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ABSTRACT 

We present a multi-stakeholder study of the value propositions 
that various actors associate with an open community testbed of 
interactive public displays. Our short-term objective is to enhance 
the current business model that generates revenue for covering the 
operational expenses of the tested. Our long-term objective is to 
establish an economically sustainable lifecycle model for the 
testbed that is based on successful value co-creation by multiple 
stakeholders. The five-pronged study includes a questionnaire 
study of local citizens using the displays, an online survey to the 
members of a local business coalition, and interviews of 
municipality representatives, commercial customers and content 
providers. Our study shows that different actors associate a wide 
range of economic, functional, emotional and symbolic values 
with the testbed. Our findings also emphasize the importance of 
communication in creating and nurturing these perceived value 
propositions. 

Categories and Subject Descriptors 

K.6.0 [Management of Computing and Information Systems]: 
General – economics. 

General Terms 

Economics. 

Keywords 

Sustainability, value network, value co-creation. 

1. INTRODUCTION 
Due to the availability of economic and durable digital screens, 
urban spaces are becoming increasingly populated by various 
types of large public displays. They are typically deployed by 
commercial actors for the purpose of non-interactive digital 
signage showing advertisements. Although many studies (e.g. [7]) 
have shown that the general public mostly ignores such displays, 
digital signage is still very much a booming business. This is 
partly due to the obvious benefits of a digital screen over the 
traditional paper ad in terms of updating content, showing 
animations and video, and in dynamically adapting content to a 
particular context (e.g. time of day or target group). 

Public displays have attracted a plenty of attention also in the 
research community during the past years. Most published studies 
have focused on furnishing public displays with different 
interactive affordances [15]. A common criticism targeted at 
many academic studies on interactive public displays is that they 
usually are usability evaluations conducted in non-realistic lab 
environments over short periods of time. For example, Greenberg 
and Buxton [4] bravely questioned the widespread use of such 
“needle point” studies and instead promoted longitudinal real 
world evaluations for assessing this type of information systems. 

We have initiated a longitudinal large-scale deployment of 
interactive public displays (Figure 1, dubbed UBI-hotspot, later 
hotspot) at downtown Oulu, Finland [18]. By deploying a number 
of hotspots in authentic urban setting for a sufficiently long time, 
we wish to establish the technical and cultural readiness and the 
critical mass of users needed to determine whether the hotspots 
and their services can be deemed ‘(un)successful’.  

Figure 1. Outdoor UBI-hotspot at downtown Oulu. 

Our hotspot is effectively a large public display embedded with 
other co-located computing resources such as wireless access 
points, a NFC/RFID reader and two overhead cameras. In practice 
a hotspot is a computing platform with open interfaces for 
provisioning different types of services. We regard the network of 
hotspots as an open community testbed that facilitates a diverse 
range of concurrent usage modes: research and development by us 
and other research parties, free provisioning of nonprofit services 
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by the municipality and nonprofit organizations, and chargeable 
provisioning of commercial services by businesses. 

In the context of digital ecosystems we have previously reported 
the rich value network that has been established around the 
testbed [20]. The novel contribution of this study is a multi-
pronged survey to identify the value propositions that the different 
stakeholders associate with the testbed. Their fostering is essential 
for establishing a sustainable lifecycle model for the testbed. This 
study and the lifecycle model are to a great extent motivated by an 
approaching point of discontinuity - the conclusion of the project 
that funded the testbed. A particularly valuable aspect of our 
multi-stakeholder survey is that it also encompasses non-
enterprise actors, in contrast to most other surveys that typically 
address just enterprise actors. 

This paper is organized as follows. We first briefly introduce the 
testbed and its stakeholders in Section 2. Then we discuss the 
related theoretical framework on stakeholders and value networks 
in Section 3. Section 4 reports our multi-pronged stakeholder 
study, whose key findings are then summarized in Section 5. 
Section 6 concludes the paper. 

2. TESTBED AND ITS STAKEHOLDERS 
Our testbed comprises of a network of 12 hotspots and related 
backend resources such as server farms for executing service 
processes and databases. Six double-sided outdoor hotspots are 
installed at the walking street area at the heart of the city and at 
the market area, and they are accessible to the general public on 
24/7 basis. What makes these outdoor locations rather special is 
that until our deployment the City of Oulu had constrained them 
to be beyond the reach of commercial digital signage so 
prominent elsewhere in the city. Six single-sided indoor hotspots 
are placed in popular municipal buildings such as main library, 
youth and culture center, and swimming hall, and they are 
accessible to the general public during the opening hours of the 
buildings. 

The interaction model of a hotspot is as follows. An idle hotspot is 
in a passive broadcast mode where the entire screen space is 
dedicated to a digital signage service dubbed the UBI-channel. It 
shows a customizable playlist of spots (video, animation or still 
photograph). The nominal maximum capacity of the playlist is 40 
spots 15 seconds in duration, i.e. ten minutes. The capacity is 
allocated to different actors as follows: City of Oulu and non-
profit organizations authorized by the City of Oulu 13 spots, 
University (us) 6, Oulu Business Coalition 1, and commercial 
customers 20. Thus, a full playlist has 50/50 balance between 
nonprofit and commercial use. While the playlist is maintained by 
us, the distribution of media files from our servers to the hotspots 
is carried out with a media distribution system provided by a local 
company. 

The hotspot changes to an interactive mode when a face is 
detected by the overhead cameras or the screen is touched. In the 
interactive mode the screen is split between the UBI-channel, and 
an interactive portal dubbed the UBI-portal (Figure 2). The UBI-
portal contains various information and leisure services, which are 
implemented as web services [5, 9]. They are referenced by their 
URLs and can reside on any web server in the public Internet. 
Some services involve interaction with a mobile phone [6]. 

Some services are provided by businesses that have paid for the 
opportunity. For example, a large media company publishing the 
most popular property sales website in Finland has adapted the 

website to the UBI-portal for the purpose of marketing local 
properties for sale. Further, we have commissioned a local 
newspaper to provide the “Oulu Today” service that shows topical 
news headlines and events in the city together with local weather 
forecast, a daily cartoon and a daily reader ballot. 

Figure 2. UBI-hotspot in the interactive mode. The yellow 

rectangle in the upper left hand quadrant is the UBI-channel. 

So far we have released three distinct versions of the UBI-portal, 
version 1 in June 2009 [18], version 2 in June 2010, and version 3 
in June 2011. While a detailed description of the all 25 interactive 
services in the current version 3 is beyond the scope of this paper, 
Figure 2 shows the current service categories. 

We have collected vast amounts of qualitative and quantitative 
research data on the usage of the hotspots with various methods. 
The system automatically logs every click on the UBI-portal (on 
average 950 clicks per day for version 2 and so far 750 clicks per 
day for version 3). While most usage takes place by a large 
anonymous group of users, some services involve mobile 
interaction over Bluetooth connection. It allows us to identify 
users (phones) from the BT ID’s and subsequently analyze their 
behavioral patterns [8]. Further, the system counts every face 
detected from the video feeds of the overhead cameras (113535 
yesterday, July 9, 2011). The number is skewed by the fact that a 
face first looking at a hotspot for a sufficiently long time, then 
looking away for a brief moment, and then again looking back at 
the display counts as two detections. We also collect qualitative 
data by observing and interviewing users. 

The capital investment to the hotspots has been made by a project 
funded by public sources, the European Regional Development 
Fund (ERDF, 89 %) and the City of Oulu (11 %). However, we do 
not have any public funding for the operational expenses of the 
hotspots. To generate revenue for covering these expenses we 
have been selling the capacity of the UBI-channel and UBI-portal 
for commercial use. This has created the versatile value network 
that we reported in [20]. The revenue from media sales during the 
first 24 months was roughly 200 000 EUR (~700 
EUR/hotspot/month). 

The ERDF funding rules dictate among other things that we have 
to keep all infrastructures acquired with the ERDF project funding 
functional for five years after the conclusion of the project. 
Therefore, one of the many objectives of our project has been to 
establish a sustainable lifecycle model that would allow us to 
maintain the hotspots without any major subsidies from the 
municipality and/or the university.  The lifecycle model has been 
established upon the business model of media sales discussed 
above. 



The approaching conclusion of the ERDF project in spring 2012 
motivated us to conduct this stakeholder study. In short-term we 
wish to validate the practical implementation of media sales and 
the current business model. In long-term we want to refine the 
lifecycle model so that it would allow our testbed to survive 
economically for at least five years after the conclusion of the 
ERDF project. Both objectives call for in-depth understanding of 
the value propositions that different stakeholders in our value 
network associate with the hotspots. 

To lay foundation for the subsequent discussion, we briefly 
describe the key stakeholders in our value network: 

The University of Oulu (also term ‘research project’ is used in the 
text). Owns the hotspot infrastructure and is responsible for the 
operations and maintenance of the hotspots and the media sales. 
Uses the testbed to conduct research on ubiquitous computing “in 
the wild” in authentic urban setting with real users. 

The City of Oulu (also term ‘municipality’ is used in the text). Has 
provided substantial funding for the project and has allowed the 
installation of the hotspots in central outdoor/indoor locations at 
downtown Oulu that were previously regarded off-limits for 
commercial digital signage. The City of Oulu expects the hotspots 
to support its own public e-government service but without 
imposing a substantial long-term economic burden on tax payers. 
For this purpose the City of Oulu Communications provides the 
official “City of Oulu” page to the UBI-portal, and has approved 
of the commercial use of the hotspots. 

Citizens (also term ‘users’ is used in the text). Use the interactive 
services of the UBI-portal and provide target group for the UBI-
channel. 

Oulu Business Coalition. Nonprofit umbrella organization looking 
after the joint interests of businesses located around downtown 
Oulu, of which most are registered members of the coalition. 
Authorized by the City of Oulu to coordinate various activities 
and resources in the city centre and the market place. 

Commercial customers. Purchase the capacity of the UBI-channel 
to advertize their products and services. Purchase the capacity of 
the UBI-portal to provide interactive services. 

Content providers. Provide and/or produce content to the 
commercial customers. 

Local newspaper. R&D co-opetitor that provides the “Oulu 
Today” service and sells media products of its own. Also a 
commercial customer of the UBI-channel. 

Media distribution company. R&D co-opetitor that provides the 
system distributing the UBI-channel spots to the hotspots and sells 
public display products of its own. 

3. THEORETICAL FRAMEWORK 

3.1 Stakeholders and value networks 
A value network is formed by the relationships between (groups 
of) stakeholders. It is essential for the development of a value 
network that the stakeholder groups and their needs are 
investigated individually. The stakeholders are often grouped to 
capture the patterns of their needs. Christopher et al. [1] proposed 
a grouping of stakeholders into six groups that fits our study: 
customer markets, referral markets, supplier and alliance markets, 
influence markets and recruitment markets. This grouping offers 
locus for all stakeholders in our study according to their type. 

Theoretically, a value net and stakeholders are tightly coupled 
issues. Value nets, service ecosystems, value constellations and 
networks are all used as terms to describe stakeholder systems [2]. 
The purpose of the interactions between stakeholders in a network 
is to co-create value. This value co-creation occurs when parties 
mutually provide services to each other [14, 16, 24]. Like a value 
network in general, also our testbed builds upon dependencies, i.e. 
content and money flows. 

Lusch [10] suggested coupling the concepts of value and 
stakeholders into a five-step framework for studying wider market 
externalities: 

(1) Identify stakeholders; 
(2) Determine core values; 
(3) Facilitate dialogue and knowledge sharing; 
(4) Identify value co-creation opportunities; 
(5) Co-create stakeholders’ value propositions. 

Knowledge sharing capabilities are essential in obtaining and 
processing information and identifying opportunities in this 
framework. Lusch et al. [11] promoted collaborative capability, 
the ability to work with other parties in open and honest manner. 
Further, absorptive capability corresponds to the ability to absorb 
new information from stakeholders and the environment. Both of 
these capabilities are at the same time requirements and motives 
for our study. 

Our testbed is an existing network where steps (1) and (2) have 
been completed. Currently, step (3) is operational - the dialogue 
and knowledge sharing are not only a mere step, but rather an 
ongoing process. This study focuses on step (4), so that we 
investigate each stakeholder group with surveys and interviews to 
identify group specific value co-creation opportunities. This lays 
foundation for the co-creation of value propositions improving 
long-term sustainability. 

3.2 Value proposition and value co-creation 
The concept of value proposition has provided new insight into 
value creation within a value network, where different 
stakeholders are driven by different value propositions. Rintamäki 
et al. [22] identified four categories of value propositions: 
economic, functional, emotional and symbolic. Economic value is 
determined by price, which is relevant to many stakeholders, but 
most obviously to customers in our study. Functional value is 
related to specific functional needs, which relate to many actors in 
our testbed. Emotional value is associated with experimental 
needs that in our case relate to the evolution of the city space and 
the image of the municipality as well as research targets. The 
image of the municipality is also a symbolic value, which reflects 
self expression needs.  Commercial customers also use our testbed 
to conduct brand image marketing as another example of 
emotional and symbolic value. 

Initially, most commercial actors considered value propositions 
exclusively in their own business practices, while just a few paid 
attention to broader ranges of stakeholders. Fry and Polonsky [3] 
argued that multi-stakeholder perspective can significantly help in 
identifying new opportunities for value co-creation and for 
creating stability within stakeholder relationships. This applies to 
both public actors and to companies. In other words, while 
marketing has traditionally concentrated on customer orientation, 
the unintended consequences of marketing activities require 
consideration of key stakeholders and their interests, which are 
not only commercial. 



As described in Section 2, our testbed is motivated and driven by 
the services the hotspots provide to different stakeholders. Recent 
studies on service-dominant (S-D) logic in the context of 
stakeholders and networks highlight the importance of value co-
creation and value proposition [21, 25]. Despite the emphasis of 
multiple stakeholders in relationship marketing literature, this 
perspective has received only a minor attention within the S-D 
logic. 

The concepts of value proposition and value co-creation are 
extremely important for our testbed. In practice, the testbed could 
not exist without joint efforts by many actors in the underlying 
value network. For the co-creation to succeed, it is important that 
all actors share the same view of the “big picture”. It is defined by 
the overall value proposition that sets the expectations driving the 
co-creation of the stakeholders [12]. Our testbed brings together a 
rich variety of stakeholders with varying expectations. The testbed 
is based on the exchange of services, content, money, intangible 
property rights, etc. Creation of all these components corresponds 
to a substantial value co-creation process. In this paper we 
investigate the motives for this value co-creation and examine the 
needs of various stakeholders. We also present ideas for the 
further development of the value network that would produce 
more value for the actors and that way improve sustainability. 

3.3 Corporate social responsibility (CSR) 
As discussed in Section 2, public funding and public operator 
create demands for social acceptance for the testbed and its 
services. Maignan et al. [13] proposed a step-by-step approach to 
foster corporate social responsibility (CSR), which pursues a 
balance between stakeholder interests. Our research project can be 
regarded to act as a corporate player, which takes into account 
social responsibility in its stakeholder management. The process 
starts with discovering norms and values, identifying stakeholders 
and stakeholder issues. Then the CSR’s meaning is assessed, 
current practices are audited and the CSR initiatives implemented. 
Once complete, the CSR is being promoted and finally starts the 
collection of stakeholder feedback. It can lead to a short-term 
feedback loop, where findings are used to first audit and then 
develop current practices. This study described in more detail in 
Section 4 was a practical trial of the CSR paradigm: we conducted 
a systematic survey of the various stakeholders. 

In some cases and situations the so-called long-term feedback 
loop goes all the way back to discovering norms, and identifying 
current stakeholders and their issues. This usually happens when 
there are big changes taking place. In our case, the ending of the 
public funding leads to a new situation, where future scenarios 
and lifecycle model determine the extent to which the current 
structures should be updated. This means that the value network’s 
operations have to be organized in such a way that they enable the 
execution and development of a sustainable lifecycle model. 
Critical activities include the management and activation of 
stakeholders. 

3.4 Stakeholder management and activation 
Stakeholder management can take many forms. The organization-

focused stakeholder management focuses on an organization’s 
welfare. The issue-focused stakeholder management focuses on 
issues that affect relationships with other societal groups and 
organizations. Roloff [23] suggested the latter to be more 
appropriate for multi-stakeholder networks. Thus, it could also be 
more suitable approach for our testbed involving a complex 
network. Generally, stakeholder literature has focused on value 

creation in and between enterprises. Much less attention has been 
paid to the nature of value created and shared between non-
enterprise stakeholders - this gives additional motivation for our 
study. 

Prahalad and Ramaswamy [21] highlighted the value co-creation 
opportunities resulting from transforming customers from 
“passive audiences” to “active players”. For us this approach is 
central, because our testbed is to a great extent based on the 
services and content provided by our customers, whether they are 
the municipality, companies, or members of the general public. 

4. STAKEHOLDER SURVEY 
Following the step-by-step CSR approach [13], we conducted a 
five-pronged survey of various stakeholder groups of our testbed:  

(1) Questionnaire to Oulu citizens; 
(2) Interviews of municipal employees; 
(3) Interviews of commercial customers; 
(4) Online survey to Oulu Business Coalition; 
(5) Interviews of content providers. 

The surveys were geared towards assessing the commercial use of 
the hotspots, as it lays the foundation for a sustainable lifecycle 
model. Our short-term objective was to collect feedback to 
develop the business model and the practical implementation of 
media sales. Our long-term objective was to study the support of 
various lifecycle models that date back to values, norming, and 
stakeholders themselves. 

4.1 Questionnaire to Oulu citizens 
Citizens are a very important stakeholder group for our testbed. 
The more useful and interesting they perceive the hotspots and 
their services, the better is user acceptance and usage of the 
hotspots and vice versa. 

The survey was conducted at selected hotspots with a random 
sample of the general public. Each subject was first given 
instructions how to use a hotspot. After using a hotspot for a while 
the subject was asked to fill in a paper questionnaire. It comprised 
of a number of statements assessed on a 5-point Likert scale 
(1=totally disagree … 5=totally agree) and a few open-ended 
questions. Eventually, 266 citizens returned a properly filled in 
questionnaire.  

We briefly summarize here the four main findings from the 
questionnaire data so that responses 4 and 5 are regarded as an 
agreement, and responses 1 and 2 as a disagreement.  Almost 90 
% of respondents found the hotspots easy to approach. Some users 
could regard interactive public displays to have privacy issues but 
this was not observed. Nearly 70 % reported that an advertisement 
in the hotspot raises positive feelings of the advertiser. It could be 
argued that advertisements irritate the users but this does not seem 
to be the case. Approximately 80 % stated that the interactive 
affordances of the hotspots make them more interesting. 
Obviously this comparison is made with respect to non-interactive 
digital signage displays. Yet, many respondents stated that they 
had not been aware that they could actually touch the hotspots and 
interact with them. About 70 % indicated that they would use the 
interactive services in the future, as well. 

4.2 Interviews of municipal employees 
Seven different employees of the municipality were interviewed: 
four managers in the culture, sports, travel and business divisions 
and three managers in the municipal service center, the city 
library and the city theatre. 



Despite the long relationship and formal cooperation between the 
testbed project and the municipality, the overall knowledge of the 
testbed was surprisingly low among the municipality employees. 
This lack of knowledge applied to the current service portfolio of 
the hotspots as well as the “big picture” of the research project. 
Nevertheless, the employees clearly considered the hotspots 
beneficial for the city’s image. They hoped that in the future there 
would be more collaboration and joint meetings so that the 
hotspots would not be profiled as a pure academic research 
project. 

Interestingly, the employees found it harmful that the hotspots are 
becoming known as an advertising medium. Somewhat 
contradicting, the public sector is at the same time promoting the 
privatization of infrastructures so that they would put as little 
strain on tax payers as possible. Presumably, a private display 
infrastructure would not be as accommodating for municipal e-
government needs. Nevertheless, the employees hoped that the 
service portfolio in the hotspots would become more 
heterogeneous catering for a broader range of needs of the 
citizens. 

4.3 Interviews of commercial customers 
In total nine commercial customers having bought capacity from 
the UBI-channel were interviewed. The customers said that the 
hotspots have prime locations which make them attractive for 
advertising purposes. The University ownership and highly 
advanced technology were seen as positive features which 
improve the image of the hotspots for advertising purposes. The 
interviewees also noted that the image factor is not only an 
opportunity to the advertisers, but also to the City of Oulu. 
Clearly, the addition of the hotspots into the urban space was seen 
as a positive change that also benefits the R&D strategy of the 
municipality. 

The interviewees also reported that the feedback from their own 
customers had been positive. The interviewees found the pricing 
reasonable given the results. They also stated that the perception 
of the hotspots as a marketing media had clearly became more 
positive after they had actually used them for that purpose. 
However, they complained about the lack of statistics on the 
number of contacts a particular ad had gained. 

On the other hand, the University ownership was regarded to 
impose uncertainty on the permanence of the media, which makes 
the customers’ long-term commitment harder. It seems that we 
had failed to promote the longevity of our testbed. After all, we 
have committed to maintaining the testbed operational till year 
2015 at least. 

4.4 Online survey to Oulu Business Coalition 
An online survey was sent to 46 member companies of the Oulu 
Business Coalition, of which 26 (57 %) answered. Only one of 
them was our customer, thus this data provides almost 
independent reference point to the interviews of our commercial 
customers discussed in Section 4.3. 

Although the respondents had not been our customers, still 93 % 
were aware of the hotspots and 80 % knew that one could 
advertise in them. When assessing the statement “UBI-channel is 
a good way to advertise”, 54 % of respondents disagreed (scored 1 
or 2 in the 5-point Likert scale), 27% were uncertain (3), 19% 
partially agreed (4), and no-one totally agreed (5). When asked to 
explain their disagreement, 39 % reported their current marketing 
strategy that did not contain the UBI-channel, 39 % the lack of 

prior experience on the UBI-channel and 23 % pricing of the UBI-
channel. 

The respondents regarded the hotspots as an information sharing 
media, not as a commercial advertising channel. Yet 90 % 
disagreed with the statement “UBI-hotspots’ services are well 
targeted to pedestrians and citizens”. Interestingly, the spatial 
distance between a respondent and the nearest hotspot seemed to 
have an impact so that the closer to a hotspot a respondent was, 
the more critical it was towards them. Still, 73 % agreed that the 
interactivity of the hotspots increases their attractiveness among 
people.  

We can deduce a striking contrast from this online survey and the 
interviews of our commercial customers discussed in Section 4.3. 
The companies having not advertised in the UBI-channel are very 
critical about its commercial potential and pricing. The companies 
having used the UBI-channel consider it to be a suitable and cost-
effective advertising media. 

4.5 Interviews of content providers 
We interviewed representatives of three companies that have 
produced ads for the UBI-channel. These included one big and 
one small ad agency plus a pure content production company, 
which mainly produces TV ads. All three stated that the hotspots 
in general and their commercial opportunities are not well known. 
Consequently, the companies found it difficult to recommend the 
hotspots to their customers. The companies also stated that the 
project communicates poorly to these professionals and to the 
general public, as well. They felt that the progress in the project 
had stopped: media coverage had been scarce, which had created 
a feeling of stagnation and stamped the entity as a mere academic 
research project. 

In terms of advertising, the UBI-channel was seen as a supportive 
media for the more traditional channels. By itself it cannot 
provide sufficiently wide coverage, partly because the effects of 
advertisement in UBI have remained unclear. Additional reasons 
include limited geographical reach, lack of some central locations 
and expensive pricing. However, the increasing use of smart 
phones was regarded as the biggest threat to the hotspots. If the 
information needs of the assumed target segment of the hotspots 
(young people) are satisfied by smart phones, they have no reason 
to seek information from the hotspots. Still, the companies found 
the interactive services of the hotspots as strength, particularly 
useful in providing an information channel for the municipality. 

5. DISCUSSION 
We quote Mele [14] to capture the principal ethos of our study 
and our testbed: “The traditional understanding of innovation, in 

which the supplier is the innovator and the customer is the 

recipient of innovation, is replaced by an understanding of 

innovation based on S-D logic in which customers and other 

stakeholders become real co-innovators who exchange and 

integrate resources to create value.”  

This sentence describes well how innovation based on the S-D 
logic is important in producing co-innovation and value (co-) 
creation by involving all stakeholders. This thinking leads to a 
sustainable framework where all stakeholders cooperate and find 
being in the network beneficial. All stakeholders are motivated 
and therefore activated which stimulates openness and enables 
further development. 

In this study we investigated the opinions and motives of our 
stakeholders. For us it is important to know, how we are able to 



serve the entire ecosystem that has been established around the 
testbed. We have a clear motive to find this out, because our 
testbed is dependent on its stakeholders’ acceptance in many 
ways. We need the moral support of the municipality and the 
citizens while at the same time we have to succeed in the 
commercial use of the testbed. Behind all this are the public 
financier’s rules that make it challenging to balance between the 
goals of the public and the private sector, and similarly, between 
the objectives of academic research and business. 

Table 1 below summarizes the value propositions associated with 
the UBI-hotspots by the surveyed five stakeholder groups. They 
all agreed on six issues. First, the interactivity of the hotspots 
increases their attractiveness. Second, the hotspots are good for 
Oulu’s image (symbolic value). Third, the hotspots should be 
mainly information sources. Fourth, the research project 
communicates and handles media poorly. Fifth, the hotspots are 
(becoming) profiled too strongly as an academic research project. 
Sixth, the hotspots are too much engineering driven and do not 
properly serve the needs of the ordinary people. 

 

Table 1. Summary of value propositions associated with the 

UBI-hotspots by the different stakeholder groups. 

Stakeholder 

group 

Value proposition 

Economic Functional Emotional Symbolic 

Citizens  
infotainment 

services, 
interactivity 

 leading image 

Municipality  
public services, 

interactivity 
leading image 

leading image, 
visibility 

Commercial 
customers 

price-
performance 

ratio 

flexible media, 
interactivity 

brand image, 
innovativeness, 

neutrality 

brand image, 
leading image 

Oulu Business 
Coalition 

 interactivity  leading image 

Content 
providers 

 
interactivity, 
supportive 

media 
 leading image 

 

We can observe a clear relationship between the perceived value 
propositions of our stakeholders and the important role of 
communication in creating those perceptions. For example, while 
the citizens appreciate the interactivity of the hotspots (functional 
value), many of them are not aware of the interactive affordances 
at all in the first place. Similarly, while our commercial customers 
are satisfied with the UBI-channel as an advertising medium 
(economic value), other local companies not having used the UBI-
channel find it as a non-functional and costly media. 

While all stakeholders testified in favor of the emotional and 
symbolic value of the hotspots to the city, we have at least partly 
failed in conveying the “big picture”. This has contributed to 
uncertainty about the progress, the future and the positioning of 
the hotspots between academic research, public service and 
business, particularly among the representatives of the 
municipality and our commercial customers. Addressing these 
concerns calls for revamping our communication strategy.  

When looking at our short term objective of boosting the revenues 
of the commercial use (media sales) of the hotspots, partnering 
with external actors such as media brokers or agencies should be 
investigated in more detail. After the study we have addressed the 
customers’ concern on the lack of statistics on media contacts by 

adding a component that detects and counts the number of faces 
looking at a hotspot for a sufficiently long time. 

Our long term objective of establishing a sustainable value 
network around the hotspots calls for creating value propositions 
for all stakeholders. While the hotspots and their interactive 
affordances are clearly found to have potential, we have yet to 
find the ‘killer’ services that would make the hotspots an 
irreplaceable part of the urban infrastructure.  

We have initiated a number of activities to transform our 
stakeholders from passive audiences into active players. To 
activate the citizens and to inform them about the interactive 
affordances of the hotspots, we have hired together with the City 
of Oulu ten students as summer trainees to serve as “UBI Guides”. 
They patrol around downtown Oulu, encouraging and instructing 
the general public to use the hotspots. 

To activate the municipality, we have teamed up with various 
municipal service centers to co-create three new services into the 
hotspots. For example, with the City of Oulu Centre of Youth 
Affairs (CYA) we developed the Ubinion service that allows 
(young) hotspot users to playfully express their opinions on 
matters selected by the CYA staff. The user first takes a photo of 
herself with the overhead camera and then augments the photo 
with her textual feedback to the CYA. Upon submission the 
message is delivered to the Ubinion Facebook and Twitter sites of 
that are monitored and moderated by the CYA staff. Similarly, 
with the City of Oulu Technical Centre we co-developed the 
“Rotuaari Renovation” service that provides a 4-D animation of 
the progress of the ongoing renovation of the Rotuaari walking 
street area at downtown Oulu, together with a feedback channel to 
the Technical Centre. Together with the City of Oulu Centre of 
Cultural Affairs we co-developed an adaptation of their new 
Rummuttaja service (a comprehensive directory of cultural events 
in the city) into the hotspots. These services have helped in 
establishing functional relationships with the respective operative 
entities in the large municipal organization. 

6. CONCLUSION 
Our rather atypical academic R&D project has created a rich and 
atypical value network around the hotspots. Our multi-stakeholder 
study including also non-enterprise stakeholders revealed the wide 
range of values that different actors associate with the hotspots. 
For the most part they are driven by everyday needs, and to a 
certain extent contrast the academic values of the research party. 
Our study also underlines the importance of communication in 
creating and nurturing the perceived value propositions. 

The hotspots are a key component of our versatile urban 
computing testbed [17] that among other things contains also a 
city-wide municipal WLAN network providing open and free 
wireless Internet access to the general public [19]. We are 
currently launching an analogous multi-stakeholder study of the 
value propositions associated with the network. The data will 
allow us to conduct an interesting comparison with the present 
study that hopefully will shed some light on the factors explaining 
the success (or the lack of it) of a particular infrastructure. 
Namely, while the hotspots have not yet really succeeded in 
engaging the citizens and the community, the network clearly has 
as illustrated by the 30000 devices using it every month, for 
example. Of course, the network has been around already soon ten 
years in contrast to the less than three years of the hotspots. 
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