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Abstract 
 

Nearly all monotonous and boring everyday activities can be “gamified” to create a 
pleasurable experience. Based on archeological findings, games may have been used to 
motivate workers already by the ancient Egyptians [1] and was observed by researchers in a 
business setting during the Hawthorne experiment [2]. Our goal is to derive and establish a 
framework for Small and Midsize Companies (SMEs) to use information technology backed 
gamification methods to implement and continuous perform cost engineering in their 
organization. In this paper we outline our overall concept and highlight one game mechanism, 
namely quests, which we modified to our needs. 
 

Introduction 
 

The recent trend towards Gamification - representing a new, innovative incentive 
system - is gaining more and more influence on the economy and the society. Nearly all 
monotonous and boring everyday activities can be “gamified” to create a pleasurable 
experience. Many companies have realized that this concept can also be applied to business 
applications. According to a Gartner study, until the year 2015 [3] more than 50% of all 
companies will have gamified their innovation processes and more than 70% of the world’s 
2000 largest companies will have at least one gamified application (2011: 15%). 
Gamification in combination with cost engineering offers a great potential to design product 
costs optimally. Using the motivation boosting effects of Gamification, internal business 
processes can be organized with greater efficiency and effectiveness. Specifically, the idea is 
to use the gaming context to promote intrinsic motivation, interdisciplinary collaboration, and 
the generation of knowledge in the organization. 

Nowadays, most cost engineering measures are managed using a top-down approach 
and often do not yield sustainable results. Making decisions centrally and passing them down 
the chain of command may not be suitable to generate long-term awareness of efficient cost 
engineering in the whole company. Therefore, combining cost engineering with the concept 
of internal Gamification represents a modern approach to face today’s (and tomorrow’s) 
business challenges.  

Gamification provides a possible solution by linking the individual efforts of 
employees to the company’s success. Thereby, gamification builds on the feedback, rewards, 
and evaluation systems already used by companies in order to create long-term commitment 
[3]. Similar to EnerNOC, which backed their internal sustainability program with 
gamification elements[4] gamification offers an opportunity for cost engineering to raise cost 
awareness and cost consciousness among the employees through employee engagement and 
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increased competition and employee motivation. Additionally, this process profits from the 
fact that cost engineering is perceived as interactive through collaboration and 
communication both elements which can be found in gamification solutions. 
 

Gamification as an enabler of intrinsic motivation 
 

Aside from increasing sales and customer retention, the concept of Gamification can 
also be applied to other areas like personnel development [5]. Gamification elements include 
experience points, leader boards, progress bars, or virtual awards given to the user’s avatar. 
By including such elements, companies can create new stimuli and increase the motivation 
for simple as well as complex tasks and thus intensify goal-oriented teamwork [6]. The 
following example illustrates the success of Gamification in this context. The experimental 
game “fold-it” is an application for researchers aimed at supporting the decoding of complex 
proteins. Hereby, the goal of the game is to create a protein folded as good as possible. Over 
46.000 gamers participated in this game and were able to solve this problem – that 
researchers had tried to solve for over 15 years – in just 10 days [7].  

A totally different environment is gamified by the sports company Nike.  Since 2006, 
Nike tries to increase their customers’ motivation for sports with the platform Nike+. 
Through the use of competitive elements and self-set goals, sport becomes a daily challenge, 
ultimately binding the customer longer to the company. 

As highlighted by the previous examples, one of the most interesting aspects of 
Gamification is its potential to influence our behavior and create intrinsic motivation. 
Microsoft, for example, has successfully adopted Gamification by motivating their sales 
personnel with leader boards and thus improved customer acquisition. Comparable to the way 
the internet and social media have revolutionized our social relationships, internet-based 
games will become part of our private life and daily work [3]. 
 

Cost Engineering – an integrated approach to cost optimization 
 

In contrast to the “fun” world of gamification you have cost engineering which is 
defined by “The Authority for Total Cost Management” (AACE) as: 

“A systematic approach to managing cost throughout the life cycle of any enterprise, 
program, facility, project, product, or service.” ([8]) 
 
Considering the customer perspective, several methods of measuring and analyzing costs are 
used, including benchmarking, target costing, or total cost of ownership. Thereby, cost 
transparency and forecast accuracy of time and costs are crucial for success [9]. Most 
importantly, Cost Engineering is more than the simple optimization of costs, but aims at 
creating customer value and following its requirements. Consequently, companies react to 
market challenges and ensure that product development incorporates customer needs. Thus, 
Cost Engineering can be seen as the link between development and the customer, constantly 
searching for the best compromise between optimal technical solution and low costs [9]. 

Further, cost engineering is highly dependent on vital information sharing and data 
availability especially on reliable cost data [10]. Raw data, employee experience and 
knowledge are key especially for the uncertain forecasting of costs [11]. The learning 
organization characterized by the ability to sense changes in the environment and adapt 
accordingly [12] is part of the knowledge management and hence cost engineering. Part of 
the knowledge management is the interaction and joint learning with the goal to enhance 
employee capabilities, experiences and knowledge about the company characteristics [13]. 



 

Therefore, finding the right incentives to provide knowledge and document it is a primary 
objective especially with respect to cost engineering [14]. 
 
What drives the importance of Cost Engineering? 

Considering the challenges of our globalized economy, companies have to operate as 
innovators for products, processes, and configurations. To secure success, dynamic work 
environments are needed in order to react quickly and flexibly to the changing environment 
[15]. 

Many products lack cost transparency along the product life cycle, especially during 
the phase of product development. Considering that 70% of a product’s costs are fixed here, 
even small optimization can yield great effects [16]. The constant technological change leads 
to shorter and shorter product life cycles. Additionally, rising quality demands of customers 
require faster innovations to stay in the market[17]. Besides, growing customer claims result 
in more product complexity to account for individual needs and requirements. Cost 
Engineering highlights these trends and places a special focus on customer requirements and 
their willingness to pay for individual solutions. In order to decrease costs, instruments like 
employee improvement suggestions are known, but seldom used frequently and proactively 
in day-to-day business. Therefore, employees face only small incentives to propose measures 
for cost reductions and integrate them [18]. 

Cost Engineering must approach these challenges in an integrated and holistic 
manner. This includes the integration of customers, the collaboration with suppliers, and the 
orientation on the market. Following this goal, companies can secure their long-term 
competitiveness and build advantages over their competitors. 
 

Why use gamified Cost Engineering? 
Strategic restructuration processes in companies often do not yield the desired results. 

In 70% of the cases, insufficient commitment in combination with a lack of transparency is 
the main reason for such failures. Gamification provides a possible solution to this problem 
by linking the individual efforts of employees to the company’s success. Thereby, 
Gamification builds on the feedback, rewards, and evaluation systems already used by 
companies. Exactly these elements can be found in games in order to create long-term 
commitment [3]. 

 
Intrinsic incentive systems like Gamification are especially suited for an integrated 

and permanent realization of Cost Engineering. Thereby, the main focus should not be the 
simple gratification of completed tasks but satisfaction of higher psychological needs like 
autonomy and self-actualization. Intrinsic incentive systems can reach these goals more 
successfully than previous monetary incentives and thus motivate greater commitment and 
identification with the task at hand. Sustainable and comfortable motivation is further 
encouraged through the playful comparison with colleagues, appreciation, feedback, and 
participation in a greater task. Additionally, games offer a wide range of customization 
options to target the different characters of employees. Optimally, the individual needs of the 
participants are combined with the company’s goals [19]. 

The individual profile of each company requires close coordination with the Cost 
Engineering strategy. Occurring implementation barriers can be approached with the flexible 
and inexpensive design of game elements. The aforementioned effects offer a wide range of 
design options to create more challenging and enjoyable tasks for companies willing to 
embrace the concept of Gamification. 
 



 

The concept – Cost Engineering Excellence 
 

Our research aims to bring the two worlds of Gamification and Cost Engineering 
together and define a “Cost Engineering Excellence” tailored to SMEs which enables the 
implementation of cost engineering and a continuous learning process and information 
sharing through gamification. Our framework of cost engineering excellence (see Figure 1) 
shows the connections between cost engineering and gamification as well as the required 
structures and competencies. 

 
Figure 1. The concept of Gamification in Cost Engineering  

 

 

 
The implementation of gamified cost engineering builds on an open and active 

communication culture among the employees. Together with information and communication 
technology it creates the foundation of cost engineering excellence. Social networks, 
knowledge management, employee motivation through incentive systems build the backbone 
of the model. In interaction with the foundation and the backbone cost engineering methods 
can be implemented and executed over a limited period of time for projects with designated 
groups. In addition a gamified knowledge database and training tool can be permanently 
installed. Creating the right balance between these blocks and managing their implementation 
allows companies to use the interaction between the two blocks to their benefit. Advantages 
include the aforementioned increase in motivation, growing cost awareness, and the 
flexibility to implement cost engineering. 

Social networks in companies are defined as a connected community of social entities 
like persons, positions, or organizations [20] and are characterized by growing interaction and 
networking. The economic use of social networks is especially apparent for wikis (collections 
of knowledge) and intranets (collections of information). Socials networks foster the 
exchange of information and thus internal communication [21]. In the context of cost 
engineering, a network based gaming application facilitates the communication of budgets 
and costs. This enables a more efficient cost engineering across departments and the handling 
of complex tasks. In addition, previous studies show that employees who interactively use 
social networks feel greater affiliation towards the company and their work tasks [22]. 

Building on social networks, knowledge management is closely related to 
organizational relationships, because knowledge and experience are shared via network 



 

structures. Particularly, knowledge management is the competency of managing, collecting, 
and developing knowledge and thus facilitates successful cost engineering. By using gaming 
elements in personnel development measures, common learning and the exchange of 
experience can become an interactive process. Integrating new incentives for the generation 
of ideas and knowledge as well as the perspective to gain prestige and status through sharing 
knowledge increases the employees' commitment and motivation [23].  

Build on the foundations of the platform we will have one central game mechanisms 
of gamification which are quests. Quests represent unique tasks that can be completed by the 
players and can be brought into relation with all three psychological needs of the self-
determination theory, competence, relatedness and autonomy [24]. On our platform, game 
masters which represent the cost engineers in the companies can easily set up quests 
according to their needs. They can either chose from a variety of templates based on the 
above mentioned well developed cost engineering methods or create them from scratch. 
Different possibilities of settings make it possible to adjust the quest’s basic settings, 
evaluation settings, and revision settings. It is recommended to make the basic settings before 
the start of the quest and the other settings after the completion of the quest as they are 
dependent on the development within the quest. For example the number of winners can vary 
depending on the participants of the quest.  

During the design of Gamification applications, special attention should be directed 
towards the individual characters of employees in order to motivate everyone and create 
excitement towards the project. Consequently, not only employees open for innovation but 
also those opposing changes should be integrated in the process [19]. The intrinsic effect of 
Gamification complements existing motivation and incentive systems and thus creates space 
for personal development and self-actualization. 
 

What does gamified Cost Engineering look like in practice? 
Cost Engineering is characterized by the integration of complex and multi-

dimensional divisions. Gamifying this concept poses the challenge of providing an 
appropriate number of versatile and flexible game elements. One possible approach to this 
problem is the modular representation of Cost Engineering methods in an application. Ideally, 
companies from several industries can then choose gaming modules fitting their individual 
concept. The easiest way of checking the acceptance and effect of Gamification is the 
temporary use of experimental games in single projects. If this stage is successful, the 
Gamification of Cost Engineering can then be extended with the use of web-based 
applications. With this tool employees could work on solutions from anywhere, check their 
status, and compare their progress with other teams. 

One of the main elements of games is that they can fascinate players and create a 
strong link. To avoid unwanted routine, Gamification could be applied in rounds of limited 
time to encourage healthy and regular competition. Practically, the possibilities in game 
design are endless. 

Another important aspect is that Gamification does not equal the simple collection of 
bonus points. Today, employees often demand more than receiving simple monetary rewards 
but instead expect the game itself to be challenging and enjoyable. Therefore it is not 
sufficient to wrap work related tasks with a gaming surface. Instead, they have to be designed 
as a challenging fun that does not feel like work [25]. 

 
 
 
 



 

Conclusion and outlook 
 

Gamified cost engineering has the potential to revolutionize companies by building on 
intrinsic and extrinsic motivation stimuli and thereby optimizing business processes across 
teams and divisions.  The disadvantages of cost engineering and industry dependencies could 
be met by the flexible application options of gamification. This means that the application of 
gamification in cost engineering facilitates the adaption towards a dynamic environment and 
thus helps reduce complexity for employees and managers. Furthermore, required cost 
awareness can be raised and the identification with the job can be increased for all 
employees.  

The evolution of Gamification has just reached early stages and many companies will 
realize its potential in the future. Last but not least, other areas like education, households, or 
healthcare could also profit from Gamification. 
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