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Introduction 
The ARMS research project – short for Acquisition, Retention and Monetization of Virtual 
and Social Spaces – started in fall 2009 as a part of Tekes’s (The Finnish Funding 
Agency for Technology and Innovation) Spaces and Places research program. 

The mission of ARMS was two-folded. First, Tekes’s program called for projects that 
would study the cross-section of three sorts of spaces: the virtual space, the physical 
space and the social space. ARMS did exactly this. The scope of our project ranged 
from virtual hangouts, to social networking services and to media companies. On a 
conceptual level, it even spanned brick and mortar businesses. The second mission 
was an internal one, set by ARMS’s project proposal in summer 2009: to investigate 
how strategies drawn from the virtual space could be used to enhance customer 
acquisition, retention and monetization in other contexts. In hindsight, this goal 
setting was timely: the term gamification became popular in the latter half of 2010, 
resulting in a surge of interest in the topics that ARMS was already studying. 

The project was implemented in three phases. In the first phase, we began with an 
exploratory investigation of virtual design patterns used in virtual worlds, social 
networking services and games. The second phase consisted of identifying theories 
behind these patterns from social sciences, economics and marketing. In the third 
phase, these patterns were investigated in case studies of multiple services. 

In terms of publications, the project produced nine articles in scientific journals and 
11 conference and workshop papers, in addition to some that are still in review. 
Comprehensive internal technical reports were also created to serve as tools for 
subsequent research and as brainstorming documents for the project’s company 
partners. The cooperation with the industry partners was very positive and insightful 
throughout the entire project and the feedback we have received leads us to believe 
that the cooperation was likewise regarded as valuable by the companies. 

This document summarizes the project’s results through 12 short essays, each 
describing one research area that resulted in one or more publications. The essays 
introduce the problem area, summarize some of the key results and highlight 
implications for business and design. At the end of each summary essay, there are 
links to relevant publications and presentations that interested readers can use to 
delve deeper into the subjects. 

The ARMS project had a strong international dimension. Vili Lehdonvirta worked as 
a visiting scientist at the University of Tokyo’s Interfaculty Initiative in Information 
Studies, and Kai Huotari worked as a visiting scholar at the University of California 
Berkeley School of Information. We forged important new links, collaborating 
closely with the Virtual Worlds Observatory, a consortium of U.S. social scientists 
led by professor Dmitri Williams at University of Southern California. We also 
collaborated closely with our long-standing partners at Waseda University, Japan, 
lead by professor Tatsuo Nakajima, as well as with the project’s Iceland-based 
partner CCP Games and Sulake’s California office. These international exchanges 
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continued our tradition of working with top research institutes in Japan and in the 
United States, and allowed HIIT to further strengthen its position as one of the 
global leaders in virtual economy research. 

We would like to thank Tekes as well as our industry partners CCP Games, Frosmo, 
Ironstar Helsinki, Maxisat, Nokia, Palmu and Sulake for their financial support and 
for their curiosity. We would also like to thank the University of Turku, our co-
research partner in this project, for seamless and insightful cooperation. And last but 
not least let us thank our brilliant colleagues who have worked with us on this 
project: Veikko Eranti, Juho Hamari, Matti Nelimarkka, Matti Näsi, adj. prof. Olli 
Pitkänen, professor Pekka Räsänen, Outi Sarpila, Juha Tolvanen, and professor 
Marko Turpeinen.  

 

Kai Huotari     Vili Lehdonvirta 

Project manager    Report editor 
 

Helsinki Institute for Information Technology HIIT 
Aalto University / Univerity of Helsinki, Finland 

http://www.hiit.fi/ 
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Industry representative’s foreword 
Sulake was first introduced to the ARMS project during spring 2009 and chose to 
join because of the project’s remarkably business-relevant topics and scope. We had 
the opportunity to bring in our industry expertise and business topics as thought-
provokers from the beginning. It has been a pleasure to see these seeds of thought 
grow into question settings, articles and presentations, which have been not only 
relevant for world class researchers pursuing academic careers, but also provided 
value for us as a commercial partner throughout the project’s time span. 

 

Marjoriikka Ylisiurua 

Business Intelligence Manager, Sulake Corporation
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Part I: How user characteristics influence 
acquisition, retention and monetization 

Gender and economic outcomes in virtual economies 

Summary by Vili Lehdonvirta 

Digital games and online social environments increasingly attract both male and 
female consumers in comparable numbers. The explosion of social gaming and 
mobile gaming in particular have broadened gamer demographics and made gaming 
more inclusive. The image of digital technologies and video games as male-
dominated arenas is disappearing. However, detailed examination of different genres 
and platforms reveals that there are still large differences in how men and women 
engage with digital games and services. These differences could have significant 
implications for the acquisition, retention and monetization of male versus female 
users in virtual spaces. 

One area where gender differences could be particularly important for business and 
design is in virtual economies. Virtual economy style features have rapidly become a 
standard part of design in many game categories and online services: incentivizing 
users through rewards, monetizing content through virtual item sales, facilitating 
business through app stores and marketplaces, and so on. Yet we know from the real 
economy that men and women display consistent differences in economic behavior, 
and that many economic roles and occupations are highly “gendered”. Should we 
expect similar results in virtual economies? 

We tested this hypothesis in a large-scale study utilizing data from two complex 
virtual economies: EVE Online and EverQuest 2. The EVE Online data was kindly 
provided by CCP Games, who also assisted significantly in preparing it for analysis. 
The analysis of EverQuest 2 was possible thanks to our cooperation with the Virtual 
Worlds Observatory, members of whom collaborated with us on this study. 

We focused on wealth creation within these virtual economies as the dependent 
variable. In conventional economies around the world, research has consistently 
shown a gap between male and female income earners. Many explanations for this 
gap center around social expectations and mechanisms relating to gender roles. The 
issue of gender is complex in online environments, because participants may appear 
in guises (avatars, profiles) that differ from their physical sex. Our results show that 
both player sex and avatar gender have a statistically significant relationship with 
virtual wealth. However, compared with other determinants of wealth such as 
playtime, this effect is in practice very small. 

The results lead us to conclude that the virtual economies in question are quite 
gender neutral and do not seem to be strongly influenced by gendered economic 



 

7 

ARMS: PROJECT FINAL REPORT 

roles and behaviors. This can be explained by the fact that player-to-player 
interactions supported by the games are largely anonymous or pseudonymous and 
offer few true gender cues. Thus no particular activity stands out as a virtual “pink-
collar occupation”, for example. However, the results must be interpreted cautiously 
due to the self-selected nature of online gamers, i.e. a woman playing EVE Online 
may not be representative of women in general. A more detailed follow-up study 
looking for gender differences in particular economic behaviors within a virtual 
economy is planned. 

Publications: 

• Ratan, R., Lehdonvirta, V., Kennedy, T. & Williams, D. (2012) Razing the virtual 
glass ceiling: Gendered economic disparity in two massive online games. ICA 
Annual Conference 2012 (shortlisted as a top paper in Game Studies) (forthcoming 
– available on request) 

User demographics and identification with online 
communities 

Summary by Matti Näsi 

Identification, the feeling of belonging to a group, be it in virtual or in physical space, 
serves as a key influencer in many of life’s decisions. In this series of studies, we 
examined how different user segments identify with various online and offline peer 
groups. 

As new technologies become increasingly embedded into everyday life, 
understanding their implications becomes of particular value. Early on, much of ICT 
related research voiced concerns over the impacts the increasing presence and use of 
the new technology would have on issues such as sociability and social ties. Young in 
particular tend to be the most active users groups, and as a result, the new 
technology plays an influential role in their identification processes. The general 
findings in this study reveal that age is indeed clearly the most significant factor in 
the identification process. It also became clear that considerable generational 
differences in terms of identification exist, as the younger generations tend to have a 
stronger tendency towards identifying with online communities. 

In light of this, our paper “Identification with online and offline communities: 
Understanding ICT disparities in Finland”, provides valid information on how the 
increasing ICT adoption becomes evident in the population level and how those 
findings serve in understanding the role of online and offline communities. Earlier 
literature, for instance, has shown that youngsters active in online communities 
identify with their peers almost as much as they do with their parents. It is therefore 
clear that the new ICTs, along with different virtual communities and online-
hangouts, have become an important part of the daily life for many of the young 
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adults. Although the findings in this paper show that traditional ties continue to hold 
when examining the population in general, the youngest age groups still show 
significantly higher identification experiences with online communities than the older 
age groups.  

Figure 1. Identification with various offline and online peer groups in the UK, Spain and Japan 
(means, items evaluated at five-point Likert scales) 

 

When we look at the role of identification from the perspective of user acquisition 
and retention in virtual spaces, its main value is in giving a better understanding of 
the roles different virtual communities hold among different user segments. By 
providing spaces that allow young people to express themselves, as well as 
communicate and share their life, it is possible to cater for their needs, acquire new 
users and hold on to existing users. 

Publications: 

• Lehdonvirta, V. & Räsänen, P. (2011) How do young people identify with online 
and offline peer groups? A comparison between UK, Spain and Japan. Journal of 
Youth Studies, vol. 14, no. 1, pp. 91-108. 
http://bit.ly/I3vKca  
 

• Näsi, M., Räsänen, P. & Lehdonvirta, V. (2011) Identification With Online And 
Offline Communities: Understanding ICT Disparities In Finland. Technology in 
Society, vol. 33, no. 1-2, pp. 4-11. 
http://bit.ly/kGt6v8  
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Perspectives from behavioral economics to game 
design patterns 

Summary by Juho Hamari 

In recent years, developments in game industry have opened up new areas, such as 
social games and the gamification of (non-game) services where the goals of game 
design reaches beyond, what can be regarded as, its traditional functions. While the 
game mechanics themselves have not changed, the goals that designers are 
attempting to meet through game design have become more varied, for example, 
game mechanics are increasingly used in marketing, persuasive purposes and even to 
“fix reality”. This consequently affects the selected set of game mechanics and their 
particular implementation into a given game or a service. Social games and other 
micropayment enabled services particularly have shifted towards more complex 
balance between “fun” and business metrics, such as acquisition, retention and 
monetization. One of the main veins in the discussion has been the psychological 
biases that game design patterns utilize to direct player behavior towards retaining 
the players, enticing them to contribute content and, of course, buy more products. 

Most activities within games consist of decision making. In fact, games are systems in 
which the player is constantly faced with decision making situations, be it about 
which quest to participate, which pawns to move or what virtual clothing to wear. 
However, with the rise of the Games-As-Services paradigm, the decisions that the 
player does within the game service are not only about in-game consequences any 
more. The game publishers are increasingly attempting to affect decisions about off-
game behaviour as well. Such as, how many times a day one must log-in to the game 
or how many virtual goods to buy in order to keep up with the expected level of 
progress within the game. 

To analyse the choices that designers plan for the users or “choice architecture” as 
Thaler and Sunstein put it, we must delve into the realm of psychology. Behavioral 
economics examines human decision making in economic situations. One of the 
most prominent theories of behavioral economics is prospect theory that has 
emerged as counter-argument for the neo-classical expected utility hypothesis, which 
assumes that humans are rational agents, always able to maximize utility in a given 
decision situation. According to prospect theory, however, people make decisions 
based on changes in wealth from a reference point instead of total amount of wealth 
and it seems that many of the decision situations formed for the players are often 
related to this tendency. 

For example, the popular mechanic in social games, where crops or other 
possessions decay unless the player logs in frequently enough taps into the loss 
averse tendency of users with the goal enticing the users to return in the game and 
consequently increasing customer retention as well as the demand for functional 
virtual goods that alleviate these concerns. 
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Prospect theory and loss aversion seem to provide reasonable basis for explaining 
many of the behavioral phenomena stemming from the core game design patterns 
used in social games. The mechanics, targeted for player retention and monetization 
can be seen to alter either the reference point and/or utilizing the non-linear value 
function of the prospect theory. The effect of the pattern arises from people’s 
tendency to be significantly loss averse, i.e. losing the crops they have planted would 
feel significantly worse than simply gaining an equal amount of crops would yield 
pleasure. Thus, the player is more likely to return than in a case where they would 
have been just offered the same amount of crops for free (See Table 1 below). 

While there seems to be a significant short-term effect from designing game 
mechanics that tap into these decision making situations that are made on 1-by-1, 
their ability to maintain retention in the long run is questionable. 

Implication for game studies is that the current game design pattern literature could 
greatly benefit from taking into consideration the behavioral theories that can 
provide explanations for emerging dynamics from game mechanics. Research on this 
area would not only significantly contribute to game research literature, but games 
with their massive data sets would also prove to be most valuable in contributing to 
theory building in behavioral economics and psychology. 

Table 1: Loss aversion in social games 

Mechanic	
  in	
  a	
  game	
   Phenomenon	
   Explanation	
  
Appointment	
  dynamic	
  
(investment	
  of	
  time	
  and	
  
effort	
  in	
  the	
  game	
  which	
  
yields	
  value	
  later)	
  

Sunk-­‐cost	
  fallacy	
  (Kahneman	
  
&	
  Tversky	
  1979;	
  Arkes	
  &	
  
Blumer	
  1985).	
  

The	
  effort	
  put	
  (sunk-­‐cost)	
  in	
  plowing	
  the	
  field	
  and	
  
planting	
  seeds	
  increases	
  the	
  perceived	
  value	
  of	
  
returning	
  to	
  the	
  game.	
  

Decaying	
  property	
   Endowment	
  effect	
  
(Kahneman,	
  Knetsch	
  &	
  Thaler	
  
1991)	
  

The	
  player	
  is	
  more	
  likely	
  to	
  return	
  to	
  tend	
  the	
  
endowments	
  than	
  in	
  a	
  situation	
  where	
  the	
  player	
  would	
  
have	
  been	
  simply	
  given	
  the	
  same	
  good.	
  

“Would	
  you	
  like	
  to	
  share	
  
wealth	
  with	
  friends”	
  [x]	
  Yes,	
  
[]	
  No.”	
  

Status-­‐quo-­‐effect	
  &	
  default	
  
bias	
  (Kahneman,	
  Knetsch	
  &	
  
Thaler	
  1991;	
  Samuelson	
  &	
  
Zeckhauser	
  1988)	
  

When	
  framing	
  decision	
  alternatives,	
  one	
  alternative	
  is	
  
framed	
  as	
  a	
  default	
  selection.	
  It	
  increases	
  the	
  likelihood	
  
of	
  the	
  player	
  selecting	
  that	
  option.	
  

Giving	
  a	
  player	
  free	
  virtual	
  
currency	
  

Insensitivity	
  to	
  income	
  
changes	
  (Bowman	
  et	
  al.	
  1999	
  
in	
  Camerer	
  2001)	
  

The	
  expectation	
  is	
  that	
  the	
  player	
  gets	
  used	
  to	
  the	
  level	
  
of	
  currency	
  and	
  tends	
  to	
  continue	
  the	
  same	
  level	
  of	
  
consumption	
  regardless	
  of	
  negative	
  changes	
  is	
  available	
  
currency.	
  

Daily	
  quests	
   Income	
  quota	
  anchoring	
  
(Camerer	
  et	
  al.	
  1997)	
  

People	
  tend	
  to	
  adhere	
  to	
  quotas	
  they	
  set	
  themselves	
  or	
  
that	
  are	
  set	
  for	
  them.	
  Therefore,	
  not	
  completing	
  the	
  
suggested	
  set	
  of	
  daily	
  quests	
  would	
  yield	
  strong	
  
dissatisfaction,	
  making	
  the	
  player	
  more	
  likely	
  to	
  spend	
  
more	
  time	
  playing	
  

Free	
  experience	
  points	
  or	
  
XP	
  bonus	
  (e.g.	
  rested	
  in	
  
World	
  of	
  Warcraft)	
  

Endowment	
  progress	
  effect	
  
(Nunes	
  &	
  Drèze	
  2006)	
  

If	
  a	
  player	
  is	
  initially	
  given	
  some	
  amount	
  of	
  progression	
  
(for	
  free),	
  the	
  player	
  is	
  more	
  likely	
  to	
  start/continue	
  the	
  
activity.	
  

Progression	
  indicators	
   Goal-­‐gradient	
  effect	
  (Hull	
  
1932,	
  Kivetz	
  et	
  al.	
  2006).	
  

The	
  nearer	
  to	
  the	
  goal	
  a	
  player	
  gets,	
  the	
  more	
  
dissatisfaction	
  losing	
  or	
  surrendering	
  would	
  yield.	
  
Therefore,	
  the	
  closer	
  to	
  the	
  goal	
  the	
  player	
  is	
  the	
  more	
  
likely	
  she	
  is	
  to	
  continue	
  on.	
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Publications: 

• Hamari, J. (2011) Perspectives from behavioral economics to analyzing game 
design patterns: loss aversion in social games. CHI'2011 Social games workshop, 
Vancouver, Canada, May 7-12, 2011. 
http://bit.ly/lSyYVq  
http://slidesha.re/IaS7Qy  

ICT activity in later life: Internet use among senior 
Finns 

Summary by Matti Näsi 

The oldest age groups are commonly viewed as the least active users of the new ICT 
technologies. Statistics have shown this to be truth in the sense that nearly half of 
those of the oldest age group never use the new technology. At the same time they 
also serve as interesting group of potential users. This potential is, however, highly 
dependent on the perceived usefulness of the new services. In this study we 
approach the issue of ICT inequality from the point of view of examining the 
implications of technology diffusion in to the everyday life. As the new technology is 
becoming more and more embedded into the daily life, knowledge and ability to 
familiarize Internet use, for instance, can serve as major influence on personal 
choices and activities.  

Despite the fact that many European societies are ageing, the past ICT-related 
research has had a tendency to focus on working aged adults and other more 
“active” population groups, and very little has been known of older age groups and 
the kind of implications Internet use has on their life. Therefore learning more about 
the role the new ICT play in the everyday life, along with serving as incentive other 
leisure activities, we gain new information regarding how influential the likes of 
Internet, for instance, serve among the older users as well.   

However, past studies have also shown that as older people are becoming more 
active ICT users, their behavior is also beginning to increasingly resemble that of 
their younger counterparts. It is argued that these days ICT use patterns, along with 
consumption patterns among the older age groups appear to be similar with that of 
the other age groups. This means that older people are also increasingly engaged with 
active lifestyles of contemporary consumer society. 

This is something that can be taken on board when examining the influences for use 
and non-use of different virtual and online spaces. Older users seem to appreciate 
the benefits Internet access provides them and this reflects on better health and 
general wellbeing. Yet the fact that so many of the oldest age group choose not to 
access and use these services reflects that the new ICTs are not serving for their 
needs in many senses. This should also be taken into consideration in light of the 
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acquisition and retention process of both potential and existing older users. As, 
despite the fact that their consumption habits are beginning to resemble more and 
more of those of the younger age groups, older people still serve as less skilled, less 
trusting and less confortable in relation to the new ICTs.  

When taking all this into consideration, it is also possible to realize the great potential 
both the existing users as well as the non-users serve. Not just in the present time, 
but also in the future. Therefore learning more about the role ICTs, Internet in 
particular, serves in the everyday life of the Finnish seniors, the more we learn about 
the potential new users of virtual spaces. The important thing here is that different 
service providers take on board the needs and requirements of the older age groups 
in order to acquire them as users in the first place. 

Publications: 

• Näsi, M., Räsänen, P. & Sarpila, O. (2012) ICT Activity in Later Life: Internet 
Use and Leisure Activities Amongst Senior Citizens in Finland. European Journal of 
Ageing, vol. 9 (forthcoming – available on request) 
 

• Näsi, M. & Räsänen, P. (2011) A Comparative study of media preferences in 
Finland, 1999-2009. 10th Conference of the European Sociological Association (ESA), 7.-
10.9.2011, Geneva (available on request) 
 

• Näsi, M. & Räsänen, P. (2011) ICT and general leisure activitity among senior 
citizens. International Congress on Culture, Health and Well-being, 21-24.9.2011, Turku 
(available on request) 

Adverse selection and moral hazard in a virtual market 

Summary by Juha Tolvanen 

Two phenomena, adverse selection and moral hazard, are perhaps the most 
prominent themes in the theoretical literature on information asymmetries in 
economic markets. Adverse selection refers to situations where markets allocate 
inefficiently because the buyers and the sellers in the market have asymmetric 
information about the goods traded. A classic example is an insurance market where 
the buyer of an insurance contract knows her risk type better than the insurance 
company. Moral hazard, on the other hand, refers to socially inefficient situations 
where an agent chooses from a menu of risky actions and tends to choose differently 
whenever some of the risk is carried by someone else compared to the situation 
where she carries all the risk on her own. In the insurance context an example of 
moral hazard would be a situation where a buyer of a car insurance drives more 
recklessly than she would, if she did not have any insurance, because she knows that 
a portion of any possible damages will be covered by the insurance company. 
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While theoretically clear and simple, the existence of moral hazard and adverse 
selection has turned out to be somewhat hard to prove empirically. Most of the 
recent attempts use the so called “positive correlation property” (see Chiappori & 
Salanié, 2000) to test for information asymmetries. Conditional on observable 
characteristics of individuals that may be used in pricing the insurance contracts, 
most of the classical models of moral hazard and adverse selection predict a positive 
correlation between the individual’s insurance coverage and covered losses or the 
probability of a loss. Note that this correlation, if it exists, does not have a clear 
causal interpretation: adverse selection would imply a causality where higher 
probability of a loss (i.e. higher risk type) causes the agent to take more insurance, 
while moral hazard implies that the more a person has insurance the less she will take 
care of the insured object leading to an increased probability of an accident.  

Many of the recent tests of the positive correlation property fail to reject the null of 
zero correlation between coverage and losses. This is true for example in car 
insurance (Chiappori  & Salanié, 2000), long-term care insurance (Finkelstein & 
McGarry, 2006) and life insurance markets (McCarthy & Mitchell, 2003). In the 
Medigap health insurance market for the elderly, Fang, Keane & Silverman (2008) 
even find a statistically significant negative correlation which they dub advantageous 
selection: people with lower risks tend to take more insurance. Markets where 
researchers have generally found a positive correlation include health insurance (see 
the review by Cutler & Zeckhauser, 2000) and annuity markets (e.g. Finkelstein & 
Porterba, 2004). 

In our study we use a highly detailed data set from a massively multiplayer online 
role-playing game EVE Online to first check whether adverse selection and moral 
hazard exist in EVE’s space ship insurance market and then try to disentangle the 
possible adverse selection and moral hazard effects. 

All our tests suggest a statistically very significant correlation between the accident 
probability and the probability to insure. This result is robust across different model 
specifications and contrasts strongly with the mostly negative or weak results found 
in the earlier literature. However, results from Section 3 of our paper referenced 
below suggest that there are three very different types of space pilots: ones for whom 
adverse selection and/or moral hazard are relevant, ones who have a very strong 
taste for insurance, insuring no matter what their risk type and ones who have a 
strong distaste for insurance and who never insure their space ships.  This result calls 
for some further investigation. 

After our positive findings we try to separate moral hazard from adverse selection by 
trying to control the character’s risk type with a number of different accident risk 
proxies. The results from this exercise suggest that adverse selection accounts only 
for about 3% of the total correlation between accident and insurance probabilities 
attributable to either adverse selection or moral hazard suggesting that moral hazard 
is the dominant phenomenon.  
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Publications: 

• Tolvanen, J. Asymmetric information in the insurance market for space ships – a 
quick look at the early results (working paper – available on request) 
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Part II: How service characteristics influence 
acquisition, retention and monetization 

Building customer relationships through game 
mechanics in the game industry 

Summary by Juho Hamari 

Today, online games are run as services for their better ability to acquire new 
customers within a longer period of time and to retain the acquired user populace in 
addition to monetising via more intricate mechanics. This further implies that the 
game is iteratively and constantly developed not only to keep the game engaging but 
increasingly to reach the business goals (acquisition, retention and monetisation). For 
developers to be able to adjust the game towards these goals, they have to reflect the 
player’s behaviour on new scales that fall under the business domain. 

Before the games-as-services trend, game publishers put most emphasis on making 
sure games were attractive. This did not, however, necessarily imply that games 
should be any better, only that the games would give an attractive impression to 
reach the customer relationship stage of acquisition. Essentially, a game had a single 
price point and the revenue generation in most cases did not depend on further sales. 
This situation put considerable pressure on the one price point and as games are 
experience goods, which value can only be accurately determined by using them, 
made giving an attractive impression of the game crucial. 

The games-as-services approach and the subscription model however shifted the 
focus of game design and marketing pursuits respectively. These models are 
essentially different from the boxed game model in respect to the revenue generation 
logic is based on the continuous use and consumption of the game service. 
Subsequently, game design required yet another shift from immediate attractiveness 
to long-term engagement. 

These flat-fee models, retail and subscription, however suffered from their inability 
to monetize users that would have been willing to spend more than the required fee 
as well as those users that were not quite willing to spend the amount of the monthly 
fee. Thus the subscription model did not sufficiently monetize the hard-core segment 
or the casual segment. 

To combat these inabilities, game developers started increasingly adopting the “free-
to-play” models and some of the operators who were operating subscription model-
based games started converting their service into a free-to-play model with sales of 
virtual goods. These two aspects counter the above problems by making casual 
players able join games freely and on other hand meet the willingness-to-spend of the 
hard-core segment by offering virtual goods and complementary services. The free 
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entry also provides increased positive network effects that add to the value of the 
service to all users. For these reasons, operators are increasingly applying the virtual 
goods sales revenue model in virtual worlds and MMOs as well as other online 
services. 

 
Table 1. Business models and the shift in customer relationship building emphasis 

Game type Primary 
Revenue 

Pricing Design 
emphasis 

Relationship 
emphasis 

Boxed 
games 

Retail Single price Attractiveness, 
lot of initial 
content 

Acquisition 

Game as 
continuous 
service 

Subscriptions Time-based 
pricing 

Long term 
engagement 

Retention 

Free-to-
play / 
Social 
games 

Virtual good 
sales, in-
game 
advertising 

Mictrotransactions Virality, 
incentivising 
game 
mechanics 

Acquisition, 
retention, 
monetisation 

 
 
Another part of this development was the beginning of the use game design as part 
of the customer relationship marketing for the game, i.e. to enhance acquisition, 
retention and monetization for the game. Most of the acquisition mechanisms are of 
a viral nature facilitated by the service design. For individual players, many of the 
acquisition mechanics transform into retention mechanics, because executing them 
often becomes an integral part of playing the game continuously. In general, 
acquisition is not radically different from marketing techniques – the more particular 
aspect is due to the context of the online social network, and how the game 
developers try to leverage its inherent sociality and virality. Furthermore, the value 
offerings related to the mechanics can in most cases be derived from the benefits of 
virality as in positive network externalities. 

Retention-related game mechanics are first and foremost about securing a steady 
flow of rewards and resources in the game. This is often tied to specific rhythm 
designed into the games, e.g. a certain time it takes for crops to grow before they can 
be harvested in FarmVille. Most of the retention mechanics offer means for players 
to optimise this flow, which helps them to progress steadily and maintain their 
standing in the game in comparison to their friends. The most obvious difference to 
the acquisition mechanism is that the retention mechanisms do not leverage social 
behaviour of users as much, but the mechanisms are mostly set up in the game-
related context of progression. 

Monetisation-related game mechanics are mostly tied to the dynamics of scarcity and 
challenges designed into the game. These can support customisation, i.e. giving the 
game a personal look, such as with one’s farm in FarmVille or one’s aquarium in 
Happy Aquarium. They also give access to exclusive features and resources in the 
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game, which tie back into retention. The link of monetisation and game design, for 
example in the case of seasonal promotions, is intimate. The seasonal theme forces 
the designer to think how to introduce new game features and/or content to the 
game, or sales, without breaking the game’s balance in terms of player progression, 
resources, and economy. 

Publications: 

• Hamari, J., & Järvinen, A. (2011) Building Customer Relationship through Game 
Mechanics in Social Games. In M. Cruz-Cunha, V. Carvalho & P. Tavares (Eds.), 
Business, Technological and Social Dimensions of Computer Games: Multidisciplinary 
Developments. Hershey, PA: IGI Global. 
http://bit.ly/IduLe9  
 

• Tuunanen, J. & Hamari, J. (2012) Meta-synthesis of player typologies. Proceedings 
of Nordic Digra 2012, June 6-8 (forthcoming – available on request) 

‘Gamification’ from the perspective of service 
marketing 

Summary by Kai Huotari 

The developments in game industry and service design have led to an increased use 
of designs drawn from games to drive customer retention and engagement outside 
the realm of what are traditionally seen as games. This act of enhancing services with 
game-like features is frequently referred to as ‘gamification’. The term emerged in 
2008 and became widespread in industry use during 2010. Thus far, gamification has 
been discussed mainly in the game industry literature and in the realms of game 
studies and human-computer interaction. However, if gamification is mainly used in 
the context of non-game services we find it relevant both for industry practitioners 
as well as for academics to study how gamification can fit in the body of knowledge 
of existing service literature. In this conceptual paper, we define gamification from 
the perspective of service marketing. 

For the purpose of this paper, three concepts of service marketing are essential: 
service, service system and service package. Large part of the current game design 
literature sees games as rule base systems Looked through the service marketing 
literature, a game mechanic can be seen as a service, i.e. an application of specialized 
competences (knowledge and skills), through deeds, processes, and performances for the benefit of 
another entity or the entity itself. Similarly, games can be seen as service systems, i.e.  an 
arrangements of resources (including people, technology, information, etc.) connected to other systems 
by value propositions. A service system’s aim is to use its resources and the resources of 
others to improve its circumstance and that of others [17]. Games, when considered 
as service systems are coproduced by the game developer and the player(s). 
Coproduction part of the company takes place when the game’s storyline is created, 
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rules invented and the visuals are designed and the co-production part of the 
player(s) as well as the value-creation take place each time the game is played. The 
core service is to provide entertainment and fun for the player [10] and the quality of 
such “game service” is strongly determined by the functional quality of the service or 
game experience which is often referred to with such concepts as flow. 

The service package helps firms manage bundled services or service systems. The basic 
service package consists of the core service, enabling services and enhancing services. 
Enabling services are required for the offering of the core service while enhancing 
services support the offering of the core service and thus increase its value or 
differentiates it from the services of the competitors. 

Based on the concepts presented above we propose the following definition for 
gamification: 

Gamification is a form of service packaging where a core service is enhanced by a rules-based service 
system that provides feedback and interaction mechanisms to the user with an aim to facilitate and 
support the users’ overall value creation.  

In contrast to the definition proposed by Deterding et al (‘From Game Design 
Elements to Gamefulness: Defining Gamification’, Mindtrek 2011), this definition 
remains agnostic to the fact whether the core service is a game or not. Thus, in our 
view a game can be further ‘gamefied’ by adding a new game mechanic to it. 

Publications: 

• Huotari, K. & Hamari, J. (2011) ‘Gamification’ from the perspective of service 
marketing. Proc. CHI 2011 Workshop Gamification (2011). 
http://goo.gl/JUIpa  

Incentive design and user engagement in a mobile 
crowdsourcing system 

Summary by Vili Lehdonvirta 

In this sub-project conducted in collaboration with researchers at Waseda University, 
Tokyo, we used concrete prototypes and user trials to examine the efficacy of 
different user engagement methodologies in a mobile service context. Activating 
participation is a critical success factor in social media applications in general, and in 
a crowdsourcing application such as our prototype in particular. In this study, we 
considered three extrinsic approaches to incentivising engagement: game-based 
incentives (“gamification”), social psychological incentives and economic incentives. 

The prototype in question is a social media crowdsourcing platform that leverages 
existing social networking applications to rapidly allocate micro-tasks to a wide 
network of crowdworkers. The tasks in this case are questions asked by tourists and 
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others who need hyper-local and timely information. Questions are asked by taking a 
mobile photograph and adding a brief text describing the question. Responses are 
delivered in the form of brief text blurbs from the crowdworkers. The system also 
visualizes the geotagged results to create a visual information pool for public use. 

In a six-week trial with 55 participants, the workers were divided into three groups to 
test the efficacy of two prototype incentive mechanisms. The groups were as follows: 
1) a location based leaderboard; 2) rapid social feedback; and 3) no extrinsic incentive 
mechanism (control). The results were as follows. Overall performance of the 
crowdsourcing system was good: half of the requests were answered within 10 
minutes, 75% of requests were answered within 30 minutes, and on average every 
request obtained 4.2 answers. Performance was significantly better in the afternoon 
and evening. However, the extrinsic incentive systems performed poorly. The most 
effective workers belonged to the group with no extrinsic incentive system. 

This result might reflect the so-called “crowding out” effect: an extrinsic motivator 
such as points can substitute intrinsic motivation, that is, the willingness to do the 
job because of some internal motivation such as the desire to help other people. If 
the extrinsic motivator is weak, performance is reduced. The practical implication for 
designers is that no incentive system is better than a bad incentive system, and that 
such systems should always be evaluated with a control group (e.g. A/B testing). 

Yefeng Liu, a Waseda PhD student who was responsible for most of the prototype 
implementation work, subsequently developed a new system based on the findings 
and is currently commercializing it in China as Moboq.com. 

Publications: 

• Liu, Y., Lehdonvirta, V., Alexandrova, T. & Nakajima, T. (2012) Drawing on 
Mobile Crowds via Social Media. Case UbiAsk: Image Based Mobile Social 
Search Across Languages. Multimedia Systems, vol. 18, no. 1, pp. 53-56. 
http://bit.ly/lgGCto  
 

• Liu, Y., Lehdonvirta, V. Kleppe, M., Alexandrova, T., Kimura, H., & Nakajima, 
T. (2010) A Crowdsourcing Based Mobile Image Translation and Knowledge 
Sharing Service. In: Proceedings of the 9th International Conference on Mobile and 
Ubiquitous Multimedia (MUM 2010), Limassol, Cyprus, December 1-3. 
http://bit.ly/I3v6LG  
http://slidesha.re/i5Hb5u  
 

• Liu, Y., Lehdonvirta, V., Alexandrova, T., Liu, M. & Nakajima, T. (2011) 
Engaging Social Medias: Case Mobile Crowdsourcing. First International Workshop 
on Social Media Engagement (SoME 2011), 20th International World Wide Web 
Conference (WWW 2011), Hyderabad, India, March 29. 
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• Nakajima, T. & Lehdonvirta, V. (2012) Designing Motivation Using Persuasive 
Ambient Mirrors. Personal and Ubiquitous Computing (forthcoming – available 
on request) 

Stickiness from sociability: Twitter use during 
television broadcasts 

Summary by Kai Huotari 

Live-tweeting, i.e. tweeting sequentially about a TV program while watching it, has 
become a popular phenomenon in the United States, so much so TV networks 
actively encourage tweeting through scheduling and incentives. 
 
In this study, we focus on Twitter use during Glee, a popular program with a fan 
base active on social networking sites, to investigate how real-time communication 
with a large group of physically separated people ‘often strangers to each other‘ 
affects the typically independent TV viewing experience. When this project began in 
late 2010, Glee averaged kmore than 140,000 tweets per day on the day of a new 
broadcast. 
 
Through collected tweets and interviews during the TV show Glee, this study 
explores what makes live-tweeting compelling for participant viewers. Early results of 
the tweet analysis as well as early interview findings are presented below.  

Tweet Analysis 

The coded collected tweets could be divided roughly into three mutually exclusive 
primary categories: “play-by-play” (45%), “general comments about the episode or 
show” (45%), and “other” (10%). 

Play-by-play referred to posts provoked by events within the show. Almost half of the 
tweets fell into this category, and they are tightly linked to synchronous viewing.  

The second category, comments about the show or episode, consisted of tweets about Glee 
or the episode in general — not tied to a specific scene.  

The “Other” category comprises tweets that did not fall in either of the previous 
categories. These included links to blog posts and comments about commercials. 

Interview Findings 

All interviewees said live-tweeting added a social, interactive aspect to watching Glee. 
Many spoke of watching Glee with thousands of others, even if they were physically 
watching alone. The simultaneity of the interactions allowed for sharing content (e.g. 
instant reactions) without needing to add additional context — a difference from 
interactions after viewing the show. 
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That said, we noted a curious imbalance between reading and writing tweets. Few 
actively sought out others’ posts about Glee during an episode. Broadcasting one's 
own comments (writing tweets) took precedence over reading others comments. 

Replying to and receiving responses from other users are key features of Twitter’s 
service. Our interviewees varied widely in how often they sent or received replies. 
Several interviewees referred to live-tweeting as having “a conversation” about Glee, 
but the low emphasis on replies raises questions about whether live-tweeting truly 
constitutes a conversation. 

Though new technologies have popularized the “timeshifting” of TV shows, our 
interviewees overwhelmingly watched Glee live. Some said they made more of an 
effort to do so because of Twitter, and posts made after an episode’s first airing were 
rare and less detailed. This “liveness” of live tweeting introduced issues of spoilers, 
unwanted information revealed before a viewer sees an episode.  

All-in-all, the early results suggest that sharing a social experience with others and 
expressing oneself to a larger crowd (1) enhance one's experience of watching a 
television simulcast, and (2) motivates continued live-tweeting behaviors.The project 
is on-going. 

Publications: 

• McPherson K., Huotari, K., Cheng F. Y.-S., Humphrey D., Cheshire C. & 
Brooks A.L. (2011) ‘Glitter: A mixed-methods study of Twitter use during Glee 
broadcasts’ CSCW 2012 Poster Session (available on request) 

Influence of avatar design on user behavior 

Summary by Vili Lehdonvirta 

In many online services where users interact with other users, they do so via the 
mediation of avatars or other forms of visual self-representation. The set of available 
avatars or self-representations is usually designed by the creator of the service to 
correspond with the overall visual style and target group of the service. But what if 
the way in which avatars are designed also had an influence on the behavior of the 
users who control them? 

In recent years, a handful of studies have identified instances where the visual 
appearance of an avatar influenced its controller’s behavior. In one study, individuals 
who were assigned taller avatars behaved more confidently in a negotiation task (Yee 
& Bailenson, 2007). In another study, individuals who were assigned avatars with a 
black robe expressed a higher desire to commit antisocial behaviors than individuals 
who were assigned a white-robed avatar (Peña, Hancock, & Merola, 2009). Such 
influence of avatar appearance on user behavior could take place through one or 
both of the following psychological mechanisms. First, avatar appearance could 
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shape other people’s expectations toward the individual, which in turn would 
influence the individual’s behavior (behavioral confirmation theory). Second, the 
individual could adjust their own behavior to be consistent with the cues contained 
in their self-representation (self-perception theory). These results suggest that avatar 
appearance could be an important aspect of persuasive design that has thus far been 
ignored. 

To take this research further, we considered a common problem in online services 
that could possibly be addressed via avatar design: how to encourage users to help 
each other instead of burdening the company’s customer support channels? In online 
games, professional customer support can be the biggest operational expense 
category, so the question has great business significance. A study was carried out in 
collaboration with researchers at the Interfaculty Initiative in Information Studies at 
the University of Tokyo, Japan. 

Earlier studies in helping behavior have shown that there are consistent gender 
differences in help-seeking and help-giving. In particular, it has been found that men 
are more reluctant to seek help to their problems than women, consistent with the 
gender role stereotype of an independent and self-sufficient man. There are also 
gender differences in types of help given and in cross-gender helping and help-
seeking. We therefore used a large data set from Uncharted Waters Online, a 
Japanese online game, to examine whether avatar gender influences the way in which 
users seek and give help. 

The results suggest that avatar gender has a significant influence on users’ help-
seeking and help-giving behaviors. In particular, users controlling male avatars were 
less likely to seek help from others directly, instead using indirect means such as 
hinting at a need for help. The immediate practical implication is that designers 
should support methods for indirect help-seeking, such as visual cues of distress, to 
maximize peer-to-peer support. The more general practical implication is that avatar 
appearance can influence the occurence of peer-to-peer support, and should be 
explored as a means to build more supportive social environments and reduce 
customer service costs. 

Publications: 

• Lehdonvirta, M., Nagashima, Y., Lehdonvirta, V. & Baba, A. (2012) The Stoic 
Male: How Avatar Gender Affects Help-Seeking Behaviour in an Online Game. 
Games and Culture, vol. 7, no. 1, pp. 29-47. 
http://bit.ly/heM46q  
 

• Lehdonvirta, M., Lehdonvirta, V. & Baba, A. (2011) Prosocial behaviour in 
avatar-mediated interaction: the influence of character gender on material versus 
emotional help-giving. On the Horizon, vol. 19, no. 3, pp. 165-173. 
http://bit.ly/q2btK3  
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• Lehdonvirta, M., Lehdonvirta, V. & Nagashima, Y. (2011) Collecting 
conversations: three approaches to obtaining user‐to‐user communications data 
from virtual environments. Journal of Virtual Worlds Research, vol. 3, no. 3. 
http://bit.ly/mfGp8m  

A framework for designing and evaluating game 
achievements 

Summary by Juho Hamari 

Despite the rapid diffusion of achievements, badges and trophies into a variety of 
digital games and services, the phenomena around them have gained relatively little 
academic attention. Some industry studies have found that games with achievements 
generate more revenue and receive better critical reception. A powerful example of 
the adoption of achievements is Microsoft’s 
Xbox Live platform: all games published there 
are required to have achievements. 

However, before we can systematically analyze 
dynamics related to acquisition, retention and 
monetization emerging from the interplay 
between achievements, games and services, we 
needed to have an understanding from which 
components achievement comprise of. 
Therefore, it was reasonable to take the first 
step in the research on achievements to study 
its inner structure (see figure). We further, 
arrived to the following definitions for the 
achievement game design pattern: 

From the perspective of the achievement system, an 
achievement appears as: 

A challenge consisting of a signifying element, 
rewards and completion logics whose 
fulfilment conditions are defined through 
events in other systems (usually games). 

From the perspective of a single game, an achievement 
appears as: 

An optional challenge provided by a meta-
game that is independent of a single game 
session and yields possible reward(s). 
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Badges and achievements as a game design pattern bear close resemblance to 
marketing tools, such as loyalty stamp cards. From this perspective, achievement 
systems can also be seen as a part of the companies’ customer loyalty programs, add-
on services that span through larger product portfolios creating lock-in to a family of 
products by awarding customers with product family specific points and rewards. 
This notion also could explain why studies have found achievements boosting game 
rating and revenues. 

Publications: 

• Hamari, J., & Eranti, V. (2011) Framework for Designing and Evaluating Game 
Achievements. Proceedings of Digra 2011 Conference: Think Design Play, Hilversum, 
Netherlands, September 14-17, 2011. 
http://bit.ly/IaR3MH  
http://slidesha.re/IaRIh6  
 

• Hamari, J. Transforming Homo Economicus into Homo Ludens: Badges in 
peer-to-peer trading services (in review – available on request) 

Legal and policy implications of virtual goods business 
models 

Summary by Vili Lehdonvirta 

Many game publishers and other digital consumer service providers are adapting 
business models based around virtual goods, in-app purchases and micropayments. 
Even those who continue with more traditional business models are increasingly 
using virtual goods, badges and perks as part of their efforts to attract and retain 
users. Research conducted in the ARMS project is at the forefront of these models. 
But what are the legal and policy implications of such models for business and 
society? 

In this study, we examined some of the key areas of contention that are likely to arise 
as virtual goods business grows: consumer protection law, legal protection against 
theft of virtual goods, and the legal status of unsanctioned user-to-user trade of 
virtual goods. In each case, we analyzed some of the regulatory responses that have 
been effected so far: judicial protection of the possession of virtual goods in Finland 
and the Netherlands, statutory regulation of virtual goods trade in Korea, and 
application of consumer protection law to virtual goods sales in Finland. 

Some of the key findings can be summarized as follows. As the overall value of game 
accounts, virtual goods and virtual currencies has grown, they have become 
significant targets for cybercrime activities such as phishing. They can also be stolen 
by physically proximate individuals through threat or deception. Some game 
developers have nevertheless opposed affording the protection of law to users’ 
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virtual possessions, fearing that it might increase the publishers’ liabilities and costs 
and decrease their control over their own services. 

The analysis shows that these fears are largely unnecessary. Law recognizes many 
kinds of property rights. Even if virtual goods are protected against theft by third 
party cybercriminals, this does not necessarily have to have any implications for how 
publishers manage their services. Consumer protection regulation in any case 
probably imposes some limits on how paying users can be treated in the case of 
service closure, for example. Effective law enforcement against virtual thieves might 
even reduce publishers’ costs, as cybercrime related complaints cause significant 
customer service costs. 

However, as business models in the game industry and the digital sector continue to 
evolve, public discussion around consumer policy issues is likely to heat up from 
time to time. Publishers should ensure that accurate information and analysis about 
virtual goods and services is available to regulators and policy makers to foster 
informed discussion that leads to good policies.  

Publications: 

• Lehdonvirta, V. & Virtanen, P. (2010) A New Frontier in Digital Content Policy: 
Case Studies in the Regulation of Virtual Goods and Artificial Scarcity. Policy & 
Internet, vol. 2, no. 3, art. 2. 
http://bit.ly/I3vA4s  
 

• Lehdonvirta, V. (2012) A history of the digitalization of consumer culture: From 
Amazon through Pirate Bay to FarmVille. In: Digital Virtual Consumption, ed. by J. 
Denegri- Knott and M. Molesworth, Routledge (forthcoming – available on 
request)
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