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Abstract—Advances in information and communication 

technologies are facilitating a shift from infrastructure business 
to service business. Service business engineering is still in its 
infant stage. Lessons learned from business model engineering on 
the scale of tens of millions of mobile users provide clues for 
designing frameworks in service engineering. The author 
proposes a framework for two-mound service engineering in 
order to understand the shift in the industrial landscape of 
mobile smartphone games in Japan. 
 
Keywords—Service engineering; social experience 
design; business model engineering; mobile game; 
social service engineering; 

I. INTRODUCTION 
Computational power and communication 

bandwidth are increasing. This increasing 
abundance of computer and communication 
resources provides rich opportunities for service 
businesses. This trend is facilitating a power shift 
from telecommunication infrastructure companies 
to global service companies. The Internet has 
witnessed the shift from device companies to 
telecommunication carriers, and ten to service 
companies. Mobile games have captured the pole 
position in the mobile content business. It also 
means the main seat of Internet content business. 
The rapid growth and dynamic change in players 
provides rich sources of lessons to be learned for 
service engineering. It also provides a challenge for 
researchers who have to distinguish universal 
engineering schemes from this temporary and 
volatile mass of know-how. 

As services increase in presence and impact, it is 
necessary to capture a systematic methodology for 
service engineering. Service engineering is still its 
infancy stage. Even in the last decade, service 
engineering has focused on service system 

engineering. The core component of service 
creation in the user’s mind is still unexplored. 

The anytime-anyplace computation capabilities of 
mobile devices and the increased user stay in 
mobile services over the last decade created 
significant business opportunities for mobile service 
providers. This trend created a huge experimental 
field of business engineering for service 
engineering. We can learn some lessons of dynamic 
changes in the landscape of the mobile service 
industry. 

II. BACKGROUND 

A. Purpose of Research 
The aim of this research is to identify a 

framework of service engineering that fits the 
current landscape of smartphone games in Japan. 

B.  Related Work 
Service engineering research consists of three 

domains: (a) service system engineering 
frameworks and evaluation, (b) social service 
engineering, and (c) user experience of services. 

In terms of service engineering itself, Chen et al. 
discussed an integrated framework for service 
engineering using the Service-Oriented Architecture 
[1]. Chen et al. discussed an integrated value-
creation process for innovation-intensive service 
industries[2]. Biscoe et al. discussed the SOAs 
(Service-Oriented-Architectures) [3]. Mtsweni et al. 
discussed a model-driven approach for semantic 
web services [4]. Huotari et al. discussed 
gamification from the viewpoint of service 
marketing[5]. Yamamoto et al. discussed research 
issues in the evaluation and measurement of service 
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engineering [6]. Each service-specific topic is 
covered respectively. 

In terms of social service engineering, Larson 
discussed the integration of management, social, 
and engineering science [7]. Dou et al. discussed 
network effect engineering via social media [8]. 
Maamar et al. discussed social engineering of 
communities of Web services [9]. Baghdadi 
discussed a social commerce framework [10]. 
Yamakami extended the Gamenics theory with 
social game design to coin the Social Servicenics 
theory [11]. 

In terms of user experience, Väänänen-Vainio-
Mattila et al. evaluated three social web services 
from the viewpoint of user experience with four-
week-long field studies [12]. The author discussed 
social experience design [13] [14]. 

And, in terms of service system engineering, 
Sengupta et al. discussed design issues in SaaS 
(Software-as-a-Service) [15]. For each domain, 
platforms and middleware are discussed 
respectively within the scope of service system 
engineering. 

Past literature does not address the shift toward 
emerging games that focus both on free play and 
have high revenue-dependence on heavy users. The 
originality of this paper lies in its identification of a 
novel framework that fits this current landscape of 
smartphone games. 

III. METHOD 
The author’s method consists of the following 

steps: 
 Observing power shifts in the mobile 

business industrial landscape, 
 Identifying mismatches between the best 

practices of current mobile games and those 
of service engineering frameworks, and 

 Proposing a new framework that fills the 
identified gaps. 

IV. OBSERVATION 
The mobile social games business in Japan 

started in 2008 and reached 40 billion yen in 2012. 
After that, it was invaded by native smartphone 
games. The mainstream of the mobile content 
business in Japan has been mobile games over these 
past five years. At the same time, the mobile game 

industry has witnessed rapid landscape changes 
approximately in a 3-year cycle. 

The four stages of the mobile game business in 
Japan are depicted in Fig. 1. 

 

 
Fig. 1. The four stages of the mobile game business 

in Japan 
 

The key drivers of each stage are depicted in 
Table I.  

TABLE I  

KEY DRIVERS OF EACH STAGE 

Stage Key drivers 
Feature-
phone 
games 
 

Mainly for killing time. Users enjoyed improving finger 
skills through their efforts. Step-by-step challenges lured 
users into a desire to play a little bit more. Their success 
proved the revenue-generating potential of free-to-play 
with the sale of premium items. 

Social 
games 

OpenSocial API-based games boosted the usergenerating 
capacities of mobile SNSs. Various patterns of routine 
tasks, skills, tactics, gambling, and social collaboration 
were experimented with. Teamplay and social 
communication was introduced. 

Card 
games 

Collection, training, and battle patterns were established 
and copied for many intellectual properties, such as 
comics, and animations. 

Smart-
phone 
games 

Original finger-skills, joy of improving skills, was 
rehearsed dating back to feature-phone games. Simple 
games such as puzzles are combined with other game 
metaphors like fighting dragons. Joy of achievement, 
collection, and training are imported from the card games 
of the previous stage. 

 
In the Feature-phone skill games stage, Tsuri-Sta, 

a fishing game, explored the achievement, 
improvement of finger skills, and exploration of a 
range of fish. In the Social games stage, utilization 
of the OpenSocial APIs of social network services 
contributed to rapid growth of the population of 
game users. 

In the Card games stage, Dragon Collection 
featured a stereotype card game, with a collection 
and battle system with daily training and card deck 
metaphors. In the Smartphone skill games stage, 
Puzzle and Dragons featured a combination of a 
finger-based smartphone UI with skills and fights.  
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The Bartle test exposes four different types of joy 
in MMOG(massively multiple user online games), 
as depicted in Table II. 

TABLE II 

4 TYPES OF ONLINE GAME USERS FROM BARTLE TEST CLASSIFICATIONS. 

Type Joy 
Killer Winning battles. 
Communicator Interacting with other people. 
Explorer Examining novelties in the world. 
Achiever Make personal achievement. 

 
TABLE III 

DISPELLED MYTHS ABOUT MOBILE GAME BUSINESS IN JAPAN 

Dispelled 
myth 

Description 

KPI myth KPI (Key performance indicator) driven by insight 
mining was mainstream in the hype surrounding 
social game hype. KPI exploration was a powerful 
tool when stereotype card games were mainstream. 
However, many recent smartphone star games less 
depend less on KPIs. 

Mining 
myth 

Data mining was highlighted during the hype over 
key business drivers. The power of mining had too 
little effect to cross country-boundaries. 

Payment-
affinity 
myth 

Japanese were said to have more payment affinity 
with 20 % ratio of paying users. Recent smash hit 
smartphone games have lower ratios of paying users. 

Social-game 
hegemony 
myth 

Social games were considered to be the stars of the 
social network era. Recent mega-hit games rely less 
on social factors. They do not depend on third-party 
SNS APIs. 

Social game 
aggregation 
business 
myth 

SNS providers increased their presence and revenue 
volume from the shift from SNS to mobile social 
game platform providers. Fast growth and high 
profitability made people assume that they would be 
the next generation of key players in mobile 
business. However, the dominance of Apple and 
Google in the mobile device application stores 
quickly deprived mobile social game platform 
providers of market leadership. 

Delicate 
toll-gate 
management 
myth 

In the era of hype surrounding card game, data 
mining was used for a delicate toll-gate management. 
A tollgate provides an opportunity to purchase a 
premium item to gain game advantage, which 
stresses users. Stress management was supposed to 
be a key issue in revenue generation. Recent mega hit 
games place less emphasis on such explicit toll-gates. 

Among Japanese games, many games focus on 
two factors: explorers and achievers. With the 
dominance of Google Play and the iTunes AppStore, 
smartphones games can take advantage of the 
global market. However, the free-to-play with 
premium item business models requires delicate 
engineering of the play style tastes of players. The 
mobile game business in Japan has its myths. Some 

of the myths that have been dispelled at later date 
are depicted in Table III. 

KPI-based stream-mining with toll-gate 
management was popular in the previous stage. It 
was hey the most emphasized area of competence in 
the era of card games, where stereo type games 
were published with new intellectual properties that 
came from comics, TV, and so on. However, major 
players with plenty of cash-flow could not compete 
with new smartphone-native game providers that 
placed low emphasis with low emphasis on social 
network features and high emphasis on free play 
and gesture input on smartphones. It is now 
apparent that KPI-based data mining with toll-gate 
management is not the killer revenue-generating 
engine for mobile games. 

By analyzing new players in smartphone-native 
games in Japan, these lessons about old myths lead 
to the following two findings depicted in Table IV. 

TABLE IV  

FINDINGS 

Finding Description 
Management 
of 
light users 

Management of light users includes some unintuitive 
engineering. The large mass of light users is a 
fundamental prerequisite for generating revenue with 
the heavy users, therefore, current game engineering 
place more emphasis on retaining free users, such as 
by offering free bonus items for active users. 

Long-tail 
revenue 
generation 

Revenue per user is long-tail. Payment matches 
satisfaction. However, past frameworks did not do 
well in addressing very high rates of payment with 
heavy satisfaction. Extremely heavy satisfaction is 
made spontaneously made upon service 
consumption, not from advanced design. 

V. VTWO-MOUND SERVICE ENGINEERING 

A. Mismatch analysis 
The old myths facilitate revisiting some of the 

underlying principles of service engineering. The 
author performed a mismatch analysis, which 
revealed the obsolete, old business model 
engineering theories, depicted in Table V. 

In order to construct an up-to-date engineering 
methodology that deals with the latest development 
of mobile games in Japan, it is necessary to coin a 
new methodology that deals with these new 
findings. 

B. Two-mound service engineering 
Previous frameworks neglected the bird’s eye 

view of user distribution. The author pays attention 
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TABLE V 

OLD BUSINESS MODEL ENGINEERING THEORIES. 

Old theory Description 
ARPU Average Revenue Per User (ARPU) was a key 

metric. In order to manage revenue generation, it is 
important to manage three factors: the number of 
active users, the ratio of paying users, and the 
average revenue per paying user. This old 
framework fails to address the huge bias of the 
paying user population. 

Universal 
premium item 
sale 

Premium item sale was targeted toward a wide 
range of users, from light users to heavy users. This 
framework also fails to address the contextual 
engineering of different premium items. 

Data-mining-
based user 
segmentation 

A very small portion of special users provide the 
majority of revenue. This framework fails to 
address the sharp focus of user-segmentation. 

to user distribution, which indicates the important 
focal points of service engineering. 

A user population is depicted in Fig. 2. 

 
Fig. 2. User population distribution 

 
The author thinks that the emerging business 

model engineering deals with the basic scheme of 
service engineering. The basic scheme of service 
engineering is built on the assumption that the value 
of a service is based on the user’s perception. When 
a user thinks it is valuable, he/she will pay for it. 
This is an intuitive assumption to make, and this 
leads to the factors that many game vendors did not 
pay much attention to. 

The first of these factors is a perspective of width. 
If a user population is big, then there is an increased 
chance that the service can find a user with high 
satisfaction. Increased width means an increased 
user base. The second factor is a perspective of 
depth. The value of a service is determined by the 
user. This leads to the conjecture that a service 
should be able to accommodate a deep capacity 
whereby an engaged user can pay as much as 

 

 

 
Fig. 3. A two-mound view model for service 

engineering. 
 

possible. Any artificial ceiling is bad for this 
scheme. And, data mining is just a technique for 
exploring who belongs to the highest satisfaction 
user segment, and how to deal with providing 
opportunities to pay. 

The author refers to these perspectives of width 
and depth as the “two mounds.” The author 
proposes the concept of two-mound service 
engineering, as depicted in Fig. 3. 

In particular, the author focuses on the two 
factors that deal with width and depth in service 
engineering. Examples of the first-mound, or width-
based, service engineering, are depicted in Table VI. 

TABLE VI 

EXAMPLES OF FIRST-MOUND BUSINESS MODEL ENGINEERING. 

Item Description 
Aesthetic 
values 

Aesthetic values are important for web credibility. In 
network games where the end result is uncertain, the 
first impression given by aesthetic values, especially 
visual ones, has significant importance. 

Follower 
effect 

Many network games have a degree of uncertainty 
about the end result. Sometimes, the end result is 
forever unknown thanks to the endless addition of 
future events. In this uncertain situation, people tend 
to follow others’ activities. 

Give-away 
management 

After strong criticism of the gambling aspects of 
social games, there developed a common strategy for 
the constant give-away of premium items that are 
supposed to be purchased. Gifts of premium items 
make users feel lucky and contribute to the loyalty of 
users. 

Hunter-
target 
strategy 

Many non-paying users can become victims of high-
paying users during game-play. These hunter-target 
users can be used to leverage the feeling superiority 
in paying users. 
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Examples of the second-mound, or depth-based 
service engineering, are depicted in Table VII. 

This mound is the key revenue-generating engine, 
however, management of this mound depends on 
first-mound service engineering. No one wants to 
just pay a multitude of large fees. The reason why 
this heavy user pays implicitly depends on first-
mound service engineering. Techniques may vary, 
therefore, it is important to focus on the perspective,  

TABLE VII 

EXAMPLE OF SECOND-MOUND-BASED SERVICE ENGINEERING. 

Item Description 
Management 
of heavy-
user-centric 
premium 
items 

70 % of revenue comes from the 3.5 % heaviest 
users in some games. The second-mound-based 
business model engineering focuses on these heavy 
users. 

Addiction 
management 

Combining of routine work with a higher goal makes 
addicted behavior. Using visual aesthetic feedback 
strengthens this process. 

No-ceiling 
expense 
systems 

Removes natural ceiling of expenses. When a user is 
really addicted, 10 times more spending should not 
require a painful effort. It requires flexibility and 
dynamic tuning in order to facilitate no-ceiling-ness. 

High-paying 
group 

It is advantageous to join a high-paying group, at the 
same time, it is painful for a user not to pay when 
he/she belongs to a high-paying group, using 
visualization techniques. 

 
not on the instances of successful examples. A 
service is a living creature, and people will shift in 
terms of their preference and satisfaction level as 
the service grows. 

VI. DISCUSSION 

A.  Advantages of the Proposed Method 
The proposed method provides a new framework 

for service engineering that deals with two 
perspectives, width and depth. The framework is 
driven from lessons learned from the industrial 
landscape shift of the 4 billion US dollar-market of 
smartphone games in Japan. 
 

TABLE VIII 

REASONS WHY TWO-MOUND SERVICE ENGINEERING IS IMPORTANT 

Reason Description 
Width of 
revenue-
per-user- 
zone 

Appreciation of a service varies from user to user. 
Some users have no appreciation, but others have deep 
appreciation of a service. Payment should be 
proportional to this satisfaction level. 

Deep 
pocket 

The width of the revenue-per-user-zone should not be 
bound too narrowly by the intuitive restrictions of the 
designers. 

 

TABLE IX 

COMPARISON WITH OTHER APPROACHES. 

Approach Difference 
Data mining Data mining is a mainstream tool for service 

engineering. However, general data mining lacks 
the focus on user-activity-based segmentation. Data 
mining can be strengthened using this activity-
specific segment-based starting point. 

Gamification Gamification is engagement engineering using 
gamebased design techniques. Gamification focuses 
on artifacts that drive users in terms of goals, rules, 
and feedback. Highlighting the user-segmentation-
specific perspective is missing. 

Emotion 
engineering 

Emotion engineering is a strong paradigm that leads 
to user persuasion. However, emotion is separate 
from segments of user activity. Most emotion 
engineering on non-important user segments is 
inefficient. 

Social 
experience 
design 

Social experience is an important concept for 
services that deal with multi-user interactions. 
However, much social experience design provides 
background factors for revenue generation, not a 
direct linkage to a major portion of revenue-
generating engines. 

Stress 
management 
at toll-gates 

Free to play model with toll-gates emphasizes 
delicate management of toll-gates, which divides 
dropouts due to payment stress and satisfied paying 
users. Recent success shows that mandating toll-
gates is not effective for maximizing revenue-
generating engines. 

 
The reasons why two-mound service engineering 

are important is depicted in Table VIII. 
The framework is game-neutral, therefore, it can 

be applied to any service. 
Comparisons with other approaches are depicted 

in Table IX. 
The proposed framework places emphasis on the 

capacity to widen and deepen the paying scenarios, 
which is a fundamental factor. That factor is the 
differential factor in determining the current success 
examples of smart phone games in Japan. 

B. Limitations 
This research is descriptive and exploratory. 
The study is based on observation of Japanese 

mobile games. Cross-cultural and cross-regional 
studies require future study. 

Detailed analysis of the underlying driving 
factors of two-mound service engineering is not 
performed. It is beyond the scope of this paper. 

Quantitative analysis of the two-mounds is not 
performed in this paper. It requires future studies. 
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This research does not contain any cross-service 
comparisons based on two-mound service 
engineering. 

Verification of the assumptions made about two-
mound service engineering is not covered in this 
paper. 

Design patterns of two-mound service 
engineering are not discussed in this paper. 

VII.  CONCLUSION 
Mobile games in Japan quickly emerged into the 

mainstream of mobile content, which also means 
they emerged into the mainstream of Internet 
content. However, the landscape is dynamic, and 
the key players have shifted over a 3-year cycle. 

While using of a service, the user’s expectations 
and skills change. This is one reason why service 
engineering attempt will e difficult to duplicate.  

After placing emphasis on social games and KPI-
based data mining of toll-gates, the current 
smartphone game market shows the dominance of 
less-social smartphone games that emphasize free-
play and dependence on a small portion of heavy 
users. Most golden formulas for mobile social 
games in the early days are not applicable to the 
current industrial landscape. Therefore, it is 
necessary to reconstruct a general service 
engineering framework that fits the best practices of 
the current smartphone game industry. 

The author proposes a framework of two-mound 
service engineering, which is based on the 
assumption that extending the width and depth of 
paying users is the fundamental factor in service 
engineering. Service value is determined by user 
perception which is unknown to designers at the 
time they design a game. Therefore, the capacity to 
widen and deepen the paying scenarios is a 
fundamental factor. That factor is the differential 
factor found in the current success examples of 
smart phone games in Japan. 

The author would like to extend this framework 
to a general service engineering methodology with 
rich design patterns in a future work. 
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