having, for instance, to spend his or her working day opening envelopes and 
counting clippings. Efficiency is further improved for the firms with regard to the ease with 
which they can search and sort the data acquired from the participants. The novelty factor 
would be most visible during the introduction of the new service, as some consumers may 
enjoy testing a new type of technological application. If the code became the most common 
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way of participating in contests and giveaways, value may also be created through lock-in. 
This would mean that consumers would be hesitant to use any other types of solutions and 
favour those producers that can offer a 2D-based solution. This would be especially true for 
some people in the case of the mobile game accessible through the code. There is also the 
interesting matter of lock-in as it relates to business-to-business marketing. The case of 
Toppan Printing, which is described in detail later, shows how a firm can also create lock-in 
for its business clients by developing a solution based on QR codes that integrates many 
different functions into a large operation. The client firms fail to develop the expertise on 
how to conduct the service on their own, as all parts are done by Toppan.  

Another common suggestion for 2D-code-based solutions is concerned with commu-
nication in two different dimensions: relaying information from the firm to the customer 
and information flowing from the customer to the firm. We will start with the examples 
of information flows from the firm to the customers.  

There are two main limitations of relaying information to the customer via product 
packaging. First, the space available for text or other material is extremely limited and 
made even smaller when some of the space is always taken up by compulsory texts de-
termined by officials. The second has to do with the heterogeneous nature of the users. 
It is difficult to choose what kind of information is communicated, as it would have to 
be interesting to the largest possible section of the diverse target audience without alien-
ating anyone. Both these issues are addressed in the suggested 2D solutions. 
 
 Some examples of ideas from Finnish firms for 2D solutions  

 
Information to the customer 

 (Brand owner) 
 

…We would like to tell for instance that we have our own mill and produce our own raw materials, 
but there’s no place to tell it, ‘cause there isn’t space on the package. We should tell about the 
backgrounds of raw materials, products, and brands – you know, these kinds of brand narratives… 
 
Information to the customer 

 (Brand owner) 
 

…I was thinking that it could be so that when you open the code, you could choose what you want 
from that world; could be related to charity or product information or whatever… 
 
Information to the customer 

  (Service provider) 
 

... Who’s ever the product is, they have an interest in making these channels and putting information 
in them. They have a clear interest in it – it makes the consumer have a stronger bond to the product...  

 

Figure 21. Ideas for 2D solutions. 
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The interviewees, especially the ones from brand owner firms, often stressed the fact 
that they would like to tell their consumers about their firms, products and brands, but 
they find mass media too distant and limited, and the space on packages to be too con-
strained. 2D codes were seen as a possible medium for opening a channel through 
which this information could be passed to the consumer. According to the interviewees, 
consumers are increasingly interested in knowing all kinds of information related to the 
product, ranging from the origin of the raw material used in the product to the firm’s 
corporate social responsibility issues and from the history of the firm to suggestions for 
uses of the product. The challenge to deliver this wide array of information could be met 
by a solution that used 2D codes to link the customer to various data streams provided 
by the firm. 
 
 Some examples of ideas from Finnish firms for 2D solutions  

 
Information from the customer 

 (Brand owner) 
 

…And also from the view of some kind of spontaneous feedback. When we do research we always 
have a point of view, like tell what you think about this or comment on that. But for them to be able 
to tell you right away when the things come to mind, and about the things which are relevant to them. 
Well that kind of thing would be interesting… 
 
Information from the customer 

  (Service provider) 
 

…Everyone is interested in the direct information from the consumer, and at the time of consumption. 
Sure, that’s a big trend… 

 

Figure 22. Ideas for 2D solutions. 

Such a solution would create value through all four aspects of the value-creation model. 
In terms of efficiency, it would obviously increase the ease with which the consumer 
could look up information of interest or use to him or her. From the novelty aspect, new 
content could serve as a draw, as consumers may be tempted to see something new. 
Meanwhile, with regard to creating lock-in, customers may become so accustomed to 
having access to information through a code that they are unwilling to transfer to prod-
ucts that do not offer the same information. This kind of solution would also create 
value through complementary services by linking to the firm’s other communications 
such as print advertising or CSR reports with the digital services offer on the printed 
product package.  
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The other dimension of communication and 2D codes is concerned with suggestions 
for solutions that enable information to move from the customers to the firm. This may 
be in the form of official feedback channels or information gathered through marketing 
research actions. With regard to feedback channels, concern was expressed in the inter-
views by the representatives of the firms that traditional feedback channels, such as a 
feedback telephone line, only tend to receive negative feedback, and usually from a spe-
cific kind of consumer. An idea suggested by more than one interviewee was that there 
could be a code on the product package that would link the customer directly to a chan-
nel where feedback could be given. It was said that this would lower the bar for giving 
feedback and make more users give feedback at a time when their emotions about the 
product were possibly at their strongest.  

There were also very interesting thoughts on how 2D codes could be used in partner-
ship with market research. These included ideas on identifying active users through 
their use of 2D codes and inviting these users to focus groups and interviews, as well as 
incorporating survey questionnaires into the material to which the code links. These 
kinds of ideas clearly create value through efficiency and complementary factors. Effi-
ciency would be increased by easing the collection of market research data, and com-
plementary factors would be present in linking research processes to other functions of 
the firm. 

There was also a wide variety of other interesting types of ideas presented in the in-
terviews, and we will focus on two of them next. First, and this may have been inspired 
by our use of the term hybrid media, there were suggestions for solutions linking printed 
media such as magazines or newspapers to activities and consumer decisions. One of 
the existing problems was defined as being when something interesting catches the at-
tention of a consumer regarding a product, he or she is rarely in a shop and the next time 
he or she is in a shop, he or she will have forgotten about the one-time interest in the 
product. It was suggested that this could be remedied by having 2D codes on printed 
advertisements and generated content. For instance, it would be possible to have a code 
next to a recipe in a magazine and when the consumer captures the code next to the text, 
he or she automatically receives the shopping list transferred to his or her phone as well 
as instructions for making the dish once back home. When going to the shop, the con-
sumer could recall all of the ideas he or she had saved on the phone earlier.  

A similar kind of solution could also be provided on printed advertisements. A code 
on an advertisement linking to more information would have the added benefit that it 
might be possible to identify which advertisement was being read and to receive valu-
able information on the effectiveness of specific advertisements. An example of such a 
solution can be given from Japan. 

According to one of the Japanese interviewees, a local firm bought outdoor advertis-
ing space at the four main entrances to Tokyo’s central railway station, or as it is offi-
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cially called Tōkyō Station. These costly spots were purchased for two weeks as part of 
the launch of a new campaign. All four advertisements had QR codes printed on them 
through which interested passersby could receive more information. All four posters 
were identical except for their codes. The four codes all linked to the same material, but 
it was possible to determine from which code the contact had come. After the first week 
of running the campaign, the firm in question observed that two of the ads seemed to be 
receiving more attention than the other two. They quickly discontinued the two underper-
forming billboards and purchased more time on the two that seemed to have the biggest 
impact. The value in this case is obviously created through efficiency and complementary 
services. This simple example illustrates the versatility of 2D/QR code solutions. 

Another interesting idea for a 2D solution from interviews in the Finnish firm con-
cerned providing instructions for use through a 2D code solution. This could be used to 
complement or even replace written usage instructions. It would also provide the possi-
bility of giving the instructions in the form of a video. The link could first direct the 
consumer to a place where he or she could choose the language. This way, the same 
code could be used for many countries. 
 
 Some examples of ideas from Finnish firms for 2D solutions  

 
Instructions for use 

  (Service provider) 
 

... Why couldn’t there be such a thing that, let’s say I have a new light bulb for my car’s headlight. I 
take the code from the package and on my phone’s screen it shows how you take the board off first 
and then shove in the new bulb. Instead of you just starting to pull stuff out and end up at the repair 
shop....  

 

Figure 23. Ideas for 2D solutions. 

The value delivered to the user by this solution, as seen through the value-driver model, 
would clearly stem from all four of the factors. It is likely that if this amount of new 
value can be delivered to the user, there will be many upsides for any producer able to 
adopt such a solution. 
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Figure 24. Needs and wants of the value chain players.
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5. Conclusions and recommendations 

The industry interviews showed the following things: 

• The package already acts as an information carrier. The legally required infor-
mation is considerable and ‘excess’ codes waste surface area on a package that 
should be as attractive as possible. Brand owners accept a rise in price for the 
sake of discernibility and visibility.  

• Hybrid media are used to achieve cost savings, new business and added value 
for existing business. In the customer interface, they may create loyalty, infor-
mation and additional sales. It is essential to motivate the customer to use them. 
The brand owner can receive valuable information about the using context. 

• Applications in logistics give the fastest payback. The future role of logistics 
may include managing the entire business chain and minimizing storage at the 
retailer. In valuable products, RFID tags will be used. 

• The retailer may motivate the consumer to additional spending by informing him 
or her about bonus limits over hybrid media. Transparency in the shops gives 
brand owners online information about sales and allows for traceability. 

• The consumer has a huge need for information, which can be given via hybrid 
media. Consumers are conservative, however, and new services must be simple 
and attractive to be taken into use.  

The technical status of hybrid media in packages can be summarized as follows: 

• 2D codes are the most common link between packages and electronic media. 2D 
codes are printed simultaneously with the printing of the package or label at no 
extra cost. Data Matrix and QR codes are examples of proven 2D-code tech-
nologies.  

• Consumers can read the data content of a code symbol with a camera phone 
equipped with suitable software. The data content is typically a link to a web 
service giving additional information about the product or access to some kind 
of contest etc. A 2D code requires space on a package, but methods for custom-
izing the code symbol have been developed. 
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• RFID technology is widely used in applications for industry and logistics. It has 
also been offered for consumer use, but so far, only a limited number of mobile 
phones are equipped with an RFID reader. 

• Other technologies have also been developed, such as image recognition, use of 
a fibre structure and magnetic code. Although these technologies are workable, 
widespread consumer use will be difficult to achieve because of the slow distri-
bution of decoding applications. 

• No one uses hybrid media technology because of the technology itself. The ap-
plications and services offered should be interesting enough for the consumer to 
start to use the technology. 

Consumer behaviour was studied in two pilot tests, and the following conclusions could 
be drawn: 

• Grown-ups tend to be in a hurry when shopping, and a service that eases their 
shopping would be useful. Such a service should only work on request. For 
some users, the data transfer fee is an obstacle to the use of this kind of service, 
but for many users it is only important to know the costs. 

Based on the user studies, the service could include the following parts: 

• Recipes and a shopping list based on the user’s choices, for one day or a whole 
week depending on the user’s choices. 

• Service that tells the user how much of the daily requirement of each nutrient he 
or she has had after each meal/snack. The service could recommend healthier 
choices if requested.  

• Ideas of new ways to use the product. 
• Very detailed information on foodstuff, such as the origin of each component. 
• Information on how well a new product meets the demands set by the user. The 

demands could be made under the user profile. Usually, allergies set limits for 
the products, but users also want to avoid different kinds of things, like aspar-
tame, fat or certain e-numbers. 

The biggest obstacles to using the code were the following: 

• The costs: the users are not willing to pay for additional information about the 
product. The data transfer fee was not an obstacle for highly educated users or 
for users over the age of 40, if the service was considered useful.  

• The mobile or application: the users found their own mobile incapable of using 
the services and they were lazy to download applications, while their experience 
of downloading was laborious. 

• It is time-consuming: users are not willing to spend time on codes, particularly 
when it comes to time spent shopping.  
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The following factors would promote use of the codes are: 

• Young people find it frustrating to write text messages; codes are simpler to use. 
• Users tend to have their mobile available nearby. 
• Middle-aged users have problems seeing small text. 

From the perspective of business models, the following conclusions could be drawn: 

• Japan has been said to be “the most successful and innovative test-bed market 
for next-generation mobile products and services” in the world. Based on our 
studies, some of the most important elements of this success relate to the close 
cooperation between mobile operators, vendors and, most of all, consumers. 
Services that attract consumers are the key, not technology. Consumers have 
been innovators of mobile internet services from the very beginning. Conse-
quently, the penetration rate of mobile internet is high. User-friendly mobile 
phones are gradually being revamped, following the Kaizen culture, and con-
sumers adapt quickly. In Japan, mobile barcodes are part of everyday life. QR 
codes are everywhere; they are an iconic call for action. Consumers know what 
they are and use them on a regular basis. Due to the high adoption rate of flat-
rate data plans, it does not cost them any extra. The issue of price, however, 
seems to be almost too convenient an excuse not to offer new kinds of services 
to consumers in Finland. If you ask consumers about their willingness to pay for 
just about anything extra, they will say no. The challenge for firms is to make 
available services that provide consumers with additional value on a level at 
which they are willing to pay.  

• In this work, we have presented the case that cultural factors do play a role in 
Japan’s success, but there are some striking features of the way Japanese com-
panies do business that have made them world leaders. From the point of view 
of the Finnish business mentality, first and foremost, the Japanese have patience. 
In general, they expected profits for QR codes in the 1990s within 2-6 years. The 
possibilities and limitations were not clear to the value chain members in the be-
ginning, but they understood that it takes time and effort to create this under-
standing. A general theme of interviews in the Finnish firms was that for hybrid 
media services, we must start by understanding what information, issues and 
benefits the consumer is prepared to pay for. The ability to calculate profits at 
each step of the value chain was seen as crucial. Another general theme was in-
creased cost-efficiency of logistics. This is the opposite strategy to the Japanese 
mentality in which QR codes were discovered by consumers and thereafter 
open-sourced for anyone to use. The basic underpinning was elaborated by an 
interviewee in Tokyo, “Consumers are smart so they’ll figure out what they 
want out of it. People do not like to be locked in. Open up and they will come.’  
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• QR codes in Japan are seen as a means to begin a conversation with a consumer. 
The logic is brilliant: it does not cost anything for anyone in the value chain to 
add it, but it brings added value to everyone. Mobile phone vendors are able to 
justify the cost of the phone to the mobile operators. Operators profit, as people 
hold phones in their hands more they use the phone more and they buy a new 
one sooner. Printing houses engage in the full range of added value services, 
tightening their relationship with marketers. For brand owners, hybrid media so-
lutions are one-on-one communication channels that add value for both consum-
ers and brand owners. Furthermore, it brings cost-efficiency to operations, e.g., 
optimization of marketing campaigns based on results, the need to update only 
web pages not packages or marketing materials, a reduction in paper costs, and 
efficiency in inventory balance management. Consumers are given exactly what 
they want: convenience, information, benefits, products, services…  

• It became apparent during our project that no matter how conflicting the inter-
ests involved, collaboration across the whole value chain is necessary. In Japan, 
the balance of power held by the value network players is quite different to that 
of the Finnish markets. Operators, printing houses and even advertising agencies 
hold dominant positions and engage in a full range of services thus forcing oth-
ers to engage in one-one-one relationships. These relationships are strategic, 
however, not tactical, adding value for both parties. The dominant players do not 
‘step on anyone else’s toes’.  

In general, we can draw the following conclusions: 

• Hybrid media can provide benefits in the form of cost savings, new business op-
portunities, added value to existing business and increased customer loyalty to 
all players in the value chain. Available hybrid media technologies are 2D bar 
codes, digital watermarks, image recognition, fibre matrix, RFID tags and mag-
netic codes. 

• Pilot tests and user studies showed that additional hybrid media services should 
include detailed product data, recipes, nutrient requirements and user instruc-
tions, and match user demand. Obstacles to use are costs, their time-consuming 
nature and complexity. 

• In Japan, mobile barcodes are part of everyday life, well known to consumers 
and used on a flat-rate basis. The introduction was initially based on consumer 
needs, not on early profit. Today, it operates on a win-win principle with bene-
fits for all the players in the value chain, and several traditional printers have 
created completely new service concepts for their customers. 
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Appendix A: List of persons interviewed 

In Finland: 

• Borealis: Hanneli Seppänen, Auli Nummila-Pakarinen 
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In Japan: 

• Dai Nippon Printing Co. Ltd.: Tsukasa Kusanagi, N. Takahashi, Hiromitsu Ta-
kai, Kiyoshi Toda, Satoko Tokunaga, Kats, Tsuchiya, Yosuke Ueda 

• Denso Wave: Mitsuru Araki, Kouji Kounosu, Hiroiku Masuda, Tadao Nojiri, 
Hiromitsu Takai 

• Dream Incubator Inc.: Takashi Iwamoto 
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Appendix B: Outcome of the interviews 

Packaging 

The package is already a medium, but the printing of individual data on a package is 
still a challenge. (Material Supplier)  

The usability of the package is more important than its function as a media surface. 
(Brand Owner)  

You can provide information about other products on the package of any product. 
(Brand Owner)  

The brand owner is prepared to increase the price of the package to achieve real useful-
ness: distinguishability, closability, visibility, effects, shape and ease of use. (Brand 
Owner)  

Today, problems with a package can be difficult to investigate. (Material Supplier)  

Retailer problems are missing pallet tags and difficulties placing them on shelves. User 
problems are limited preservability, recycling and the lack of a return channel to the 
producer. (Others)  

Waste is becoming crucial to providing food to all people. Waste reasons are: 1) prob-
lems with logistics: logistics that are too sensitive when nobody has time to check. Hy-
brid media could help to find the bottlenecks. 2) Demands cannot be estimated in ad-
vance, so the order is based on price. 3) Consumers throw large amounts of food need-
lessly. (Others) 

Package problem: There is a huge amount of compulsory information on a package. It 
takes time to react to legal changes. (Material Supplier, Brand Owner) 



Appendix B: Outcome of the interviews 
 
 
 

B2 

All additional codes steal marketing space, which is an essential part of the package. 
(AD Agency)  

The more players, the more complicated it is to make decisions, making the process 
slow. It is difficult to reach consensus about earning logic. (Material Supplier)  

In daily consumption, the package is more important than the product itself. (Brand 
Owner)  

Hybrid media and codes 

2D codes are in use on many product types. The code contains information about 
makes, product number, etc. The idea is to guarantee transportation and authenticity.  

Hybrid media can offer: 1) cost reduction, new business, and 2) added value to old 
business. (Brand Owner)  

What is the goal: reduced costs or additional sales/new business? Both directions are 
good. It is more difficult to reach the end-consumer however; that requires risks and 
investments. (Material Supplier)  

The code provides additional value to the customer interface in three dimensions: 1) 
loyalty, 2) increased sales, and 3) information. (Software Vendor)  

The most important thing is to motivate the consumer, and once that has been done al-
most any application is possible. (Software Vendor)  

How can we communicate to the user to take the system into use? (AD Agency)  

It is important to make package manufacturers and printers offer new services to their 
customers, i.e., the brand owners. (Software Vendor) 

The obstacles are the price of the code and the costs of the system. (Brand Owner)  

The code can also be used as a tool in consumer studies. (Software Vendor)  

Basic-for-free, i.e., the URL address should be free, and there is no big business poten-
tial here. For business, the service must be separate. Code applications are tailored solu-
tions and always case dependent. (Software Vendor)  
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B3 

The media companies will hardly invest in hybrid media; fraud protection may be more 
likely. (Software Vendor, Brand Owner)  

The package manufacturer or brand owner should add the code. (Others)  

The code cannot replace legislation or marketing information. (Brand Owner)  

Legislation is also an obstacle to the development of hybrid media, e.g., in package cod-
ing. (Material supplier, Brand Owner)  

A functional system requires an open data bank. (Material supplier)  

Print media is old-fashioned and something more than just printing 2D codes should be 
invented. (Software vendor)  

Hybrid media offer an advantage of increased customer loyalty. The brand owner ob-
tains more information about the buying process and sales in real time. This information 
is not available today. (AD Agency)  

The technology is better suited to rational products (e.g., pharmacy) and not experience 
or amusement products. New opportunities could be found in the service sector, e.g., 
insurance, car rental, banking, etc. (AD Agency)  

Simple is beautiful: one code per package level is appropriate. (Brand owner)  

A combination of several technologies, for instance, RFID on the pallet/box and point-
of-sale data on consumer packages via 2D codes. (Brand Owner)  

The code must be simple to use so the consumer does not need to write anything down. 
The consumer is lazy. (Brand Owner)  

Logistics 

Applications in logistics will come first, as pecuniary benefits can be achieved immedi-
ately. The product flows are already known. (Brand Owner)  

RFID will be taken into use, increasing brand loyalty, and it will be a warranty of au-
thenticity. It is not usable for cheap products however. (Brand Owner)  

In Finland, there is no point in following up logistics in too much detail. (Logistics)  
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The aim of logistics is often to minimize the retailers’ storage. (Logistics)  

Today, the role of logistics lies only in transportation, but in the future, the role will be 
more in systems and chain management. (Logistics)  

Retailers 

Retailers do not provide information about when a product is sold. This information 
would improve availability on the shelf however. (Brand Owner)  

The brand owner wants to inform the consumer honestly about tracing data, but this 
requires transparency from the retailer’s side. (Brand Owner)  

We must motivate the retailer to take in products with codes, even though not all the 
information will pass via it. (Package Printer)  

Logistic companies can hardly obtain any information from the retailer (about consum-
ers), as the retailer wants to manage the logistics. (Logistics)  

In practice, the big retailers decide which products are taken to the shelves and when. 
(Others)  

The retailers would have big opportunities to use existing information and increase their 
sales. Informing the customer about bonus limits that have almost been reached before a 
campaign deadline may inspire the customer to extra spending. (Software Vendor) 

Retailer chains could be the exploiters of the codes. (AD Agency)  

Consumers 

In the package value chain, the consumer is currently, generally the king. Previously, 
the foodstuff aspects may have been over-enhanced. Today, the producers are interested 
in the consumers, their behaviour and the role of the package as the node in between. 
(Others)  

The producer/brand owner wants feedback directly from the consumer. Today, the 
feedback goes via the retailer, which the brand owner does not want as a return channel. 
The brand owner wants to send the consumer response to the package manufacturer. 
(Others)  
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Market studies should be developed that correspond to modern expectations. (Brand 
owner)  

Information about the consumer’s actions and ways at the transaction moment via the 
code is of utmost interest. With this knowledge, the producer could improve its service. 
(Brand Owner)  

The consumers have a big need for information, but there is a risk of information over-
flow. (Brand owner)  

The consumer should not be bothered with extra features like codes. (Brand owner)  

The consumer makes fast decisions. He or she always buys the package, i.e., the content 
is less important. In a blind test, consumers usually do not recognize their favourite 
products. The package provides imagination about the product. (Package printer)  

Home transport is growing business, beside C2C business. Research shows that logistics 
increase, especially for consumer transportation. (Logistics)  

Direct on-line consumer information could be of interest, but who would process all this 
information. (Package manufacturer)  

Consumers are very conservative: they are excited about new things for a while, but use 
remains limited. When introducing new services, they must be given good bait. (AD 
agency)  

It is old-fashioned to believe that the price would be the most important argument for 
the consumer, and only after that the brand itself. (Brand owner)  
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