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    Special Issue on Social Value Design - Contributing to Social Value Innovations


    ■Technologies, techniques and processes for the implementation of Social Value Design


    “Design Thinking” To Create Innovations


    In the era of “from things to events,” the desired design functions are shifting significantly. In addition to traditional designs implemented via colors and shapes, designs are now expected to extract essential value both for society and for individuals and to contribute to the creation of products based on innovative ideas as well as new visions for the future society. The methods and processes of “Design Thinking” are effectively creating such innovations. NEC is actively promoting Social Value Designs for the creation of innovations via practice projects for adding original methods to Design Thinking.


    Collaborative UX Design Methods for Developing Social Solutions


    This paper introduces NEC’s collaborative UX design methods, which allow people with their own knowledge and experience in technologies/operations and in analysis of human behavior and psychology to finely proceed with step-by-step engagement. They can share and empathize User Experiences in order to complement one another’s expertise and skills. Therefore, new value can be created in society and in our customers’ businesses by using human-centered design (HCD) and Design Thinking in the field of social solutions.


    Process Support Method for Improved User Experience


    Usability has recently been increasing in importance for business information systems. In response to this trend, NEC is developing a software engineer support method to enable the efficient development of systems with higher usability. The support method is being developed with the viewpoint that it is important to clarify usability-related customer needs during upstream processes of system development. This method consists of a procedure for deriving usability-related customer needs from the properties of the target system’s users and tasks and connecting them to usability requirements. The verification experiments of this method succeeded in recognizing the validity of the output requirements and the effectiveness of the method. This paper introduces this method for supporting the clarification of customer needs.


    UX Improvement Framework for Large-Scale System Development


    Having realized the value of the UX (User Experience) that our customers can gain through our products and services, we at NEC have been developing new methodologies to enable users to apply their experiences to large-scale, advanced social solution systems while providing on-site support. As a result, we have achieved significantly improved operability and sophisticated quality, enabling us to offer products and services that can satisfy our customers. This paper discusses the UX improvement framework that has been created through this effort.


    Using Agile Software Development Methods to Support Human-Centered Design


    In recent SI/software development, the concept of user experience (UX) that enhances experience values from the user’s viewpoint has been increasing in importance. An effective means of improving “User Experience” is by applying human-centered design (HCD) as specified in the international standard ISO9241-210. In repeating HCD processes, interest is increasing in the use of Agile Software Development, which flexibly enables the required additions and priority changes to be added at the development stage. This paper describes how Agile Software Development methods may be used when carrying out HCD. The case of a smart device application development project is considered as an example.


    ■Social experience


    A Co-creative Project “Vision 2030” for Tigre, Argentina


    The C&C Innovation Initiative of NEC Central Research Laboratories interconnects our technologies with customer values, and then promotes the development of innovative technologies and the creation of business opportunities. In collaboration with the City of Tigre, Argentina, the C&C Innovation Initiative has created a vision for the city that outlines the social values to be provided for its citizens by the year 2030.


    Activity Promotion System for Saving Energy Aimed at Improving Society and the Environment


    This paper introduces the development of the “Activity Promotion System for Saving Energy” aimed at improving society and the environment, as well as demonstrative experiments undertaken at Kansai Science City in Japan and Skellefteå in Sweden, as case studies in Social Value Design activities. By incorporating the psychological factors found through psychological studies into the Activity Visualization Methods, the presence of an Activity Promotion Effect was confirmed in the experiments undertaken at both cities. Moreover, we also confirmed that there are common psychological factors considered important in both Japan and Sweden, and that among those there were differences in the degree of importance attributed to certain factors due to differences in culture and institutions.


    Qualitative Research that Confirms the Need to Create Communities in the Aging Society


    We are now in the era of a rapidly progressing low birth rate and an aging society. The increasing seriousness of this trend is creating an unavoidable problem for future generations. The image of elderly people that we used to have was of people that needed assistance from surrounding people. However, this concept is changing. In the future, the number of so-called “fit and healthy elderly people” will tend to increase. In such a super-aging society, it is expected to create supportive Information and Communication Technology (ICT) solutions which are relevant to this issue. In order to achieve it, it is essential to define certain issues that derive from the developing needs of elderly with the diversified and complex situation . Below, we define our approach to this task and introduce the impact and effectiveness acquired from repetitive Qualitative Surveys and Field Trials.


    Design and Development of the Smart Mobile Cloud (SMC) - a Cloud Computing Service Platform based on Design Thinking Methodology


    The Smart Mobile Cloud (SMC) is a cloud computing service platform. It allows service providers (companies that provide their services via a cloud computing service platform) to launch high quality and equal services more quickly, as well as with less cost. By employing the processes and methods of Design Thinking and human-centered design (HCD) in designing and developing the SMC, it has become possible to provide a service platform that enriches our everyday lives.


    Developing Convenience Store ATMs as Social Infrastructure


    The multi-function compact ATM (Automated Teller Machine) co-developed by the NEC Group in cooperation with Seven Bank, Ltd. is designed to function as an integral part of a new-style infrastructure that facilitates a variety of contemporary lifestyles. It provides people with access to ATMs in their neighborhood 24 hours a day, while offering a friendlier User Experience and enhanced ease of use for more people. This paper discusses our comprehensive commitment to social value design that ranges from the evolution of user interfaces (improved display content and interface, compliance with Color Universal Design, and improved receipt printouts, etc.) for convenience store ATMs and the provision of services without delay to the improvement of functions that support social values such as ecology and globalization.


    User Interface (UI) Standardization Activities for Sure and Efficient Communications Networks Administration


    The operation systems supporting communications networks as social infrastructures are required to maintain service quality and improve job efficiency, and the interface between the system and the administrator, called the user interface (UI), is an important factor for implementing these needs. The NEC Group has recently held an exercise to promote UI standardization with the aim of providing consistency between products. This paper describes the process, techniques and results of this activity.


    HI Design Guidelines for Secure and Efficient Air Traffic Control Operations


    An air traffic control system is an essential component of today’s social infrastructure, providing aeronautical information to the air traffic controllers who support secure and efficient aircraft flight management. For secure and efficient air traffic control system operations, usability is one very important factor. NEC has developed HI (Human Interface) design guidelines to be employed for requirements definition in developing air traffic control systems, along with screen design, in order to unify their human interface. This has also resulted in other related system design developments that support secure and efficient air traffic control operations. This paper introduces our challenges in developing these guidelines.


    Development and Practical Applications of Color Combinations Evaluation Method for Human Error Reduction


    In recent years, providing countermeasures to human error has become increasingly important among business operation systems. This trend is especially significant in the fields of aerospace and medical treatment, in which social solutions with high security and reliability are essential. We have developed a Color Combinations Evaluation Method to reduce human error and have applied it to an air traffic control system. This method quantifies three requirements for color combinations that are effective in reducing human error: “Harmony,” “Visual attention of important information” and “Fatigue of eyes.” It also quantifies “user’s perceptual load” that users might receive from color combinations. Developers can determine the optimal color combinations based on calculated value. This paper introduces the Color Combinations Evaluation Method and its practical applications.


    ■User experience


    Human-Centered Design Activities in the Development of Smart Device Applications


    In order that business styles may be changed and business productivity may be improved through the utilization of smart devices in business operations, the concept of user experience (UX) is important. Smart devices have to offer the value of the experience that makes a user in the field feel that he/she wants to use them even though they may change his/her familiar business style. After having taken notice of facility and equipment inspection as a promising area for the utilization of smart devices, we have developed applications through the practice of human-centered design (HCD) to ensure the effectiveness of smart devices. This paper discusses HCD in the development of smart device applications for facility and equipment inspection.


    Development of DCMSTORE-POS, a POS System for Mass Retailers Based on Human-Centered Design


    DCMSTORE-POS is a POS system for mass retailers such as food supermarkets. Previous POS systems have faced challenges with issues reported by customers such as “old-fashioned display” and “bad reputation on usability with field workers.” To solve these problems, the authors attempted to identify issues, analyze workflow, evaluate the results and exchange opinions by organizing a project that includes usability specialists as well as planners, sales engineers and developers who observe the field of use of POS systems. As a result, the authors succeeded in developing a new system that can satisfy both users and managers through a display with easily viewable colors, legible characters and improved operating efficiency thanks to a reduced number of control steps.


    Applying Human-Centered Design (HCD) Solutions in Industrial Machinery Products Manufacturing


    The development of multi-featured, high value-added industrial machinery products is essential in the current severe market environment. Under this circumstance, NEC is offering development support consultation services based on our human-centered design (HCD) expertise. Development supports of Customer Orientation and of Design Thinking that are based on HCD allow us to help our customers to improve the usability of their products as well as to increase customer satisfaction, reduce costs, and enhance corporate value. These goals are achieved by contributing to competitive superiority in the market and by enabling customers to create products that are user and society-friendly.


    Development of Easy-To-Use Self-Service Terminal UI for Filling Stations


    In recent years there has been major growth in the number of Self-Service Terminals installed at filling stations. The “easy to understand, easy to use” aspect of these widespread terminals is important not only for the user but also from the vantage point of the filling station proprietor due to its key role in increasing sales and streamlining business efficiency. For this reason, we have developed a new UI (User Interface) that gives top priority to userfriendliness while addressing the needs of business proprietors and station attendants, drawing upon the expertise of HCD (Human-Centered Design) specialists including workflow analysis, verification and evaluation.


    Development of Multifunctional Business Phone by Applying Social Value Design


    To meet expected social demand, NEC and NEC Infrontia are in the midst of product development for a business-use multifunctional telephone employing the concept of Social Value Design. This “Social Value Design” is the concept that draws upon Human-Centered Design and Design Thinking to create new innovations while balancing the perspectives of people (User Experience) and society (Social Experience). This paper introduces a specific case in which Social Value Design was achieved during the development of an actual multifunctional business phone.


    NEC Group Commitment to Web Accessibility


    The NEC corporate website is our official site that transmits our corporate and product information for Japan. Since it was launched in the late 1990s, we have endeavored to address accessibility based on the web strategies that we have developed in line with the new technologies. This paper introduces our commitment to ensuring and improving accessibility to the NEC official website, including the preparation of guidelines, accessibility training, and improvements to the website administration structure.


    ■NEC Group’s Approach to Social Value Design


    Social Value Design Promotion Activities in NEC


    Activities to promote Social Value Design in an enterprise consist of (1) the planning and development of products and services, (2) analysis of the effects of human-centered design (HCD) in activities and case implementation, (3) standardization of user interface (UI) and appearance and development of standard processes, (4) human resource cultivation and education and (5) organizational arrangement. In this paper, the authors report on the activities related to the effect analysis and case implementation that are effective to make NEC employees recognize the necessity of HCD. In this paper, the in-house effects of HCD activities include contributing to sales and improving development efficiency and quality and the effect for the benefit of customers is improved job efficiency. In addition, this paper also clarifies the effects of the NEC Group’s in-house HCD enforcement project. The results of the analysis were posted on our intranet site and utilized it in education to enhance understanding of HCD and the will to undertake related endeavors throughout the entire Group.
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      and Member of the Board
    

  


  
    On behalf of everyone at NEC, I would like to express our deep gratitude for your continued reliance and trust in our products and services.


    Recent advances in ICT technology have come at a dizzying pace. The widespread adoption of tablets and other smart devices, the shift to cloud services and other changes in the ICT landscape are transforming how we live at home, perform in the workplace, and enjoy and use public space. The penetration of many of these services is already on a par with the ubiquitous bank ATM and is so profound that any loss or interruption of service can have an adverse effect on life throughout society. Moreover, the advent of these ICT technologies can be seen contributing to digital divide phenomenon, widening the gap between those who can fully exploit the advantages of these services and those cannot. Also the increasing importance of the social infrastructure that supports these services is underscored by the examples of major social problems that have been caused by system failures triggered by operational errors.


    “To be a leading global company leveraging the power of innovation to realize an information society friendly to humans and the earth” - this is the NEC Group Vision 2017.To reach our destination of an “information society friendly to humans and the earth,” we are focusing our efforts on the “Solutions for Society” that provide innovative social infrastructure via ICT, and we are contributing to the solution of a variety of social problems.


    In response to the exploding demand for energy, food and other resources due to the increase in the global population and urbanization, we aim to be a “Social Value Innovator” that provides the values of “Safety,” “Security,” “Efficiency” and “Equality” for all people and an abundant society.


    In order to innovate social value, it is necessary to draw up an image of how society should be from multiple perspectives, for example, a vision of the ideal urban environment from the perspectives of corporations, the nation and the municipalities. In response to this need, it is indispensable to adopt a way of thinking that seeks to enhance the value of systems and services not only from a human perspective but also from a social perspective. This concept is embodied in NEC’s “Social Value Design.” Incorporating this approach in the planning and development of all of NEC’s new products and services, we meet the challenge of creating innovative value.


    In this special issue entitled “Social Value Design - Contributing to Social Value Innovations,” we would like to introduce the reader to how NEC Group’s Solutions for Society view social value and how we approach the development process that realizes it. In addition, we will introduce the process and method of the Human-Centered Design and the Design Thinking behind the realization of our Social Value Design, together with a glimpse of the fundamental activities that support Group-wide internal promotion and product development activities.


    Under the banner of our brand statement “Empowered by Innovation,” NEC Group is committed to creating new social value and to contributing to the realization of an “information society friendly to humans and the earth” in which everyone can enjoy excellent services.


    I hope that you will enjoy this special issue, and look forward to your continued warm support and encouragement for our endeavors.

  


  
    
      General Explanation of Special Issue
    


    
      　
    

  


  NEC Group’s Approach to Social Value Design


  
    NEC’s Group Vision 2017 sets forth the aim of our company: “To be a leading global company leveraging the power of innovation to realize an information society friendly to humans and the earth,” and guided by this vision, we are becoming a social value innovator in the business domain of “Solutions for Society.” NEC’s Social Value Design is studied from the two perspectives of the “User Experience” and the “Social Experience,” and is the concept of the providing society and our business customers with new value created through innovation. At NEC, we are tackling the application of human-centered design (HCD) and Design Thinking on a Group-wide basis with the aim of promoting adoption of Social Value Design in our products and services.


    
      
        NISHIKAWAMasahiro
      


      
        Senior Manager, Design Strategy

        MONODUKURI Innovation Division
      

    

  


  
    1.Introduction


    In the not-so-distant future, the global population is forecast to reach the 9 billion mark. This explosive population growth not only has been accompanied by a growing global food problem, but also has put us face to face with challenges in a variety of areas from finite energy resources, global warming and the toll from natural disasters to the growing gap between the “have” and “have not” regions of the world and the increasing burden on our aging infrastructure. The building of a better society for the future demands solutions to the diverse issues facing us on a global scale and the creation of an environment where people everywhere not only can live, but live well.


    NEC Group’s vision to be achieved by 2017 states “To be a leading global company leveraging the power of innovation to realize an information society friendly to humans and the earth.”


    In order to make this vision a reality, NEC is exploiting ICT in a groupwide commitment to the business of solutions for society - solutions that provide advanced social infrastructure to the world, and through this business, NEC is aiming at contributing to solutions to the various challenges facing society (see Fig. 1).


    
      [image: e130302_01.jpg]

      
        Fig. 1 Social infrastructure advances through ICT.
      

    

  


  
    2.Our Destination: To Become a Company That Innovates Social Value


    Included among the many solutions for society provided by NEC are management systems for critical facilities, a nationwide disaster prevention system, and various systems to protect human life from natural disasters, cyber crime and other dangers of modern life, as well as smart energy applications, new information infrastructure, and services that provide access to quality medical care and education with equality. At NEC, we have asked ourselves what value is demanded of us by our customers and by society at large. We have answered by exploiting our core ICT assets and setting a course for our entire Group towards becoming social value innovator that provides the values of safety, security, efficiency and equality to society and the world (see Fig. 2).


    
      [image: e130302_02.jpg]

      
        Fig. 2 NEC’s Solutions for Society.
      

    


    Throughout the NEC Group, we are promoting the pursuit of Social Value Design as our approach to realizing the creation of value for society.


    We define our concept of Social Value Design as the application of human-centered design (HCD) and Design Thinking toward the creation of new value that benefits society, the business of our customers, and other stakeholders.


    This special issue will introduce the reader to how NEC Group tackles the challenge of Social Value Design and how we incorporate and promote this approach throughout our group.


    2.1 Social Value Design in NEC Group


    Social Value Design sketches a vision of the future from the perspective of the individual and society, and then completes the picture by designing and providing the businesses of our customers with relevant new value (see Fig. 3).


    
      [image: e130302_03.jpg]

      
        Fig. 3 Social Value Design.
      

    


    As our Information Society advances and systems become increasingly complex, the demand for ease of operational use also rises. Also as a result of the widespread penetration of smart devices, there are increasing expectations for a more comfortable experience that stirs the user desire to fully exploit the diverse devices entering the workplace and public space. In order to respond to such needs, it is vital to view systems and services from a human perspective and adopt a User Experience approach that enhances the value for people.


    In addition, the creation of a vision for a city and the solution of various social issues using ICT necessitate the drafting of the image of the society that we would like to create, not only from the perspective of the individual person but also from standpoint of organized entities such as nations, corporations and even neighborhood associations. Answering these needs requires what we at NEC call the “Social Experience” approach to studying the issues - a way of thinking that seeks answers that will enhance the value of systems and services from the perspective of society at large.


    However, the individual’s desire for ease and comfort is often in conflict with the organization’s pursuit of efficiency. The comfort of the individual is at odds with global environmental issues. These are few examples of why it is difficult to grasp and resolve issues from the perspective of both the individual and society.


    In order for the life desired by an individual to mesh with the concept of a richer society overall, it is necessary to sketch a vision for the future that can be shared by both the individual and society. Consideration of the solution methodology based on a balanced perspective that draws on the standpoints of both the individual and society will lead to the creation of innovation.


    We at NEC aim at innovation inspired by the two design perspectives: User Experience, which raises value from a human perspective, thereby enabling the comfortable utilization of complex systems and services; and Social Experience, which elevates value from a social perspective, enabling the smooth operation of a sustainable society.


    (1) User Experience - Increasing Value from the Perspective of the Individual -


    
      In enhancement of the User Experience, design focuses on the users and proprietors of systems and services, and seeks to make the operation of systems and devices easy, efficient and comfortable, while providing equality of access irrespective of the user’s nationality, abilities or other attributes.


      
        	Producing designs which make complex systems and services easy to use and understand.


        	Designing so that as many people as possible can use the product in various environments and conditions.(Universal design)


        	Designing inspiration and appeal.

      

    


    (2) Social Experience - Increasing Value from the Perspective of Society -


    
      In the case of design from the standpoint of the Social Experience, the focus shifts to organizational entities such as society and groups. The design approach paints a picture of how society should ideally be, and seeks ideal solutions for the plurality of people who comprise society - for example, solutions that prevent human errors which trigger social problems, thereby enabling the smooth running of society.


      
        	Design focused on urban vision or social issues (global environment, energy, food, water, urban infrastructure, disaster countermeasures, etc.).


        	Taking organizations such as companies and national and local governments as stake holders, systems or services are designed together with the customers, the citizens of the region, and the administrative body.


        	Designing with the purpose of making society and an entire organization operate efficiently and smoothly without any problems.

      

    


    (3) Innovation - Creating New Value While Holding Both Perspectives -


    
      Innovation grasps the points in contention between the individual and society perspectives, and that creates new value that strikes a balance between both viewpoints. Innovation takes highly advanced technologies and links them to value for the individual and society, which in turn changes the way we live and work for the better.


      
        	Designing the vision and concept of the society or business.


        	Designing a new life style or work style.


        	Designing services or product ideas not yet in existence.

      

    


    2.2 Realizing Social Value Design through HCD and Design Thinking


    The realization of social value design requires a change in the way that we traditionally approach the development of products and services. Called human-centered design (HCD), this development methodology is described in ISO9241-210, the standard for the ergonomics of human-system interaction issued by the International Organization for Standardization. HCD is the philosophy of making things according to the user instead of first producing something and then thinking about the user. It is characterized by first obtaining a highly detailed definition of the envisaged user and then proceeding with development with a shared understanding of this definition by the development team. The HCD development process is pursued according to the following four steps:


    (1) Understand and specify the context of use


    
      Identify the targeted users and obtain a thorough grasp of the context and conditions of the usage of the existing product/service/system. Determine the issues confronting the user and specific needs through various methods such as on-site observation, questionnaire research, assessment of the current system, etc.

    


    (2) Clarify the goal


    
      Clarify what the user wants, and the formulate the specifications and design objectives that will satisfy the user based on various parameters including the corporate strategy, technology currently possessed by the user and human resources. In this phase, it is important to list and assess the desired specifications according to the degree of value provided to the user, and not according to functional or technological matters.

    


    (3) Produce design solution


    
      Visualize the user’s requirements and then transform them into a design solution. Produce a simple prototype to verify whether the formulated design objectives are correct. Depending on the solution, the production of a paper prototype (mockup made of paper) to provide an idea of scale or perhaps a wireframe model that shows the general elements of the design or layout on a screen may be sufficient.

    


    (4) Evaluate the design against requirements


    
      Obtain an assessment of the solution from the user’s perspective by using the prototype (the “visualization” of the design solution) described in the above Step 3, and reflect the feedback to refine the design process. User tests consisting of an evaluation by the target user or a heuristic evaluation consisting of an assessment by an expert with user behavior principles as a rule of thumb may be used. Repeated cycles of design and evaluation will refine the product/service.

    


    NEC has also focused attention on the methodology of Design Thinking. This is an approach used in business for the purpose of creating something new such as market creation, business models and new services. While the approach conceived by IDEO, a US design consultancy and a leading proponent of Design Thinking, places importance on concept generation and visualization in a five-step methodology of understanding, observation, visualization, evaluation and refinement/implementation that employ tools such as “fieldwork”, “prototyping”, “user testing”, and “brainstorming”, the Design Thinking process is essentially the same as that for HCD.


    NEC’s Social Value Design creates new value for society and the business of our customers by using an array of original developed tools in addition to the HCD and Design Thinking approaches. Those tools include new methodologies that combine technology and business knowledge with behavioral and psychological analysis, assessment of the process support environment inclusive of HCD, and evaluation systems.

  


  
    3.About Group-wide Internal Promotion of Social Value Design


    3.1 Approach by Business Units in NEC Group


    The practice of HCD in the NEC Group can be traced back to the 1980s and our research and development of human interfaces. In the 1990s, NEC began tackling HCD with its development of user terminals that incorporate aspects of universal design, for example, ATM machines that supported the needs of people with visual impairment and electronic voting machines for local governments. In 2000s, the scope of our application of HCD expanded as we began exploring and incorporating the User Experience and other tools in our approach. With the establishment of the Design Strategy Group by the headquarters in July 2011, NEC launched full-scale promotion of HCD throughout the Group.


    In order to realize our Group Vision of an “information society friendly to humans and the earth,” it is necessary to promote adoption of our HCD philosophy not only by product and service development departments, but also in all our operations from business and planning to sales promotion, R&D and operational support. In addition, it is necessary to consider perspective of the User Experience in all points of contact with customers and stakeholders including marketing activities, communication activities including websites, manufacturing, logistics and maintenance services.


    We believe that the pursuit of all activities from the perspective of Social Value Design by every employee in every department throughout the NEC Group will lead to innovation and social value that is uniquely NEC’s.


    3.2 Approach by Product/Service Development Departments


    In order to create and supply the customer with value unique to NEC, the development of products and services is one of the Group’s most important activities. For this purpose, the HCD approach is applied in the NEC Group’s development of products and services in the domain of the Solutions for Society. With the aim of building an organization that will sustain the practice of this approach and enhance the value provided to our customers, we are promoting the adoption of this philosophy throughout the Group.


    The promotion of HCD within the NEC Group can be broadly divided into two categories: Basic Promotion Activities that provide each business department and unit with a common structure and shared functionality to support the practice of this design approach across the organization, and Practical Application Promotion Activities that promote the independent application of the approach within each department.


    (1) Basic Promotion Activities


    
      Basic Promotion Activities span a wide variety of activities from Social Value Design R&D, HCD and Design Thinking training, and approach standardization (guidelines, standard design templates and other rules and standardized processes) to the sharing of best practices and case studies.

    


    (2) Practical Application Promotion Activities


    
      In these activities, the focus is on promoting the application of HCD in the development of products and services in each business department. In the pursuit of promotion, it is important that maintain the multiple perspectives of how activities are executed throughout individual departments, their coordination across departmental lines and their optimization. For this purpose, NEC has appointed a manager in charge of HCD in each department, and is tackling the establishment of an organizational structure to facilitate the sharing of information on a group-wide level.


      The organizational framework is shown in Fig. 4. The formulation of policy and its promotion is undertaken by the Design Strategy Group, MONODUKURI Innovation Division and the Technological Strategy Planning Division, System Integration & Services Technology Management Division at NEC’s headquarters. The Central Laboratories is in charge of User Experience Design R&D and provides the Group with technology consulting. NEC Design & Promotion Department (Products Design Business Division) and teams of experts from NEC Soft, Ltd. provide interdepartmental coordination for the practical application of HCD.
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          Fig. 4 NEC Group’s organizational structure for the promotion of Social Value Design.
        

      

    

  


  
    4.Social Value Design and Future Prospects


    The HCD and Design Thinking methodologies and processes that make Social Value Design possible can be applied to a wide range of products and services; however, in the future, the provision of solutions for an increasingly advanced and complex society from the perspective of social value will require acquisition of practical experience in new domains of business and careful verification of their effectiveness.


    (1) Reinforcement of application in new business domains


    
      NEC will apply HCD and Design Thinking processes in the domain of new business and the creation of new business models. Through the development of a process framework that spans from observations in the field and acquisition of an understanding of users to the creation of innovation, and through the lateral deployment of the selected skills and tools, NEC will reinforce its promotion of Social Value Design practices new business areas.

    


    (2) Global-scale promotion


    
      In addition to conventional activities such as overseas fieldwork and global user persona (hypothetical user models), NEC will acquire a solid grasp of the advancing needs of the social infrastructure in each country/region and promote the preparation of shared tools and processes to enable development with the specific country/region in mind.

    

  


  
    5. Structure of This Special Issue


    In this special issue, we would like to introduce the reader to NEC Group’s approach to Social Value Design from the perspective of the previously mentioned “Basic Promotion Activities” and “Practical Application Promotion Activities”.


    In our explanation of Basic Promotion Activities, we will focus on our research to advance our Social Value Design approach and activities to develop original NEC methodologies.


    Our look at Practical Application Promotion Activities will cover various case studies based on the 2 key perspectives of NEC Group’s approach to Social Value Design: the Social Experience and the User Experience. Explanations of each case study will be made from the perspective of the pursuit of development and innovation that aims at creating safety, security, efficiency and equality - the value provided by NEC.


    In conclusion, the special issue will examine the methodologies for analysis of the results of projects that employ HCD and Design Thinking principles from the perspective of promotion of Social Value Design in NEC Group, and then provide an overall picture of our activities including the building of an organizational structure in accordance with the previously mentioned analyses, the fostering of human resources and other policy and action to promote the thorough deployment of our approach.

  


  
    Related URL
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    probDesign Thinking is widely regarded as critical for companies committed to building a more creative and innovative company culture. Two components are key to this new approach - Design Thinking and Social-Centered Design (SCD), which are both built on and derived from human-centered design (HCD). In HCD-based Design Thinking, the focus is on a more collaborative and iterative style that combines creative design approaches to generate empathic, human-centered innovation processes. One aspect that is of particular importance to this approach is reframing from the perspective of user experience (UX). Moving from the individual user’s perspective to that of the social environment as a whole, SCD retains the HCD while applying it to the broader social environment in which the user lives and functions. In this context, social environment business models and social experience (SX) play an integral role.


    In this paper, we will look at how SCD fits into the overall concept of Design Thinking and how these concepts can be integrated into corporate culture and innovation processes to create a more dynamic, forward-thinking, and socially aware company optimally positioned to meet the needs of its customers.
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    1.Introduction


    In recent years, a growing number of companies have incorporated the methodology of human-centered design (HCD) into their design matrix in order to develop easy-to-use products and systems. Surprisingly, however, conventional HCD has not always lived up to its promise, often failing to lead to innovation in many cases. This has motivated more and more companies to introduce the concept of Design Thinking based on HCD. By challenging the precepts underlying HCD, Design Thinking offers a practical, yet radical, approach that has proven successful in generating innovation in the development of products and services.


    To help companies understand and benefit from this new approach to innovation, the Japanese Ministry of Economy, Trade and Industry established a committee tasked with promoting the use of Design Thinking and studying how best this approach could be integrated and employed by companies.


    Design Thinking and traditional HCD have many aspects in common, as well as many differences. One of the key points differentiating the two, and one which we will focus on here, is the creative design approach. Central to Design Thinking’s creative design approach is “reframing,” which by helping the design team to shift perspective and examine problems from a new angle, jumpstarts the creative process and stimulates more innovate solutions.


    While the end-user must always remain the final arbiter of a product’s success, social and environmental issues have come to play an ever-greater role in determining the appropriateness and true value of product. Many customers today are increasingly concerned with such issues as environmental impact, social utility, and inherent value, taking all of these elements into consideration when choosing a product. Social-Centered Design (SCD) is a variation of HCD that takes the customer’s overall social environment into consideration, using social environment business models and social experience (SX) to support and facilitate the design process.


    In this paper, we will look at the overall concept and approaches of Design Thinking and HCD, and then more details of SCD and HCD.

  


  
    2.Design Thinking and HCD


    2.1 Design Thinking


    Put simply, Design Thinking is an approach to problem-solving that applies the creative principles used by designer to a variety of fields in order to help individuals and businesses take innovation to a higher level. A typical case example of Design Thinking is Bank of America’s Keep the Change program. In this case, by studying and observing their customers, Bank of America was able to discover their intrinsic values and create a new service based on those values. When the service was introduced, it immediately attracted attention, resulting in a significant increase in new customers. The concept itself is simple, but extraordinarily powerful. Whenever a customer purchases a product using their Bank of America debit card, the charge is rounded up to the nearest dollar, and the difference automatically deposited in the customer’s savings account.


    As is evident in this case, the concept of HCD - in which a product or service is designed based on user values - remains at the heart of Design Thinking. Important also is to take a creative approach rather than a strictly nuts-and-bolts problem-solving approach. IDEO, the company that originally formulated and promoted Design Thinking, has set forth a methodology comprised of five steps: “Understanding” “Observe,” “Visualize,” “Evaluation and Revision,” and “Implement,” using tools for fieldwork, prototyping, user testing, and brainstorming.


    In this paper, we define Design Thinking as the utilization of HCD-based creative design approaches in a wide range of fields, not just design. This means applying the principles and techniques that form the core of Design Thinking to fields as diverse as corporate strategy, service planning, product planning/development, market creation, business process improvement, and research planning.


    In practice, Design Thinking creates a culture of innovation that not only helps in the development of new products and services for customers, but also new strategies and concepts for organizations. While the principles of Design Thinking and HCD have much in common, one key point that distinguishes the two is that Design Thinking focuses on a creative design approach.


    2.2 Utilizing Design Thinking


    The creative design approach requires a different set of assumptions than conventional approaches, or rather it requires jettisoning those assumptions altogether. The key to this is what is called “reframing.” Normally, as we go about our lives, we automatically frame our experiences in a certain way so as to make sense of them. This “framing” is second nature to us, so habituated to it are we that we are scarcely aware of how we view the world. “Reframing” is a way of shaking loose our ordinary perspective and consciously looking at the world from a new point of view.


    For example, in conventional framing, you would regard your alarm clock as a tool to wake you up at certain time in the morning; on the other hand, in reframing, you could see as something that helps you wake up in a comfortable and pleasant way. That is, rather than thinking of the alarm clock as a tool to help you get up on time, you can think of it as a device that makes waking more pleasurable.


    As shown in the Table, reframing is composed of two forms - content (or meaning) reframing and context reframing. In content reframing, when you force a change in the semantic perspective, you change the meaning of the specific situation you are contemplating. For instance, while conventional framing might make you feel annoyed because the train is late, content reframing could lead you to feel lucky not to have had an accident, even though the train is late. Thus the same situation can be viewed positively or negatively, depending on how you choose to fame it. Context reframing, on the other hand, is, when you force a change in the contextual perspective, changing the situation itself without changing the meaning. For example, while normally you might worry because your alarm clock is always losing time, context reframing might suggest that you should just use this alarm clock on the weekends precisely because it always runs slow.


    
    
      Table Examples of reframing approaches.
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    Even when reframing is understood intellectually, it is often difficult to put it into practice and force a shift in perspective. One effective way to take advantage of reframing, however, is to shift to the perspective of user experience (UX). We will discuss this method in detail below.


    2.3 Reframing Approaches


    In reframing from a UX perspective, you would perform reframing by taking advantage of a UX with a different frame from your own. For example, if you were going to plan and design a kindergarten, you would develop your plans by shifting your perspective to that of a child.


    Below, we discuss methods for applying reframing approaches that take into consideration the three main facets of the UX - the time axis, the environment axis, and the human axis.


    1) Contextual alteration on the time axis


    
      Reframing is possible from the perspective of changes in the user’s situation and experience on the time axis. For example, conception by utilizing the experience map, which is a visualization of UX on the time axis, is a way of understanding contextual alteration on the time axis (Fig. 1).


      
        [image: e130303_02.jpg]

        
          Fig. 1 Experience map example.
        

      

    


    2) Axis of diverse environments


    
      Here, reframing is performed from a perspective in a different context. For example, the conception of Achille Castiglioni, a representative designer from Italy, in which he used a bicycle saddle for a chair, is an example of reframing from the perspective of the axis of diverse environments. Changing the point of view between macro and micro perspectives can also lead to reframing.

    


    3) Axis of various users


    
      Reframing is also possible by shifting to the viewpoints of various users and cultures. For instance, the Lead User method can be seen as reframing approach that uses such a user viewpoint. Conception while empathizing with users using the Persona method is also reframing from the viewpoint of various users.

    

  


  
    3.SCD and HCD


    In conventional HCD, design is human-centered and focuses on users. In the Vision-Proposal Design method and the Business Model Generation method, both users and businesses are taken into consideration. In the past few years, society and environment have come to exert a greater effect on customers and businesses, not only shaping their values, but imposing various restrictions or demands upon them. Customers also now place greater value on the roles played by society and environment, which can have a more determinant effect on buying decisions and so on. To deal with these changes, HCD approaches have been modified to take account of the social environment.


    3.1 Positioning of SCD


    Over time, the research themes focused on by the Japan Ergonomics Society’s Ergo-Design Section have transitioned from GUI design methodology, which studied how best to control hardware via software-mediated interaction, to universal design methodology, which investigates how to solve problems from the viewpoint of usage by diverse people, and Vision-Proposal Design methodology, which looks for solutions to current problems and proposals for the future. Derived from universal design methodology and Vision-Proposal Design methodology, SCD is now achieving prominence as a powerful solution-based approach capable of dealing with today’s most urgent issues.


    As shown in Fig. 2, the framework of the Vision-Proposal Design methodology for future proposals is composed of a user viewpoint in the upper section, a business viewpoint in the lower part, and a structural scenario method in the middle part, which is the core of this design methodology. There is no specific positioning for society and the environment in this methodology; rather, it is included in the user viewpoint or positioned in the business viewpoint.
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        Fig. 2 Vision-Proposal Design methodology.
      

    


    3.2 What is SCD?


    Here, SCD is defined as a design approach in which a social environment perspective is added to a user perspective and business perspective (Fig. 3). The user viewpoint is positioned as human-centered design (satisfies user needs), while the business viewpoint is positioned as business-centered design (satisfies business needs). The new social environment perspective is a social environment-centered design that satisfies the needs of society and the environment.
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        Fig. 3 Social-centered design.
      

    


    Here, social environment means a point of view that takes into account both society and the environment. “Society” includes sustainable society, social value, socioeconomic and social environments. “Environment” includes cultural environment, regional environment, and global environment.


    3.3 SCD Approach (Social Environment Business Model)


    When society and environment included in the conception process, the social environment perspective is added to a business model conscious of customer value. One method that embodies this design approach is the Business Model Canvas. The Business Model Canvas enables easy-to-understand utilization of a business model, with separate templates each from a different standpoint - user, business, and profit/cost. As shown in Fig. 4, the addition of a social environment block above these templates makes the model more closely reflect a social design approach. The values of customers and businesses relevant to society and the environment, as well as social and environmental trends, can be described in the social environment block. This business model can be called a social environment business model.


    
      [image: e130303_05.jpg]

      
        Fig. 4 Business model with social environment perspective added.
      

    


    3.4 Social Experience Approach


    When taking an SCD approach to Design Thinking, a social experience perspective is required. As shown in Fig. 5, the HCD approach requires two propositions; one from a user viewpoint (proposition of UX) and another from a business viewpoint (proposition of a business model). The SCD approach adds on another two propositions also from a user viewpoint and a business viewpoint; the former is “proposition of SX” and the latter is “proposition of social environmental business (Business + SE) model.” In other words, SX not only includes UX, but also incorporates the experiences of concerned people and stakeholders and the overall social environment that individuals and groups operate in.
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        Fig. 5 HCD and SCD in the future.added.
      

    

  


  
    4.Conclusion


    In conclusion, in today’s complex, deeply interwoven world, where each individual is tightly integrated in a seamless social and environmental web that shapes his or her values and is in turn shaped by the actions of many individuals, Design Thinking must go beyond conventional HCD approaches. Design Thinking and SCD based on HCD can propel innovation in a fast-changing world. Techniques such as reframing from the viewpoint of UX, social environment business models, and SX are also essential to achieve Design Thinking and SCD, which are powerful and effective tools for implementing solution-based concepts to solve problems and develop new products.
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    In the era of “from things to events,” the desired design functions are shifting significantly. In addition to traditional designs implemented via colors and shapes, designs are now expected to extract essential value both for society and for individuals and to contribute to the creation of products based on innovative ideas as well as new visions for the future society. The methods and processes of “Design Thinking” are effectively creating such innovations. NEC is actively promoting Social Value Designs for the creation of innovations via practice projects for adding original methods to Design Thinking.
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    1. The Changing Role of Design


    NEC’s Social Value Design consists of powerful concepts leading to innovations and the specific methods for implementing them. In order to overcome difficult situations and create better solutions for the advanced and complicated society, “Innovations” based on broad viewpoints are essential. It is no exaggeration to say that the success of solutions for society depends on the possession of “Innovative Capabilities.” Furthermore, in order to provide safe, secure solutions for society at a stable rate, individual “Feelings” or “Inspirations” generated among limited number of people are not enough; wisdom and mechanisms capable of creating innovations are now essential.


    At NEC, we are currently developing powerful design concepts leading to innovations as well as specific methods that support their implementation. These are based on the wisdom, expertise and technologies that have been cultivated over more than a century in developing our innovative solutions. Consequently, we are now proposing “Social Value Design” based on design methods that shift the emphasis from the design of ”what is visible” to “what is intangible” (“Value,” “Concept,” “Vision”, etc.).


    Following the advancement of information and communications technology (ICT), its importance in social infrastructures, such as providing public services without delays, has increased. In addition, the dissemination of smart devices is changing lifestyles both in workplaces as well as in the homes of people. In renovating society and lifestyles, it has become indispensable in providing “Essential Values” for both society and individuals by applying safe mechanisms that can avoid human errors and improve the comforts and the quality of our lives.


    Following the advancement of information and communications technology (ICT), its importance in social infrastructures, such as providing public services without delays, has increased. In addition, the dissemination of smart devices is changing lifestyles both in workplaces as well as in the homes of people. In renovating society and lifestyles, it has become indispensable in providing “Essential Values” for both society and individuals by applying safe mechanisms that can avoid human errors and improve the comforts and the quality of our lives.

  


  
    2. Social Value Design and Design Thinking


    2.1 Social Value Design


    The “essential values” for society and those for individuals are not always in accord. This is because there are cases in which the consistency of human and social perspectives sometimes differs. For example, in conflicts generated by the pursuit of comfort by individuals and in the pursuit of efficiency by organizations as well as those caused by the desired comfort of individuals and global environmental issues.


    Social Value Design is an NEC-original concept for creating innovations by arranging solutions based on balancing human and social perspectives. A solution is not an idea that puts priority on either party or a compromise plan. It is the proposal of a new idea that can resolve contradictions and meet the needs of both human and social perspectives.


    The process and methods for innovation such as the “Human-Centered Design (HCD)” and the “Design Thinking” are currently attracting attention. “Design Thinking” consists of “creating something new.” In other words, it is the application of the ideas and methods of designers for driving innovations both in business and in society.


    2.2 Design Thinking


    In the current environment of fierce competition created by globalization and by the entry of new competing industries, society and enterprises can no longer expect growth in the traditional way or benefit automatically from proven experiences. Stereotyped notions sometimes may inhibit the creation of new strategies, and innovation can be the tool that breaks down such fixed ideas.


    “Design Thinking” is a process and method for creating innovations that is capable of reforming business and society. It is regarded as serving the creation of new enterprises and business models as well as supporting business strategies for building corporations and developing new visions for society.


    An example of a “Design Thinking” application by NEC is the project entitled “A Co-created Project with the Tigre Municipality, Argentina to Project a Social Vision for the Year 2030 (see pages 41-44 in the present issue). This project aims at planning in cooperation with the city government officers for the shape that the city should be in 2030, based on the projected course of development of the city. It also expounds an action program for the city that can fill the gaps lying between the present reality and the proposals for the future.


    In drafting the future vision, the traditional design of colors and shapes or the current methods and processes for product/service improvements are deemed to be useless. The projected vision should not only be excellent in terms of its appeal to the senses, but it should also match the sense of values of individuals as well as of the orientation of society toward the future.


    In such a case, the methods and processes of “Design Thinking” for the creation of Innovations are effective.

  


  
    3. Features of NEC's “Design Thinking”


    In general, the process of “Design Thinking” consists of the five steps of understanding, observation, visualization, evaluation / improvement and implementation. NEC’s “Design Thinking” process is similar, but its main characteristics are; 1) in order to apply “Design Thinking” in the business field, not only humans but also organizations, corporations and the wider society are personified as target users and their essential value is thereby made clear; and 2) the method of organizing engineers and designers into unique teams in order to create innovative ideas co-creatively.


    Below we describe the Smart Mobile Cloud (SMC) as a platform providing cloud services for smart devices as an example of Design Thinking (also see pages 55-59 in the present issue).


    Smart devices are currently undergoing a remarkable dissemination both among individuals and enterprises. Various services are deployed to support them and the severity and complexity of competing services are increasing day by day. In such a competitive environment, the advantages for enterprises are that one stop solutions are provided, and for individuals that are value-added services provided by those enterprises that receive benefits from the one-stop solutions.


    The SMC provides users with safety functions by means of user authentication/approval mechanisms and information leakage prevention through mobile devices. It can also improve the convenience of purchases by offering a means of mobile settlement and store location information, and also it can improve the ability to deliver various notices to smartphones in real time so that users may receive services more frequently. It is the support for the fair value provision regardless of time or location that is an important feature of mobile devices. In addition SMC can also support efficient store operations by providing analyses of the situation of sales at EC (Electronic Commerce) sites.


    In order to create new customer values permanently, NEC emphasizes the following points via its Design Thinking.


    3.1 Value Extraction Provided for Users


    In general, the concept of “User Experience” does not limit “users” to our targeted customers. Instead, it covers all of the stakeholders associated with a project, including the persons actually utilizing it, as well as those running it, and defines the value for each individual. At NEC, we practice the approach to “Social Experience” both for businesses and for the wider society by personifying organizations, corporations and society as well as individuals effectively as the targeted users, and by defining their values.


    With regard to the SMC, we conducted inquiries of the stakeholders on the topic of the targeted services and held brainstorming sessions participated by the sales department, project leading department, development department and designers including HCD professionals. This strategy helped define the insights that make users believe in the need for certain behavior, as well as clarifying the values that are unique to the SMC, “Value Proposition” (Table).


    
    
      Table Examples of the arrangement of values provided for users.
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    3.2 Co-creation of Ideas


    The values defined above are subjected to the “Design Thinking” method in order to generate new ideas. During this process, inconsistencies among requirements, tradeoffs between them and the gap between the requirements and the technologies for their implementation may occur. Resolution of such issues, therefore, tends to enable innovation creation.


    With regard to the above we propose the co-creation of technology and design, or the collaboration of engineers and designers as a team. Field observations and inquiries based on collaborations with designers enables the extraction of values from the viewpoint of actual people living their lives and societal characteristics that have not hitherto been visible to engineers. We forecast that this process will lead to the discovery of more effective solutions.


    With regard to the SMC, we have generated innovative ideas via brainstorming and by the development of mind maps (Fig.). Designers including HCD professionals share ideas with the sales engineers and developers, visualize them, consider the ideas of both parties and examine their future perspectives. The aim is to create new products and enterprises for which novelty and variance become key factors.


    
      [image: e130304_02.jpg]

      
        Fig. Examples of idea generation based on a mind map.
      

    


    In addition, the setting of value improvement for users as our primary goal, we pursue “what can satisfy the users” in order to derive the desired format. This policy is also connected to the establishment of the in-house targets for the development of various products and the solutions and services needed to achieve the goal. The examinations and checks from such a viewpoint also serve for screening customer viewpoints in developing strategies and business operation plans.

  


  
    4. Future Perspectives


    With the aim of building mechanisms for creating innovations, NEC is promoting skills on how to generate ideas and methods for practice of projects and workshops in collaboration with universities and engineer-designers.


    In contributing to the creation of social values, we aim to expand the scope of the application of “Design Thinking” based on the Social Value Design concept. We will contribute thereby to the solution of individual, corporate and social issues that are tending to become increasingly complex.

  


  
    *Mind Map is a registered trademark of the Buzan Organisation.
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    1. Introduction


    Social Value Design creates new value for society and our customers’ business using human-centered design (HCD) and Design Thinking. Social Value Design aims to create innovation from two design perspectives: (1) User Experience that helps enhance value from a human viewpoint to allow complex systems and services to be used easily and (2) Social Experience that helps enhance value from a social viewpoint so that it makes it possible to smoothly manage a sustainable society.


    The social solutions NEC offers include approaches for the management of key facilities, nationwide disaster prevention, protection of people from natural disasters and cybercrime, technologies for smart energy utilization, the achievement of new information infrastructure and egalitarian services such as education and healthcare. Required for the development of social solutions is a new methodology that takes account of what value is for society and customers while putting advanced technology to maximum use. Although HCD is an effective methodology for implementing development from a human viewpoint, a more specific methodology is needed to simultaneously use HCD with design and development processes that take advantage of advanced technology.


    At NEC, we have developed a new methodology to combine expertise in technologies/operations and in analysis of human behavior and psychology in order to incorporate HCD and Design Thinking into the development of social solutions. This paper proposes two collaborative UX design methods that allow people with their own expertise and experience in technologies/operations and in analysis of human behaviors and psychology to finely proceed with step-by-step engagement while sharing and empathizing with User Experience in order to complement one another’s expertise and skills.


    In this paper, the experts with knowledge and experience in HCD for the improvement of customers’ experience value are called “UX designers,” while those who play the role of carrying out system planning and development from the viewpoint of specific businesses and technologies are called “engineers.”

  


  
    2. Problems with Incorporating HCD and Design Thinking into Development


    To better understand users and to create ideas for new systems that can lead to optimal design and development, operations are performed in the sequence of user research, idea development and design/development while employing HCD and Design Thinking methodologies. The purpose of this sequence is to create innovative ideas that can improve users’ experiential values. Engineers should understand details of their target users by specifying their behaviors and environments as well as their psychological and physical characteristics, thereby leading to optimal design and development.


    In the field of social solutions, it is necessary to understand the needs of users by carefully pigeonholing the results of research into cause-and-effect relationships, because users’ behavior and psychology are often dependent on circumstances peculiar to each business, such as the operating mission, time and environment. Doing so can help come up with ideas for systems.


    Engineers have knowledge of the businesses and technologies that constitute the background of users’ behavior, but they lack the knowledge and know-how in HCD that are needed to make arrangements for users’ needs and problems from their viewpoints. UX designers, on the other hand, can make these arrangements from users’ viewpoints, but they lack knowledge of specific business operations. To apply HCD and Design Thinking-based methodologies to the development of social solutions, knowledge and experience are needed in both aspects of technologies/operations and analysis of human behavior and psychology, so that each expert complements the other in order to achieve the co-creation of systems.

  


  
    3. Proposal for Two Collaborative UX Design Methods


    3.1 Features of the Collaborative UX Design Method


    We propose two methods as a means to achieve collaboration between UX designers and engineers (Fig. 1):


    ・ UX Observation Tour


    
      While allowing UX designers and engineers to share research experience in fieldwork, this behavioral observation method is used to identify the behavior of users and their psychological and physical characteristics as well as their backgrounds.

    


    ・ UX Idea Mapping


    
      By visualizing the facts, problems and values that have been identified through the sharing of the UX designers and engineers’ experiences, this idea development method helps to create innovative system ideas.

    


    
      [image: e130305_01.jpg]

      
        Fig. 1 Two collaborative design methods.
      

    


    3.2 How to Implement Collaborative UX Design Methods


    3.2.1 UX Observation Tour


    (1) Planning the research


    
      First of all, brainstorming sessions are held to draw up research plans. This also serves as a preliminary rehearsal for collaborative work. The subjects are announced in advance to allow the participants to share and discuss the purposes of the project and the targets of the research. Discussion is held about the research targets regarding both the current status of the system and the way it should be. In regards to research into the current status of the system, some suggestions for the types and positioning of the research object and competing systems and services are listed, while utilizing the engineers’ knowledge of operations and technologies. As for the research into the way the system should be, cases in which the value provided to users is similar, the example that leads to a trend and competing systems in terms of the provided value are listed. While this discussion is carried out, the UX designers with knowledge in HCD cite examples of cases with similar provided value, as shown in Table 1, to encourage the engineers to express their opinions, in order that the research target areas may be listed together.

    


    
    
      Table 1 Examples of cases with similar provided value.
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      Moreover, the research target are discussed and summarized in a research project report. This report is made in such a way that engineers who are not familiar with observation research can review the details of research target candidates during the execution of the research, so that the report can serve as a guide to help the engineers in the observation research.

    


    (2) Executing the research


    
      The execution of the research takes the form of a “Tour” with the participation of staff members consisting of UX designers and engineers. The capability of the engineers themselves to understand the users with empathy and practical sense is valued; engineers with different specialties and standpoints are included and a multitude of viewpoints is valued over the length of research time. The Tour takes half a day or one day. When engineers observe user behavior, they are sometimes incapable of observing the behavioral patterns and psychology of users because they get caught up in superficial phenomena. To enable the engineers to make independent research while the UX designers confirm their observations, the advice shown in Table 2 is given.

    


    
    
      Table 2 Sample advice from UX designers to engineers.
    
[image: e130305_03.jpg]


    (3) Review and summary of information


    
      A review time of about 60 minutes is set up on the day of the research so that the results of the research can be summarized as a reminder. Background speculation and noteworthy points, as well as observed facts, are recorded without omission in the Research Results Summary Sheet.

    


    3.2.2 UX Idea Mapping


    (1) Analysis and consideration of the research results


    
      Work model analysis is performed to find the potential needs of users based on the Research Results Summary Sheet. Although engineers tend to pay attention only to the target users who usually use the system, the values and relationships for those concerned who do not directly use the system are also investigated here. Therefore, the UX designers proceed with this process while not overlooking the surrounding people who are concerned with the operation.

    


    (2) Detailed understanding of the users


    
      Based on the behavioral patterns clarified by the work model analysis, users who show similar patterns are grouped into a user group. While UX designers are very familiar with how to pigeonhole user groups, the engineers’ knowledge of operations and technology is required to identify the characteristics of the users on which the grouping is based, so these procedures are carried out collaboratively, with thorough discussions. Then each user group is summarized as one “Persona” based on the research results of the UX Observation Tour. After examination of the points which have significant effects on the users’ activities such as the final goals of the users, the roles they play when using the products and services and the operations and technologies from a business viewpoint, the operational and technical characteristics and the personal characteristics are summarized as the Persona.

    


    (3) Creation of a UX Idea Map Framework


    
      The framework of a UX Idea Map is then created (Fig. 2).The y-axis is the personal axis and the x-axis is the time axis. The personal characteristics and the operational and technical characteristics specified in the Persona Sheet are recorded in the personal axis. Shown on the time axis from left to right are “before,” “during,” and “after” the use of the system. Also located on the far right of the time axis are the ideals and desires of using the system. The time axis, until it reaches the objective, is divided into 3- to 4-minute intervals. Since the engineers are likely to pay attention to fine steps, they are advised by the UX designers on how to set up the axes.
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        Fig. 2 UX Map: Framework and Scenario/Idea Mapping.
      

    


    (4) User Scenario investigation


    
      The needs identified through the intrinsic value extraction method are mapped on the UX map according to the personal and time axes. A user scenario is then created, once user behavior and psychology has been investigated, while supplementing the gaps in order to determine the way the user should be. The results from the Research Results Summary Sheet are mapped as facts. Even the engineers can easily proceed with this operation by comparing the user scenario in the map with that in the document. Furthermore, these needs and facts are compared with one another to examine the gaps in order to map problems.

    


    (5) Development of ideas


    
      While the facts, needs and problems of the target user are brought into focus, ideas on the value the system can offer are presented. At this time, the engineers tend to present ideas on specific functions and systems, so the UX designers advise them to talk about users’ needs while they carry on with this discussion. Then ideas for systems and functions that can deal with these needs are presented. These ideas are then mapped according to users’ behavior. Finally, the ideas are prioritized and selected from the viewpoints of users, businesses and technologies. Compared to standard UX Mapping methods, which are composed of user needs and system ideas, our method can make the “facts and problems” and the “provided value” more clear and even shareable between UX designers and engineers. This makes our method an original idea development method that can create innovative system ideas from both points of view.

    

  


  
    4. Applied Results and Effects


    After having applied our proposed methods to the development of social solutions, such as agent systems for telecommunications carriers, teleconference systems for executives, doorto- door sales systems for insurance agents, service systems for store visitors, business-use projection systems and broadcast image distribution systems, we have found them to be effective in the following cases:


    4.1 Applied Effects of the UX Observation Tour


    Because engineers and UX designers proceeded with the UX Observation Tour collaboratively and also collaboratively examined behavior and observation points depending on the operations and technologies of the assumed users who were the research targets, the engineers could gather enough information to understand the users in detail. It was also found that the UX designers could deepen their understanding of specific professional operations and technologies by sharing and empathizing with the viewpoints of the engineers through the experience of the Tour.


    4.2 Applied Effects of UX Idea Mapping


    It was found in listening to the engineers that their ability to understand the users increased after a single implementation of the project and they became more capable of thinking from the users’ viewpoints than they were before the project. The engineers were also able to increase the detail and accuracy of their ideas - even at the earliest stages - through examining value to users, while gaining confidence by linking their ideas, in a visible manner, to the solutions that can be offered as well as to the facts, needs and problems of the users.


    It was also found that the UX designers could implement the development of ideas in collaboration with the engineers for developing systems where knowledge of specific professional operations and technologies is required. This could be achieved under the situation that UX designers able to share, in a visible manner, the engineers’ viewpoints, such as the facts and problems comprehended only by the engineers.

  


  
    5. Conclusion


    In the field of social solutions at NEC, many results have been witnessed from these two collaborative UX design methods. One has knowledge and experience in technologies/operations and the other has them in analysis of human behavior and psychology. Specialists who have different knowledge and experience finely proceed the collaborative UX design methods with step-by-step engagement while sharing and empathizing with users’ experiences in order to complement one another's expertise and skills.


    These methods are also effective as co-creation activities that examine the ways our customers’ businesses and municipalities should be. We will continue to contribute to helping our customers provide new value though these commitments to addressing solutions for people and society.
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    Abstract


    Usability has recently been increasing in importance for business information systems. In response to this trend, NEC is developing a software engineer support method to enable the efficient development of systems with higher usability. The support method is being developed with the viewpoint that it is important to clarify usability-related customer needs during upstream processes of system development. This method consists of a procedure for deriving usability-related customer needs from the properties of the target system’s users and tasks and connecting them to usability requirements. The verification experiments of this method succeeded in recognizing the validity of the output requirements and the effectiveness of the method. This paper introduces this method for supporting the clarification of customer needs.
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    1. Introduction


    Social Value Design creates new value for society and our customers’ business using Human-Centered Design and Design Thinking.


    As everyone is now aware of the convenience of “intuitive operations” in daily life because of rapid dissemination of smartphones and tablet terminals, users have come to demand a better experience with business information systems. Usability is one of the central factors of this user experience.


    Technological progress is expanding functions that can be implemented in a system and customer demands for usability are diversifying as a result. Efforts to improve usability have, however, made a very heavy burden for software engineers in the field. This is because these efforts require not only system development technology but also knowledge of ergonomics and cognitive psychology to understand system user’s characteristics and take them into consideration.


    One of the means to assist field software engineers in usability improvement is to convert knowledge of usability improvement experts into formal knowledge and provide it to software engineers. At NEC, we have been tackling research into a method to assist software engineers in making independent efforts toward usability improvement. Specifically, we are developing a support method for software engineers without expert knowledge to improve usability. In this method, the activities needed in each phase of system development are defined based on the concept of human-centred design (HCD),1) which is known to be effective for usability improvement, and the tasks and procedures necessary to execute these activities are clarified.2) Fig. 1 shows an overall schematic of this support method. As shown in Fig.1, this method focuses on the clarification of the customer’s usability-related needs (customer needs clarification) and the matching of these needs to the system design (conformance between needs and design), and then defines the activities (tasks and procedures) necessary to support these. We considered that it is particularly important in upstream processes of system development to clarify usability-related needs of customers and users, such as “What do customers want to solve in their management or operation by improving usability?” and “What kind of usability do customers want to the system?” 3) It is because this needs clarification is effective to improve usability, achieve customer satisfaction and decrease redundant work during development. We therefore developed a support method for customer needs clarification.2) In the rest of this paper, we will introduce the support method we developed as described above.
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        Fig. 1 Human-Centered Design process support method.
      

    

  


  
    2. Customer Needs Clarification Support Method


    To develop a system with high usability, it is important to draw out properly usability-related customer needs (such as how to use a system and intended effects through using the system) in upstream processes of system development, compile a draft of requirements about usability, revise it through detailed examinations with customers and then reach an agreement.3)


    The method we developed supports the activities for compiling a draft of requirements about usability. The activities include “specifying target tasks and users,” “understanding characteristics of tasks and users” that correspond to “Understand and specify the context of use” of HCD.1) “Identifying usability-related requirements” that correspond to “Specify the user requirements” of HCD is also included in these activities. The following subsections deal with the main features of this method.


    2.1 Activity Definition and Procedure development for Needs Clarification


    Based on the concept of HCD, we have developed a method to identify usability-related customer needs from the characteristics of target system users and tasks and to connect them to requirements.


    In this method, needs and requirements are defined as shown in Fig. 2. Namely, “needs” is defined as what a system should achieve based on demands that a customer has for the system. “Requirements” is defined as the specific measures to be taken to satisfy these needs, or specific characteristics that the system should be equipped with.
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        Fig. 2 Needs and requirements.
      

    


    The actual procedure is as shown in Fig. 3. First, main tasks and representative users for a system are identified and the characteristics of each user and each task are specified (c), then based on these characteristics, the usability-related customer needs (d) and the requirements for satisfying these needs are identified (f). To draw out customer needs that are difficult to express with words, such as look and feel and operations, we also developed a procedure for clarifying needs by using operable screen samples4) in accord with the characteristics of each user or task (e) and connecting these needs to specific requirements (f).
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        Fig. 3 Activities for usability-related customer needs clarification.
      

    


    On the other hand, there are cases in which the in-depth study of usability-related customer demands is necessary, depending on the awareness of customers for issues, the characteristics of tasks and the scale of a system. The support method prepares the procedure (a, b) for identifying such cases.


    2.2 Explicit Specification of Tasks and Representative Users


    Activities to clarify usability-related customer needs are based on an understanding of the relationship between tasks and users of a system. With the progress of technology, expanding system scale and target tasks have complicated and diversified the data and functions and have also diversified system users. This has also resulted in a complication of the relations between users and systems, e.g. data exchanged and functions to use vary between users. Meanwhile, no activities to identify relations between tasks and users of a system have been undertaken explicitly as part of system development processes.


    To ensure the positive promotion of such activities, this support method has developed an entry form to specify target tasks of a system, identify representative users and describe works of which they are in charge in each task. This entry form is shown in Fig. 4.
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        Fig 4 An entry form for specifying target tasks and representative users.
      

    


    2.3 “Check Items” for User and Task Characteristics


    We also developed “check items” for use in specifying the characteristics of the users and tasks of the target system (c) (Fig. 5). They were made by arranging necessary information for specifying system development conditions and indispensable information for improving system usability, based on HCD. Typical examples include user age group, user skill level to a work and execution frequency of a work. These items can be easily selected by software engineers without expert knowledge of usability improvement.
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        Fig. 5 “Check items” for specifying user/task characteristics.
      

    


    2.4 Rules for Connecting Customer Needs to Design Requirements


    We made items for usability-related customer needs (d) and those for requirements to achieve the needs (f), based on in-house guidelines for usability improvement, which was compiled by systematizing the principles of usability and the expertise obtained in actual cases.5) These items are made by dividing usability-related customer needs into categories such as basic input method, data display method, etc. We also enumerated the requirements for achieving each need as items. We then narrowed these down to items that greatly affect manhours in downstream processes after internal design, and classified them as selection items. Additionally, we identified customer needs and the requirements for achieving the needs, for every user characteristic item or task characteristic item and made the rules for their correspondence. A specific example of a rule is shown in Fig. 6.
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        Fig. 6 A sample of rules to convert characteristics into customer needs and then into requirements.
      

    


    In this way, the support method makes it possible to draw out usability-related customer needs from the check items of user or task characteristics, which do not require any particular expert knowledge, and to connect customer needs to requirements by using the rules so that software engineers can clarify usability-related customer needs and convert these needs into requirements by themselves.


    2.5 Operable Screen Sample for Specifying Needs about Look and Feel and Operation4)


    With regard to look and feel (including design) and operation, there is a possibility that usability-related customer needs and requirements cannot be specified enough only by the above-mentioned check items. This is because look and feel and operation are accompanied with a sense and experience, to be said such as “operational feeling” and “display image.” They have something that cannot be communicated only by words expressed as needs and requirements.


    On the other hand, the way in which look and feel and operation are achieved directly influence development man-hours. When operability is improved or look and feel is more finely designed, development takes more man-hours. It is therefore extremely important to confirm the achievement level which a customer wants about look and feel and operation - which is use/non-use of visual effects, exquisite design, etc. - also from the viewpoint of cost estimation.


    We have prepared actually operable screen samples4) as a means to draw out needs concerning look and feel and operation, which are difficult to express in words, in conjunction with their achievement level and connect them to requirements. These operable screen samples are prepared systematically for each level of operability and design. Every sample is tied to certain requirements, so that selecting a particular sample can identify these requirements. Fig. 7 shows an example of an operable screen sample and the requirements tied to it.
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        Fig. 7 An example of operable screen samples and its tied requirements.
      

    


    2.6 Clear Specification of Man-hour Information on Each Requirement


    Based on experience with supporting projects related to usability improvement, we clarified (1) a coefficient indicating impact on usability-related design man-hour and (2) points to be considered in man-hour estimation. (1) is specified with a numeric value how extra design man-hours is necessary compared to the case in which the target requirement is not included in a system and (2) indicates information concerning man-hours that are necessary to achieve requirements but are difficult to express as numeric values, such as task analysis, function development, etc.

  


  
    3. Conclusion


    This paper introduced a software engineer support method focusing on usability, which is one of the central factors of user experience, by taking as an example a specific methodology for clarifying customer needs in the upstream processes of development.


    For the support method introduced above, we verified (1) validity of the requirements that are the output results and (2) the usefulness of this method. We had usability improvement experts execute the upstream processes, from needs clarification to requirement identification, of a specific project on a trial basis in two ways, by applying the support method and by using human labor without applying the support method. Then we compared the needs, requirements and execution processes of these two approaches.


    As a result, for (1), it was determined that the needs and requirements output by the support method are nearly equivalent to those extracted by the labor of the experts. On the other hand, for (2), positive effects on the efficiency and quality improvement of activities were reported, including a reduction of man-hours for preparation of interviewing customers and an extraction of evidence-based requirements. These facts consequently allowed us to confirm the validity and usefulness of this support method.


    In the future, we would build a highly practical support method that matches the actual system development process through having software engineers without expert knowledge try this support method.
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    Abstract


    Having realized the value of the UX (User Experience) that our customers can gain through our products and services, we at NEC have been developing new methodologies to enable users to apply their experiences to large-scale, advanced social solution systems while providing on-site support. As a result, we have achieved significantly improved operability and sophisticated quality, enabling us to offer products and services that can satisfy our customers. This paper discusses the UX improvement framework that has been created through this effort.
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    1. Introduction


    “Social Value Design” is a concept that aims at spurring innovation while maintaining a balance between individual and societal points of view by using Human-Centered Design and Design Thinking.


    Accompanied by the advancement of the information society, complexity in systems is increasing, resulting in demands for simple, easy-to-understand operations. Meanwhile, the proliferation of smart devices has created an expectation for the same level of user-friendliness with various devices in workplaces and public places as well as with PCs.


    Required also for the design of systems – those that help achieve a better and smoothly working society – are measures to prevent human errors that could lead to serious accidents and the drawing up of optimal solutions for society as a whole from the standpoints of diverse individuals.


    These requirements are addressed by a concept of user experience (UX) that enhances the value of users’ experiences from a human viewpoint when it comes to systems and services, as well as by a new methodology that applies that concept to social solution systems using advanced technology on a large scale.


    This paper discusses a framework to improve UX for large-scale system development, developed by the Usability Engineering Office at VALWAY Technology Center, NEC Soft, Ltd. as a technology to support NEC’s Social Value Design policy.

  


  
    2. Tasks for UX Improvement in the Development of Social Solution Systems


    Through efforts over many years to improve usability, we at VALWAY Technology Center, NEC Soft, Ltd. have been striving to train UX engineers on both organizational and project levels.


    We recently launched the UX Innovation Strategy Office to announce the strengthening of RD and on-site support and their incorporation into development processes to achieve Social Value Design.


    Our UX engineers at the UX Innovation Strategy Office are engaging in the development of various systems, ranging from ordinary business systems such as work management systems used only by employees within a company to large-scale systems such as product manufacturing management systems involving a large number of personnel outside a company, with a view to improving the UX of each project.


    There are already innumerable methods to improve the UX of projects. For example, a method called “Persona (hypothetical user models)” examines the potential needs of users; it is used to encourage empathy towards users’ situations among the people concerned. Another method called “Story Board” is used to create ideas to improve UX by letting users write stories of how they could be satisfied.


    When these methods are applied to actual projects, however, there are many cases in which they do not work as intended. Listed in the Table are some examples of the problems encountered when efforts were made to improve UX in a sales management system development project for backbone operations.


    
    
      Table Examples of UX problems that occurred in a sales management system.
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    The design of business systems varies among projects and the required UX differs depending on each project’s characteristics, including development scale and system structure. We offer frameworks for the improvement of UX to make it possible even for UX engineers with little experience to cope with a variety of such projects. Shown below are some of those examples.

  


  
    3. UX Improvement Framework for Large-Scale System Development


    We are constructing a framework to improve UX from the viewpoint of standardized operability and design while focusing on large-scale system development projects based on the waterfall development model, which can bring significant improvements, especially in cost-effectiveness.


    In a large-scale system development project, the problems of individuals and teams, as shown in the Table, exert a substantial impact on the progress of the project. Unless each staff member can achieve results with a clear understanding of customer intentions, the development of a system that can satisfy customers will prove impossible. This can often be the cause of having to redo work.


    Our UX improvement framework provides guidelines, templates and tools that are customized for particular tasks by systematizing a basic UX improvement process based on our UX engineers’ experiences with UX projects. Utilization of these makes it possible to efficiently understand the intentions of customers so that system development can be advanced free from unexpected reworking. These processes and tools are introduced in the following.


    3.1 UX improvement processes


    The first example of a UX improvement process is a standardized UI creation process, the outline of which is as follows (Fig. 1). In order to create UI standardization that reflects the intentions of customers, it is important to create a framework as soon as possible by identifying representative screens once the screens have been classified. At this point, it is necessary to consider the principles of usability as well as customer requirements and operation characteristics. While it is therefore indispensable to cooperate with staff members who are familiar with the system and its operations, contrivances are made to enable a user “persona” to be built by utilizing the templates and tools and minimizing process time and cost.
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        Fig. 1 Outline of standardized UI creation process.
      

    


    The next example is a standardized process for the creation of a screen design, the outline of which is as follows (Fig. 2). The way the screen looks depends on individual taste and preference, thus leading to a variety of opinions, which often make it difficult to reach a final decision. In order to establish a screen design standard that reflects the intentions of customers, it is important that the design concept be first clarified and then shared among all the members of the project. Subsequently, a prototype with excellent UX characteristics is prepared by a graphic designer and a consensus among all staff members involved is formed based on that. To improve the UX of a system, operability and at-a-glance viewability also need to be considered in addition to appearance; the guidelines therefore also specify creation methods for wireframes.
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        Fig. 2 Outline of standardized process for the creation of screen designs.
      

    


    On the other hand, the compliance criteria of guidelines in past projects have been converted into numerals to help judge the priorities and risks that should be applied to the design of the processes in the project in question. For instance, as in problem (6) in the Table (“Although a screen design standard has been adopted, the screens are not made according to that standard”), it was found in some projects that 91% of the screens were not in compliance with the standard and an average of 4.03 UI elements in each screen did not conform to the standard. These figures are used when we decide on the priorities of the processes we are to deal with in each project. For example, with a high-risk project showing excessive non-compliance values, we assign a UX engineer to each team to check the compliance situations of all screens; on the other hand, with a project showing low non-compliance values, we resort to measures such as checking samples. In other words, these values are used as criteria for process selection.


    3.2 Quantitative evaluation tool


    The primary task for UX engineers is to clearly understand the details of operations and customer needs.


    However, as listed among the problems pertaining to UX, it is difficult to understand complex and wide-ranging operation details in a limited period of time. Especially with large-scale systems, there are sometimes cases in which the number of screens exceeds 100, causing resources to be wasted on merely understanding the details of the operation.


    There are also evaluation biases according to individuals; therefore, substantial reliability cannot be achieved by qualitative heuristic evaluation and walk-through evaluation alone. In particular, UX engineers with little experience may sometimes be incapable of identifying UX problems based on the actions of users.


    To cope with these problems, we are conducting research and development on various tools. One of the most characteristic tools is a tool that logs and analyzes the operations and the actions of actual users to visualize UX.


    This tool automatically evaluates personal factors such as users’ usage frequency and hesitancy with the screen, which cannot be comprehended by the screen alone but only when user actions are observed. This tool is therefore useful to justify qualitative evaluation during consultation. It is also useful to support the understanding of needs during observation of user actions.


    Fig. 3 shows an example of the visualization of an individual user’s UX on the result registration screen of a manufacturing management system. The lines on the screen indicate the user’s mouse movements and the circular spots indicate areas detected to be the locations of special UX-related actions.
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        Fig. 3 Example of the application of the UX visualization tool.
      

    


    For example, this screen has three input areas: top, middle and bottom. This tool makes it possible to understand that only the middle area is mainly used. Because the circular spots here show that the user was forced to scroll excessively, it is possible to notice that moving the input area from the middle to the top can eliminate the need to scroll the screen and thereby improve the UX. It was also detected that there were users who paused the mouse pointer over certain terms until the tooltip was displayed, which makes it possible to notice that these terms were difficult for users to understand.


    As we have shown, the use of quantitative evaluation tools enables UX engineers to become aware of experiences that could not be detected through conventional qualitative evaluation.

  


  
    4. Conclusion


    The current diversification of devices and designs and the advancement of customers’ quality requirements are driving increased demand for UX engineers.


    To improve UX, it is necessary to clearly understand customer intentions and to have the skills to achieve these intentions. That is why we are also trying to turn the UX improvement framework and UX visualization tool discussed above into sorts of textbooks, with a view to overcoming differences in experience between individual UX engineers to help achieve projects with excellent UX.


    Innovation in business operations will be led not only by smart devices but also by new devices that have not existed before. We now also need to bring our attention beyond business systems and increase our commitment to social solutions such as for the Tokyo Olympics. We at the UX Innovation Strategy Office will achieve Social Value Design from our unique onsite viewpoint while continuing our efforts to support this field.
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    Abstract


    In recent SI/software development, the concept of user experience (UX) that enhances experience values from the user’s viewpoint has been increasing in importance. An effective means of improving “User Experience” is by applying human-centered design (HCD) as specified in the international standard ISO9241-210. In repeating HCD processes, interest is increasing in the use of Agile Software Development, which flexibly enables the required additions and priority changes to be added at the development stage. This paper describes how Agile Software Development methods may be used when carrying out HCD. The case of a smart device application development project is considered as an example.
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    1. Introduction


    The UX Innovation Strategy Office at VALWAY Technology Center of NEC Soft, Ltd., is supporting improvements to user experience (UX) as a part of its SI/software development. The human-centered design (HCD) specified in international standard ISO9241-210 is effective in improving UX. As shown in Fig. 1, HCD executes four processes. These are; 1) “Understanding users” via investigations of targeted users, working environments and the jobs of users, 2) “Goal clarification” from analyses of user requirements, 3) “Solution by Design” compilation of solutions by design classifications and 4) “User Evaluation” from the viewpoints of users.
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        Fig. 1 Four processes of HCD.
      

    


    In the repeated executions of the four processes of HCD, what is required differs depending on each project. Most of the projects we have been involved in for UX improvement were waterfall sequential design projects, but more recently, the use of Agile Software Development methods has been increasing mainly for the relatively small-scale projects. Nevertheless, by repeated execution of the four processes of HCD, expectations for the success of Agile Software Development have been increasing as seen from the viewpoint of UX improvement. This is because of its flexibility in adding requirements and changing priorities at the development stage.


    This paper shows how to use Agile Software Development methods in the practice of HCD by taking the case of a smart device application development project as an example.

  


  
    2. Agile Software Development Process in the Project


    One of the fields in which smart devices are expected to be used more actively is for “Equipment Inspection.” The present project is intended to improve the UX of an application for supporting the operation of Equipment Inspection. In the development process, we applied Agile Software Development in order to enable the required additions and priority changes to be applied flexibly by considering that frequent prototyping and brush-up exercises are to be expected.


    One of the representative Agile Software Development methods is the “Scrum.” With “Scrum,” a development duration of 1 to 4 weeks (sprint) is defined and the development is performed by repeating the sprints. At the end of each sprint, all of the project members gather to hold a review (sprint review), make decisions about task additions and priority changes and determine the tasks for the next sprint. “Scrum” was applied in the present project.

  


  
    3. Field Applications of HCD Using Agile Software Development


    In the present case, we apply innovative solutions to the various Agile Software Development procedures that are adopted in support of HCD. In this section, we will introduce three of the characteristic activities. The first of these is the “Simplified Product Backlog” intended to letting developers understand the development process of HCD based on repeated evaluations and corrections. The second is the “product backlog format user survey sheet” for efficiently sharing information among the project team, third and finally, is the “prioritization by going back to the Persona of each sprint review” in order to instill awareness of the user’s viewpoint among the team members


    3.1 Simplified Product Backlog


    The repetition of evaluations and corrections in HCD results in complicated task management. Agile Software Development uses a document called the “product backlog” for task management. The product backlog shows the progress, task priority, man-hour estimate and scheduled completion date of each task in a list and is therefore suitable for task management involving repeated evaluations and corrections. However, product backlog access does not exist in the waterfall sequential design process. Therefore, we decided to add a backlog to the development man-hour estimation document used by the waterfall developers (Fig. 2). Specifically, as the development man-hour estimation document already contained information on the “implemented tasks” and the “man-hour estimate” of each task, we added the information on the “scheduled completion dates” representing the tasks to be implemented before the next sprint review, to enable use of the document as a simplified version of the product backlog.


    
      [image: e130308_02.jpg]

      
        Fig. 2 Example of a simplified version of a product backlog.
      

    


    In addition, we also adopted additional elements effective for the administration of Agile Software Development according to the relevant project situation. For example, the prioritization of implemented tasks is indicated so that the task to be implemented next may be understood instantly when a target task is implemented before the sprint review. Another example is the simplification of the estimation of low-priority items when an estimation load causes the problem of a large increase in the volume of implemented tasks after a spring review. A developer is able to practice repetitions of evaluations and corrections by adopting the Agile Software Development elements after a learning time of only around 30 minutes, even with no previous experience of Agile Software Development. This is useful when a developer compiles and utilizes a product backlog of minimum configuration based on the document he or she is accustomed to, as described above.


    3.2 User Survey Sheet of Product Backlog Format


    Identification of the actual field status is necessary for the users to understand it. As the present example does not have a specific customer, we held a user survey including interviews and field work by inviting the cooperation of companies engaged in “Equipment Inspection.” Considering that the user survey imposes a serious burden on the cooperating companies, we sorted out the check items and prioritized them in advance in order to facilitate execution of the user survey.


    The sorted check items are related to the ages, service durations and skills of the field workers, the working environment, and the outline of the field workers’ jobs and the details of inspections. To assist the analysis of the field issues, we prepared a user survey sheet by placing high priority on the laws related to specific jobs, the risks that may result from mistakes, initiatives applied in a specific field, and field issues. This strategy enabled high prioritization of check items so that they might be investigated in detail with regard to the opportunities presented by the interviews and field work.


    As there have been several opportunities of user surveys throughout the project period, it has frequently been necessary for us to share the information on the user survey progress and survey results with project members and to manage the check items by adding new items or changing the priorities. In order to improve the efficiency of the information sharing and management of the user survey, we developed a user survey sheet incorporating the elements of the product backlog so that it could be administered in the same way as the product backlog.


    Fig. 3 shows an example of a user survey sheet used in the present project. The information entered on the user survey sheet includes the “check item,” “priority” and “survey result.” The entered information may be for example, for the check item of “differences between inspections done by 1 person and those done by 2 persons,” the priority is “High” and the survey result is “Routine inspection is done by 1 person and periodic inspection done by 2 persons.” By assigning the priority and clarifying the progress/result for each task called the check item, the user survey sheet can be administered in the same way as a product backlog, making it possible to increase its similarity to the Agile Software Development.
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        Fig. 3 Example of a product backlog format user survey sheet.
      

    


    The effects reported as a result of the use of the user survey sheet included, “while the priority varies following the progress of the project, it was possible to perform interviews always regarding the item with the highest priority,” “I could reduce the labor for preparing the second and later hearings,” “I noticed there were check items for which hearing were not done,” “it was possible to share hearing results efficiently with project members” and so on.


    3.3 Prioritization by Going Back to the Persona in Each Sprint Review


    To clarify the requests from the field, we analyzed the issues by focusing on the actual status of jobs, inventive attempts made by field workers and issues arising from the interviews and field work. After clarifying the essential requirements, the next step is to fulfill requirements via design and implementation of the application. However, developers who were not accustomed to the user’s viewpoint often misunderstood the concept of implementing user requirements and tended to make proposals from the developer’s viewpoint such as by advocating ease of implementation. Therefore, to raise the awareness of the project members, we promoted the prioritization of tasks by going back to the Persona in each sprint review.


    Whenever there was an addition or change of requirement or collision of opinions in the spring review, the system engineer specialized in the UX (UX engineer) explained the priority of tasks by returning to his or her Persona. For instance, during a study of the two display switching patterns of “switching by left-right flicking” and “switching by menu selection,” the developer asked, “can the switching by left-right flicking be omitted when there is a switching by menu selection?” The UX engineer requested the developer to recognize the necessity of both patterns, using an explanation that referred to both kinds of user. He advised “experienced users prefer a smaller number of operations so that they prefer switching based on left/right flicking, but novices like easy-to-understand operations so they prefer the switching by menu selection.”


    As seen above, the importance of Persona prioritization can enable members to acquire an awareness of user requirements. Especially, towards the middle or later stages of the project, the developer becomes capable through experience of proposing ideas from the user’s viewpoint for resolving implementation issues, thereby accelerating the implementation of user requirements.

  


  
    4. Conclusion


    In the above, we introduced Agile Software Development procedures in support of HCD with the aim of improving UX. In the future, we undertake further research into techniques for improving UX at the development stage, and also prepare the foundations of innovative UX improvement projects by establishing an optimum strategy, development processes and techniques based on elementary research. We intend to undertake these proposals so that all of our customers may enjoy rich, useful and pleasing experiences when using the SI/software of the NEC Group.
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    Abstract


    The C&C Innovation Initiative of NEC Central Research Laboratories interconnects our technologies with customer values, and then promotes the development of innovative technologies and the creation of business opportunities. In collaboration with the City of Tigre, Argentina, the C&C Innovation Initiative has created a vision for the city that outlines the social values to be provided for its citizens by the year 2030.
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    1. Introduction


    In order to co-create social values with our customers, it is necessary to consider their future plans and their issues, and collaborate with them in solving these issues and creating social values. The C&C Innovation Initiative of our Central Research Laboratories has created the “Tigre Vision 2030” in collaboration with the city of Tigre, Argentina. The vision for the year 2030 describes values that Tigre intends to provide for its citizens and society.


    In this project, first we envisioned social values and experiences the city of Tigre should provide for its citizens, and then by Backcasting we identified crucial issues, creating a plan to achieve the vision for 2030 as proposed through NEC’s solutions. Moreover, we continue to explore ways to solve potential future problems.


    This paper introduces the processes and achievements of the collaborative activities that we have conducted, such as interviewing city officials and holding workshops, in order to create a future vision that would gain the support of the people of Tigre.

  


  
    2. The City of Tigre


    Tigre is a city located in Argentina, with a population of 400,000. It is situated about 30 km north of the capital Buenos Aires (Fig. 1). The city is divided into two areas by the River Lujan, namely the Delta Area and the Continental Area (Fig. 2). These two areas have very different characteristics and appeal. The Delta Area forms part of the huge River Paraná delta consisting of marshland, home to a vast array of animal and plant species, whereas the Continental Area comprises the urban zone.
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        Fig. 1 Location of Tigre City.
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        Fig. 2 Map of Tigre City.
      

    


    City officials believe that the expected future population increase makes it necessary to address key issues more proactively, such as environmental protection for the Delta Area, improvements to public services for all citizens and the maintenance of peace and security throughout the city. While anticipating the changes required to cope with such issues, Tigre is in the process of recreating itself as a more attractive city.

  


  
    3. Vision Creation Process


    In order to co-create our vision in collaboration with Tigre, specialists with a wide variety of experience and expertise from diverse backgrounds were brought into the project. These included a designer adept at creating visions using Design Thinking, an illustrator who could visually depict such ideas, a researcher who had just returned to Japan after having spent two years in Latin America, and others.


    Creation of the vision moved forward through the following four steps:


    1) Implementing an on-site study


    2) Interviewing city officials


    3) Drafting the plan


    4) Holding workshops to fine tune the plan


    Each step of the process is explained in detail in the following.


    3.1 On-site Study


    In order to create a vision for Tigre, it was necessary to think as the citizens of Tigre would, essentially to become one of them. We therefore visited Tigre and conducted an on-site study in February, 2013. On the visitation list were various public facilities including city administrative, educational and medical institutions, and we experienced firsthand the city’s public transportation such as railways and water buses (Photo 1). Through this on-site study, we were able to discover the attractive side of Tigre, such as the richness of the Delta’s natural surroundings and the laid-back lifestyle of the citizenry, while at the same time experiencing some of the issues that Tigre has yet to solve, such as regional socioeconomic disparity and inconvenient transportation.
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        Photo 1 Tigre University (left) and a water bus (right).
      

    


    3.2 Interviews with City Officials


    Following our on-site studies, we conducted interviews with city officials, asking about their views on the future development of Tigre and the issues that currently concerned them. Through these interviews we found a shared concern for the need to balance environmental protection of the Delta with the need to develop new housing and improve transportation networks, as well as narrowing the socioeconomic disparity between the Continental and Island areas. Above all, we were impressed by the city’s strong awareness of local issues and their desire to improve their city, as attested by the enthusiasm with which the officials expressed their views.


    3.3 Preparation of the Draft


    After returning to Japan, we drafted a plan for the vision of Tigre based on our on-site study and interviews, also bearing in mind the global trend prospects for 20301). Analyzing interviewees’ forecasts for a future Tigre, we realized that their vision embodied three key aspects: the natural environment, transportation and social capital. Placing these three aspects at the core, we broadened our ideas, and then connected these ideas together into a single coherent scenario. We illustrated this scenario, describing the richness of the Delta’s natural scenery, and a society where everyone has equal access to comfortable transportation systems and reliable public services (Fig. 3).
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        Fig. 3 Examples of scenes from the draft.
      

    


    3.4 Workshop for Fine-tuning


    In May, 2013, we visited Tigre to conduct a workshop for fine-tuning our draft plan. Ten officials joined the workshop, representing the city’s Environment department, Economic and Administration department, Planning department, Tourism department, and Engineering section. We had active discussions facilitated by Spanish language facilitation provided by our staff with experience working in Latin America (Photo 2 and Photo 3). While discussing ideas on the specific experiences we aim to achieve by 2030, we considered current and potential problems that could become obstacles to achieving the vision, and discussed ideas for Tigre’s assets, resources and properties that would support achievement of the vision. By this process we realized that the most precious asset of Tigre was the pride its citizens had in their town.
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        Photo 2 Participants at a workshop.
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        Photo 3 Group photo of workshop participants.
      

    

  


  
    4. Vision 2030 for Tigre


    Through the process described, the 2030 social vision for Tigre was agreed and compiled into a brochure. On its cover is embellished the phrase “Orgullo de Tigre” (meaning “Pride of Tigre”), which was appropriately the city’s finest asset. The first part of the book consists of a prologue that describes Tigre in 2030 through an imaginary travelogue of a Japanese student visiting Tigre in the future. In the second half of the book, we provide an action plan for achieving “Tigre Vision 2030,” including social solutions to which NEC can make a significant contribution, such as healthcare, safety and security.

  


  
    5. Conclusion


    In this project we created the “Tigre Vision 2030” in collaboration with the City of Tigre. This vision describes the future social values that Tigre will provide for its citizens. Making this achievement possible was a creative process in which the participation of Tigre city officials played a key role, and all of our project members shared the feelings, desires, and dreams of the people of Tigre.


    In the future we will continue to advance our technology in order to implement our solutions and promote their commercialization for the purposes of co-creating more customer value.

  


  
    Reference


    
      1) The National Intelligence Council (NIC), “GLOBAL TRENDS 2030: ALTERNATIVE WORLDS,” Dec. 2012

      http://www.dni.gov/files/documents/GlobalTrends_2030.pdf
    

  


  
    Authors’ Profiles


    
      KAMATAMaiko
    


    
      C&C Innovation Initiative
    


    
      HARADATakashi
    


    
      Innovation Producer

      C&C Innovation Initiative
    


    
      YAMAOKAKazuhiko
    


    
      Creative Manager

      Solution Design Department

      Products Design Business Division

      NEC Design&Promotion, Ltd.
    


    
      OSADAJunichi
    


    
      Chief Designer

      Solution Design Department

      Products Design Business Division

      NEC Design&Promotion, Ltd.
    


    
      OsvaldoKawakita
    


    
      Manager

      NEC Argentina
    


    
      *The stated titles and departments of the authors that appear in this paper are as of March, 2014.
    

  


  
    
      The details about this paper can be seen at the following.
    


    Related URL


    
      Tigre City website (in Spanish)
    


    
      http://www.tigre.gov.ar/
    

  


  
    
      Special Issue on Social Value Design - Contributing to Social Value Innovations
    


    
      Social experience
    

  


  Activity Promotion System for Saving Energy Aimed at Improving Society and the Environment


  
    TANAKARie, DOIShinichi, KONISHITaku
  


  
    Abstract


    This paper introduces the development of the “Activity Promotion System for Saving Energy” aimed at improving society and the environment, as well as demonstrative experiments undertaken at Kansai Science City in Japan and Skellefteå in Sweden, as case studies in Social Value Design activities. By incorporating the psychological factors found through psychological studies into the Activity Visualization Methods, the presence of an Activity Promotion Effect was confirmed in the experiments undertaken at both cities. Moreover, we also confirmed that there are common psychological factors considered important in both Japan and Sweden, and that among those there were differences in the degree of importance attributed to certain factors due to differences in culture and institutions.
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    1. Introduction


    Social Value Design depicts an abundant future for people and society and creates new value for our customers’ business. The individual’s desire for ease and comfort is often in conflict with the organization’s pursuit of efficiency. The comfort of the individual is at odds with global environmental issues. These are few examples of why it is difficult to grasp and resolve issues from the perspective of both the individual and society. Thus, consideration of the solution methodology based on a balanced perspective that draws on the standpoints of both the individual and society will lead to the creation of innovation.


    We at NEC aim at innovation inspired by the two design perspectives: User Experience, which raises value from a human perspective, thereby enabling the comfortable utilization of complex systems and services; and Social Experience, which elevates value from a social perspective, enabling the smooth operation of a sustainable society.


    Of the variety of social issues, we have focused on the fields of energy and the environment. The impact of people’s energy usage on the environment is large when viewed from a social perspective, but small from a human perspective, often making it difficult for people to realize and therefore unlikely to lead to actions to improve the situation. That is why were devised the “Activity Promotion System for saving energy” which promotes improvement behavior through visual depiction considering the individual characteristics of people. This paper introduces the effect and mechanism of this system along with activities and experiments implemented in Kansai Science City, Japan, and in Skelleftea, Sweden.

  


  
    2. Psychological Factors Associated with Power-Saving Efforts


    Since the attitudes and awareness regarding power saving differs from individual to individual, the effective measures are also different. So first we conducted a questionnaire in collaboration with Professor Shiro Murakami of Nara University, Department of Sociology, who specializes in social psychology, in order to extract the psychological factors involved in power-saving behavior.1).


    The survey sample consisted of 2,865 men and women (1,429 males, 1,436 females) over the age of 20 (average age 42.6) residing in the six Kinki region prefectures of Osaka, Kyoto, Hyogo, Nara, Shiga and Wakayama. In order to avoid bias among the prefectures and generations, the survey plan applied stratification of the samples so that the age groups of 20 to 34, 35 to 49, and over 50 for each prefecture would be represented by at least 150 persons each. The questionnaire regarding power-saving activities consisted of 21 items measured on a 7-point scale, such as “saving electricity consumption helps with the household budget” and “saving electricity consumption is embarrassing.”


    Applying principal factor analysis with varimax rotation to the responses enabled us to confirm the following five-factor structure.


    
      	(1) Awareness of personal and social merits


      	(2) Praise expectation


      	(3) Ashamed


      	(4) Bother


      	(5) Powerless

    


    As (1) included economic merits (saving money) and social merits (good for the environment), it was subdivided into two, and as shown in Table 1, a total of six factors that have a psychological impact on power-saving activities was decided. The three factors having a positive impact were Economic merit, Social merit, and Praise expectation, whereas the three factors having a negative impact were Ashamed, Bother and Powerless.


    
    
      Table 1 Extracted six psychological factors.
    
[image: e130310_01.jpg]

  


  
    3. Activity Promotion System Incorporating Psychological Factors


    We have been conducting local experiments regarding how the visualization of activities affects the promotion of environmental activities for some time, and have confirmed that visual depiction helps in promoting higher awareness toward environmental activities.2)


    In addition to this, we added the psychological factors set in Section 2 to design an Activity Promotion System as shown in Fig. 1, and incorporated the aspect of visualization as shown in Fig. 2. The system automatically obtains power consumption data for each user from sensors, which is accumulated into the activity database to be processed by the information processing unit. The results based on information for one or more users are displayed for user viewing via the visualization method of Fig. 2. Display is in the form of a website, and presumably will be viewed on home PCs, smartphones and tablets.
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        Fig. 1 Activity Promotion System.
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        Fig. 2 Visualization for Activity Promotion.
      

    


    (1-1) For the economic merit factor, the money amount saved will be calculated by subtracting the current usage from some standard value such as the same month in the previous year, and displayed on screen. Furthermore, as a reference for further action, there is also a function to estimate the billing amount if the appliance continues to be used for a certain length of time.


    (1-2) For the social merit factor, a numerical value expressing the percentage of CO2 reduction will be displayed.


    (2) For the praise expectation factor, it displays the day- to- day CO2 reduction rate of all users, and by applauding the behavior of each other, enables users to experience feedback from others.


    (3) For the ashamed factor, in order to discourage shy or hesitating feelings, it displays the state of the others who are also acting positively by use of a marathon metaphor.


    (4) For the bother factor, by using the information stored in the environmental knowledge database in Fig. 1, it displays a number of activity tips such as examples of what can be done easily to improve performance.


    (5) For the powerless factor, it displays the total power savings accomplished by all the system’s users together in the form of a tree icon, conveying how the combined efforts of many can have a major impact.


    If it is possible to find which of the six factors are considered particularly important by each user, displaying them with more emphasis than the others may lead to more power-saving activity. That is why the system is equipped with a function to run a questionnaire to gauge the characteristics of the user and automatically customize the display accordingly.

  


  
    4. Experiments in Two Local Communities


    4.1 Kansai Science City


    4.1.1 Experiment Locale and Settings


    Using the system proposed in Section 3, we conducted a demonstration experiment at Kansai Science City. Kansai Science City was selected as a “next-generation energy and social system demonstration area” by the Japanese Ministry of Economy, Trade and Industry in April 2010, and the demonstration experiment there was led by the Keihanna Eco-City Next-generation Energy and Social System Demonstration Project Promotion Council.3)


    As part of this effort, the “Doshisha Yamate Energy Visualization Demonstration Project” was conducted jointly by the promotion council and the Doshisha Yamate Sustainable Urban City Council. The experiment was carried out during a period of approximately two years from February 2011 to December 2012, targeting 51 households of the Doshisha Yamate district (subsequently expanded to 73 households), to measure energy usage and research whether visualization of such measurements would have an effect on energy consumption.


    For measurement, we acquired the gas and electricity usage every five minutes for each household by sensor. As for the visualization capabilities for 6 psychological factors described in Section 3, we introduced parts of them to remove three negative factors of feeling ashamed, bother and powerless onto the visualization screen, and provided via website for participants to view on their PCs (See Fig. 2).


    4.1.2 Experiment Results


    In this experiment, we possessed the standard CO2 emission values for the Doshisha Yamate area per number of family members, and by calculating the difference between this reference value and the actual usage value, it was possible to evaluate whether or not there was a reduction in CO2 emissions. By looking at the CO2 emissions per month for each household, we found that in 18 months out of 23 there was a reduction compared to the standard value, and that the average amount of reduced CO2 emissions per month per household was 28.12 kg. The average of standard amount of CO2 emissions per month per household is 261.19 kg, so that the achieved reduced CO2 emissions calculates to a 10% reduction.*1


    Next, we examined the relationship between viewing of the visualization website and the amount of CO2, mapping out the results in Fig. 3. In Fig. 3, we calculated the number of page views per month per household as well as the monthly CO2 reduction amount, and have listed the average page number value for the same viewed page to facilitate readability. For instance, the point denoting a page viewership of 65 to 69 and CO2 reduction of 172.75kg means that, in one month a household that logged 65 to 69 page views achieved an average CO2 reduction of 172.75kg. As seen in Fig. 3, a household with higher page views was more likely to achieve a greater reduction in CO2 reduction.


    From these results, it was possible to confirm that visual depiction introducing psychological factors was effective in promoting actions.
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        Fig. 3 Relationship between page views and CO2 reduction rate (Japan).
      

    


    4.2 Skelleftea, Sweden


    4.2.1 Experiment Locale and Settings


    In Sweden, the Sense Smart City project4) envisioning a new ICT platform that integrates information related to urban life such as energy, traffic, weather, and the activities and opinions of people, is being implemented. As a trial, a visualization and energy conservation promotion experiment was carried out involving ordinary households in the city of Skelleftea, and the visualization system introduced in Section 3 was incorporated.


    During November 2012 through June 2013, we undertook a joint experiment with Luleå University of Technology in Sweden, NEC Laboratories Europe, and NEC Scandinavia. We recruited 10 households as participants, and the electrical appliances of each home were fitted with power sensors to collect data through a Home Service Enabler (device that acts as the gateway to various services in the home) supplied by NEC Laboratories Europe, and visualization as a website viewable on tablet screens placed in each home. Sensors were fitted onto five electrical appliances per home, such as the TV or dishwasher. On the visualization screen, all of the factors shown in Fig. 2 were represented. What’s more, a simple questionnaire was posted on the web to gauge which among the factors having a positive impact on behavior (i.e. Economic merit, Social merit and Praise expectation) was most highly regarded and to display it at the top of the page.


    4.2.2 Experiment Results


    In this trial, we analyzed the impact of visualization in accordance with the usage amount of each appliance. Analysis was performed by using the data value of November 2012, when the experiment started, as the standard value. As a result, we were able to achieve a reduction of an average 17% per month per household. Also, as shown in Fig. 4, the relationship between viewing of the visualization screen and the rate of reduction as mentioned in Section 4.1, was confirmed.
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        Fig. 4 Relationship between page views and CO2 reduction rate (Sweden)
      

    


    In addition to analyzing the usage amounts, we also held a workshop with volunteer participants after the end of the trial, to collect opinions of the participants. As a result, we found that for screens such as the marathon graphic on the visualization website that depicted competition, participants tended to feel more a sense of not performing worse that fell short of fellow participants, instead of wanting to win. We also gained additional insight through opinions saying that in Sweden, where environmental conservation measures and the use of green energy is further evolved than in Japan, negative-impact factors such as Ashamed over saving energy is less likely to be felt, showing us that differences in culture and societal institutions are apparent in the results.


    In addition, due to the fact that district heating systems based on hot water are commonly used to heat entire homes in Sweden, and this accounts for a large part of energy cost, among the opinions that were offered to us were those wanting to see all the data for a household including such heating energies, or wanting to see a more accessible interface. We learned the importance of providing information and promoting actions in ways that are more directly integrated with everyday life.

  


  
    *1 Conversion to CO2 emissions from the usage of electricity and gas was done using the coefficients in the Kyoto Protocol global warming guidelines.

  


  
    5. Conclusion


    This paper introduced the mechanisms for promoting activities pertaining to the saving power and the environment as an aspect of Social Value Design, as well as the results of the experiments implemented in Skelleftea, Sweden, and Kansai Science City, Japan, based on such mechanisms.


    By investigating the psychological factors involved in power-saving behavior, and by designing and implementing experiments based on those factors to observe the relationship between power-saving activity and the visualization of those activities, it was learned that in both experiments visualization contributed to the promotion of energy saving. Comparison of the results as well as comments by participants revealed that there are common psychological factors considered important in both Japan and Sweden, but among those there were differences in the degree of importance attributed to certain factors due to differences in culture and institutions.


    Although we implemented our field trials over a relatively short period of one to two years, in order to realize a sustainable society it will be necessary for such activities to be carried out over a long period of time. During such, it will be essential that the design fuses the elements of both the Social Experience (involvement of local communities and society from a long-term perspective) and the User Experience (promoting further adaptation to individuals and a closer relationship to people’s everyday lives, so that people are able to carry out their energy-saving activities every day). We intend to continue our research with the objective of creating new innovations that draw upon both of these perspectives.
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    Abstract


    We are now in the era of a rapidly progressing low birth rate and an aging society. The increasing seriousness of this trend is creating an unavoidable problem for future generations. The image of elderly people that we used to have was of people that needed assistance from surrounding people. However, this concept is changing. In the future, the number of so-called “fit and healthy elderly people” will tend to increase. In such a super-aging society, it is expected to create supportive Information and Communication Technology (ICT) solutions which are relevant to this issue. In order to achieve it, it is essential to define certain issues that derive from the developing needs of elderly with the diversified and complex situation . Below, we define our approach to this task and introduce the impact and effectiveness acquired from repetitive Qualitative Surveys and Field Trials.
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    1. Introduction


    The C&C Innovation Initiative has already conducted research into the subject of “The Elderly in the Community.” In this research we explored the potential needs of the elderly in order for us to define research objectives that will lead to the creation of social values in the super-aging society. The social issues to be addressed in the elderly-care field still remain unclear. In addition, there is still a significant problem to be sorted out before designing an appropriate system based on those proposed issues and conducting relevant experimental trials.


    We have conducted various kinds of research and experimentation in order to solve this problem. In doing so we retained our research attitude of being involved in the actual user situation and location, and then we focused on Qualitative Surveys by staying close to elderly people and listening to their views with the aim of really understanding their condition. Subsequently, we conducted Field Trials in Uda city, Nara prefecture in 2010 and 2011 that targeted the local elderly population, and also in Sendai city, Miyagi prefecture from January to February, 2013, by targeting elderly people in temporary housing as a result of the disastrous tsunami


    In the following section, we introduce a brief outline of our Field Trials and then discuss the issues that focused in designing these Field Trials. We report on the impact and effectiveness of our activities mainly in the context of our Qualitative Surveys as a suitable approach to various issues.

  


  
    2. Field Trials Aiming to Create Local Communities in which Elderly People are Encouraged to Lead Active Lives by Supporting Each Other


    2.1 Approaches to Encouraging Healthy Activities


    In our first Field Trials, we aimed at encouraging elderly people to go out and about, and to increase their opportunities to meet with other people and make a circle of friends and acquaintances (Fig. 1). We conducted this trial in an old town of Uda city, Nara prefecture in January, 2010. Ten local residents participated in this exercise.
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        Fig. 1 Outline of Field Trial program conducted in Uda, Nara prefecture.
      

    


    We asked each participant to wear a pedometer (with built-in RFID) every day. Meanwhile, we installed at their home a device that could read the pedometer data and provides relevant information, and also a robotic console (PaPeRo) that interfaced with the device. Every time that the device was touched with a pedometer, fresh local information was shown on the monitor. PaPeRo also reads out the information by synthesized voice.


    We set up five check points in the town, where we installed a pedometer reader and a set of monitor to display relevant information. We recommended participants to arrange their walk to include passing checkpoints on their route. At the Community Center, one of our five check points, we placed a PaPeRo that was able to mediate conversations of people visiting the Center.


    In our first trial, we aimed at elderly people who were asked to make a habit of wearing the pedometers continuously for long hours in their daily lives. We also made it easy for elderly people to obtain information by enabling the PaPeRo to start talking with a touch of the pedometer and thereby to take the initiative in interactions.1), 2)


    In our Field Trials conducted in the next year, 2011, we added a blood pressure monitor and weight scales and made the robot encourage elderly people to use these devices. The recorded data of usage obtained via these devices shows that the pedometer was touched once or twice almost every day. Gauging weight and blood pressure was conducted 0.7 time per day. We were also able to confirm that the participating elderly people were habitually using these devices.


    2.2 Community Activation Policy


    In 2013, we conducted another filed trial with 40 participants at a temporary housing site in Asuto-nagamachi, Sendai city, Miyagi prefecture. We set the following three targets as core objectives of the trial. Firstly, creation of communities secondly, encouragement of mutual help, and thirdly, encouraging elderly people to behave as in our Nara experiment (Fig. 2).
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        Fig. 2 Outline of the Sendai city experiment arrangement.
      

    


    The targeted temporary housing community consisted of residents that had moved from various areas and sometimes had difficulties in their mutual understanding. We focused on creating community cohesion, including conversation mediation which had not been achieved to our satisfaction in the Field Trials in Nara exercise.


    We prepared an application called “Digital Lounge” targeting an SNS style community via internet social networking to avoid difficulties occurs in the face-to-face mediation of the interactive voice system. We employed tablets and smartphones as a communication device, which have been spreading rapidly in recent years.


    PaPeRo participates in the community and initiates conversation by providing every day topics. The user responds to it by simply pushing the prepared button, by typing a text comment or by handwriting on the monitor. We made the system elderly-friendly so that a user might easily make a response (Photo 1).
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        Photo 1 A user operating his tablet.
      

    


    The PaPeRo submits a particular topic to a chosen group of people in order to influence communication among them. In this way we almost doubled the communication volume among users. Referring to the submitted comments data, the robot introduces a potential friend to a user by finding a person with similar interests. Consequently, there was an almost three fold increase in the number of pairs of people registered as friends. We thereby witnessed a certain successful outcome in the degree of communication enhancement.3)

  


  
    3. Research Activities per Different Issues


    3.1 Research of Issues Regarding the Lives of Elderly People


    When we started these Field Trials, we were not sure if the issues defined for the filed trial described in Section 2 were most suitable for the chosen subjects. All members of the project research team were young and none of us was currently living with his parents or grandparents. In fact, we were inexperienced in the everyday conditions of elderly people’s lives. We therefore conducted the exercises described below in order to define suitable subjects for our trial. We conducted literature searches and


    We conducted literature searches and questionnaires (quantitative surveys). Firstly we defined their trends and behaviors via the survey results, we could set the target “creation of local communities where elderly people can live actively by supporting each other” and could also approach the target by “encouraging elderly people to participate in community activities, where they might experience healthy activities and discover motivations to enjoy life.” But we were still wide of defining tangible subjects and solutions due to a continuing lack of relevant information and experience.


    Roughly speaking, there are two methods of carrying out a social survey. One is the “quantitative survey” that is conducted by collecting answers to questionnaires, and the other is by a “Qualitative Survey” that is conducted by interviewing and observing objects in order to obtain a specific outcome. We then conducted a Qualitative Survey as the next step by hearing from people that were related to the issues.


    As to the health issues, we collected information via interviews with medical experts. Almost all of them told us that the prevention of “lifestyle diseases” is the key to elderly people’s health and that the simplest and easiest solution is “walking.” This advice led us to utilize the “pedometer” in our first Field Trials in encouraging elderly people to “get out and about,” which represents the fundamental solution function.


    We understood through the opinions of participants in the 2010 Field Trials that many people are very much concerned about their blood pressure as a health issue. Medical experts informed us that the collection of daily data is important, in addition to regular clinical health checks. As a result, we added a blood pressure meter and weighing scales in the 2011 Field Trials and adopted a scheme for encouraging people to use these devices on a daily basis.


    As to community issues, we needed to know the actual status of residents’ associations, elderly people’s clubs and of NPOs that support the aged in Nara prefecture by enquiring about issues that concern local elderly people.


    By using interviews, we often heard the words “keeping an eye on the aged” as a key issue. However, we noticed the fact that this was the view of “people who wanted to have an eye kept on the aged.” “The aged that are supposed to have an eye kept on them” did not need it so much. We understood from both groups that it is important to have close neighborhood relationships before implementing Information and Communications Technology (ICT), such as sensors, etc.


    3.2 Qualitative Survey in Tohoku


    The Great East Japan Earthquake occurred immediately after the completion of our second Field Trials at Uda city. Following the disaster, our company had commenced across-theborder activities in search of suitable remedial solutions to the issues raised. We were asked for our opinions and ideas based on the results of our trial in Uda city. As a part of these activities, we visited Kamaishi city and Otsuchi town, Iwate prefecture, accompanied by our colleagues from the NEC Tohoku branch and we were able to hear opinions of the officers of the municipality about issues that faced them. Our visit was in November, more than six months after the earthquake. Even then, what they needed mainly was a helping hand rather than ICT. The actual situation that prevailed in the area was far from our assumptions conferred from Tokyo or from our experiences obtained in the Nara experiment. We could now see how important it was to learn directly from the people concerned.


    Consequently, we chose Tohoku as the target area for our research activities and decided to conduct our 2013 Field Trials there by focusing on Qualitative Surveys as our tool of choice. This was because we thought that some issues that had not yet surfaced in other areas might be now emerging in the disaster stricken areas.


    With the assistance of NEC's Revival Support Promotion Office and NEC Net Innovations, Ltd., based in Sendai, we visited some of the local municipalities, social welfare councils, and tourism associations etc. of the disaster stricken areas of Miyagi prefecture. At these meetings, we introduced our conclusions drawn from our Nara experiments and invited opinions. We also met with a graduate of NEC Social Venture Incubation Program working in Minamisanriku town via an introduction by NEC's CSR Promotion and Social Contributions Office. Thanks to his help, we were able to visit Minamisanriku town and talk directly to the local residents and to their supporters there.


    We visited Minamisanriku town five times with a team of two or three researchers, (for a total of 33 person-days) and we interviewed many people there, including disaster victims living in temporary housing, people engaged in the fishing industry and so on. Through such interviews, we began to understand the situation of their daily lives. Moreover, at the same time we recognized some of the pressing social issues, such as troubles of emerging community at the temporary housing site. These included rifts among the temporary housing site occupants, difficulties between the temporary housing sites and the surrounding areas and sentiments that were held historically towards the people of other local communities.


    In addition to our primary research assignment, we participated in a volunteer activity called the “TOMONI project” sponsored by NEC at Minamisanriku town. We helped local people at a “Fukkou-Ichi (Market for Revival with Happiness)” that was held monthly by shop keepers of Minamisanriku town as part of their reconstruction activities. We understood via this contact with local people about what they were thinking and of what they were in need of.


    As a result of these various activities we learned about the actual situation of people’s lives in the Tohoku disaster stricken areas. After looking into various conditions, we finally decided to locate our experiment at a temporary housing site of Asuto-naga machi, Sendai city. This temporary housing site had people from various areas and in need of a kind of community creation means which might confirm our hypothesis about the potential issues of disaster stricken areas. As to the details of our Field Trials, these were decided based on the plan prepared by us in cooperation with the chairman of the resident’s association and other concerned parties.


    3.3 Activities for Improved Research Skills


    Literature research and quantitative surveys are familiar tools of technological researchers. However, Qualitative Surveys aimed at defining research subjects and discovering clues regarding issues that require solutions were new to us.


    We considered various Qualitative Survey methods, including interviewing skills and observation of behavior so that we might efficiently implement our interviews both with the elderly and with their support. We also attempted “simulated elderly people experiences” aiming at a better understanding of elderly peoples’ behavior at our interviews and observations.


    In the simulated elderly peoples’ experiences, we wore special devices such as goggles that gave us limited eye sight, earplugs to impair our hearing ability and also equipment such as weights to suppress free movement of our arms and legs. The strategy to have such experience by researchers themselves was a part of our experimental approach program. It thereby aimed to observe society through the experience of elderly people by deliberately deteriorating mobility and sensory functions in order to define issues and pinpoint clues to their solution.


    We prepared a special 6-hour program in cooperation with NEC Design & Promotion Ltd. Under the supervision of a qualified professional who was experienced in simulating experiences of elderly people. Together we performed everyday life activities such as operating computers and cell phones, eating, shopping, and using public transportation etc. (Photo 2). The feelings that we experienced in this program helped us also to create better user interface designs etc.
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        Photo 2 A scene from an elderly people experience simulation.
      

    

  


  
    4. Conclusion


    In this project we targeted the “creation of local communities where elderly people are living actively and are supporting each other.” We also attempted approaches for the fulfillment of ICT services by iteratively implementing Qualitative Surveys to discover issues and conducting Field Trials as proof of successful solutions for the issues.


    Throughout the project, we retained our research attitude of being involved in the actual user situation and location. As a result of our trials, we were able to hear not only pleasing comments and positive opinions but also a lot of complaints and negative opinions.


    However, we consider that assimilating issues from these actual opinions and steadily responding to them made it possible from the outcome of our trials to propose a system that elderly people might use habitually; inexperienced in ICT use as they might be. We intend to continue our research activities with the aim of creating social values by focusing on Qualitative Surveys and Field Trials as proof of the success of our solutions.


    Part of this research was supported by the Ministry of Internal Affairs and Communications through Research and Development Project of “Robots for Life Support” (formerly “Ubiquitous Network Robots for elderly and challenged”) that was commissioned and implemented from 2009 to 2013. This research was in cooperation with our own Knowledge Discovery Research Laboratories and Cloud System Research Laboratories.
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    Abstract


    efThe Smart Mobile Cloud (SMC) is a cloud computing service platform. It allows service providers (companies that provide their services via a cloud computing service platform) to launch high quality and equal services more quickly, as well as with less cost. By employing the processes and methods of Design Thinking and human-centered design (HCD) in designing and developing the SMC, it has become possible to provide a service platform that enriches our everyday lives.
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    1. Introduction


    In recent years, services using smart devices have been employed in a variety of fields including purchasing, health care, education, public service, local community, etc. A smart device is not just a communication tool any more. It has now become an essential tool for our society.


    A cloud computing platform is an efficient solution when service providers launch their systems to provide high quality services that contribute to the abundant human life, quickly and economically. At NEC, we have developed the smart mobile cloud (SMC), a cloud computing services platform for smart devices. When designing a platform for cloud computing services, it is important to visualize the customer’s new business by considering their services from the perspective of an end user, and by understanding what an end user is looking for. In order to clarify and meet such needs, we have employed the processes and methods of Design Thinking and HCD to design and develop the SMC. This paper gives an outline of the SMC system and goes on to introduce its development process.

  


  
    2. Outline of the Smart Mobile Cloud (SMC)


    The SMC is a cloud computing service equipped with the following features that enable its implementation as a service suitable for a smart device; (1) providing common components required over a wide range of mobile services, (2) enabling implementation of services quickly and at a lower cost by combining and customizing these components and (3) providing the most suitable NEC “vertical service solution” for each service. It also provides a one-stop service from service management to maintenance.


    The SMC incorporates various systems for ensuring safety countermeasures for mobile devices such as a user authentication/approval system and an information leakage prevention system. The SMC, therefore, equips customers with security. Moreover, it provides a mobile payment service, a real-time notification service and a location information service. The real-time notification service provides smartphone users more chance to receive various services while the location information service supports users with advantageous information for purchases. SMC supports service providers in providing equal values to their customers regardless of time and place; which is the key feature of a mobile device. It also supports the efficient management of retail businesses by analyzing various sales conditions at EC (Electric Commerce) sites.


    Optimal use of the SMC will allow service providers to implement their services with high quality and equality, quickly and economically. These features will result in the enrichment of end users’ everyday lifestyles. These are significant benefits achieved by the SMC.

  


  
    3. The Design and Development of SMC by Employing Design Thinking and HCD Processes


    A cloud computing service platform provides a cluster of technologies that enables implementation of various services that customers expect to launch, quickly and at low cost. When designing such a platform for a cloud computing service, it is important to visualize a customer’s new business by considering their services from the viewpoint of the end user and understanding end users’ needs.


    At the same time, in order to create various services as quickly as possible via the SMC, it is also important to establish a concept for the overall services and share it with the members of staff who are involved in the service platform development. Market trends and technologies related to services for smartphones are changing significantly and rapidly. Therefore, it is essential to choose a method for checking the requirements of users without adopting complicated procedures, so that a prototype may be created quickly and that requirements are defined at an early stage of the development process.


    For this reason we have employed the processes and methods of Design Thinking in creating the SMC. The procedures and methods of the implementation are described in the following section.


    3.1 Creation of the Overall Concept


    First of all, we tried to complete the “Value Proposition” scheme from the viewpoint of the customer. We identified values provided by the SMC and mapped them in the scheme (see Fig. 1). In order to complete this step, we conducted interviews with stakeholders of the aiming service, and also held brainstorming sessions between HCD specialists and the staff of several departments including sales, project management, development, etc.
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        Fig. 1 Value Proposition.
      

    


    The results of the interviews and brainstorming sessions were classified into three different value sets: benefits from the viewpoint of customers, required conditions for achieving these benefits, and user insights (key factors hidden behind user behavior, which makes them feel that they need the service, product, etc.). After completing such classifications, the “Value Proposition” was also compiled as in the Table shown below.


    
    
      Table Examples of the arrangement of values.
    
[image: e130312_02.jpg]


    Next, we have classified these benefits for different users (stakeholders) and compiled them in a scheme called “Benefits of the SMC services” (Fig. 2). We have also mapped and clearly defined the target user ranges in Fig. 3.


    
      [image: e130312_03.jpg]

      
        Fig. 2 Advantages of the SMC services.
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        Fig. 3 The range of target users.
      

    


    After all these processes are completed, several hypotheses of user groups were established by using a simplified persona to shape the image of the user group that the SMC has set as the target user group (Fig. 4). The concept of the service was then created based on the verification results and it was finalized in the “Service Concept Sheet” (Fig. 5). So that all staff members involved in the project were able to share the desired service image and to hold the requisite knowledge in common.
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        Fig. 4 Simplified Persona.
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        Fig. 5 Service Concept Sheet.
      

    


    Furthermore, we have compiled our ideas about the service system that have made it possible to implement the SMC service concept. This process started with sharing ideas among all members of staff by using brainstorming and mind mapping techniques (Fig. 6). It is important to share ideas as much as possible among staff members and also to visualize them, especially for a product or business that demands significant innovation and originality. HCD specialists and UX designers have encouraged sales department staff and engineers to conceptualize as much as possible, and have classified and evaluated these ideas. Among these ideas, the ones with originality were mapped in the “Ideas Sheet” so that they could be shared among related staff members (Fig. 7).
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        Fig. 6 Brainstorming and Mind Mapping.
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        Fig. 7 Ideas sheets.
      

    


    3.2 Examining Requirements for the Newly Introduced Service and Its Prototype Development


    As described so far, the SMC forms a cluster of various technologies so that different prototypes are supposed to be developed by different teams in parallel. Therefore, it is important to avoid variance in the business direction of the teams. To share a common understanding of the business concept and of the goal of the mobile cloud computing service among staff members is essential.


    In order to achieve this, ”Personas” and ”User Scenario Details” (Fig. 8) were compiled and shared among staff members. With regard to the details of requests proposed by users, we tried to understand what the true values of the users were, and have thereby created the proposed scenarios. Based on selected ideas including ones that can be implemented easily in the immediate future and also on ones that must wait some time before starting development, the entire concept of the ideal system was clarified by using visualized specifications. Subsequently, prototypes of the available parts were manufactured in order to evaluate the acceptability and advantages of the service (Fig. 9).
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        Fig. 8 User Scenario Details.
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        Fig. 9 Prototype development (Examining specifications and UI design).
      

    

  


  
    4. Advantages That Result from the Introduction of Design Thinking and HCD


    The processes and methods of Design Thinking and HCD are described above, and the acquired advantages are given below.


    
      	The development department staff and HCD specialists worked together on the system development from the early stages so that ideas could be smoothly employed in the prototype development. The developed prototype was demonstrated subsequently at exhibitions, and business meetings, etc., which helped us to compile records more specifically of the customer requests, required specifications, acceptability in the market, etc.


      	The service or business implementation scenarios (Fig. 10) and the system development were provided with one-stop service solutions. Therefore, a system that corresponds satisfactorily to the needs and opinions of the customers could be developed.


      	The prototype was developed at the early stage of the development process, therefore, customers could visualize scenarios of their new businesses and services. Such a strategy helped them to examine the system before deciding to introduce it.
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        Fig. 10 Implementation scenarios.
      

    

  


  
    5. Conclusion


    Employing the processes and methods of Design Thinking and HCD has made it possible to complete the design and development of SMC quickly. This strategy has resulted in the timely launch of this innovative platform.


    We are now ready to provide basic common components for mobile devices, and have already started to provide purchasing and communications support services. We regard this as the initial stage of the SMC. The mobile service market is expected to expand rapidly in the future and we will catch up with any market advances and introduce new technologies and systems from the perspectives of “society” and “humans.” In order to achieve this, we will continue to create new values in collaboration with engineers and HCD specialists.
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    Abstract


    The multi-function compact ATM (Automated Teller Machine) co-developed by the NEC Group in cooperation with Seven Bank, Ltd. is designed to function as an integral part of a new-style infrastructure that facilitates a variety of contemporary lifestyles. It provides people with access to ATMs in their neighborhood 24 hours a day, while offering a friendlier User Experience and enhanced ease of use for more people. This paper discusses our comprehensive commitment to social value design that ranges from the evolution of user interfaces (improved display content and interface, compliance with Color Universal Design, and improved receipt printouts, etc.) for convenience store ATMs and the provision of services without delay to the improvement of functions that support social values such as ecology and globalization.
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    1. Introduction


    Over the past few decades, convenience stores have had an enormous impact on people’s lives, making it possible for people to take advantage of many services at any time of day and night, while providing them with a sense of security. More recently, in addition to their commercial functions, they have begun to take on social functions, as well - for example, they often serve as a hub for community cooperation to prevent crime or as support providers in the event of a disaster.


    As a result of the large-scale reorganization of the Japanese banking industry in the 1990s, branches were consolidated, reducing the number of ATMs available. Customers who no longer had an ATM in the neighborhood started demanding access to ATMs in more convenient locations. To meet this demand, ATM service became available in convenience stores in 1998. Today almost every convenience store boasts at least one ATM. In fact, you would be hard pressed to find one that doesn’t.


    This paper discusses a case example, in which NEC Group worked to improve the comprehensive values of multi-function compact ATMs (convenience store ATMs) through co-development with Seven Bank Ltd. (hereinafter referred to as Seven Bank).

  


  
    2. Expanding Convenience Store ATMs as Social Infrastructure


    The first-generation (1G) ATM service offered by Seven Bank started in 2001. As the industry leader, we continued our efforts to improve convenience and to pursue new services, introducing the second generation (2G) in 2005 and the third generation (3G) in 2010, which is the most current (Photo). As of 2013, more than 18,000 machines had been installed throughout Japan. For the most part, these ATMs have been installed in Seven-Eleven convenience stores, accounting for the largest share among the ATMs installed in convenience stores in Japan. The deployment of ATMs in familiar convenience stores that can be used anytime 24 hours a day, 365 days a year has effectively increased the social recognition of the convenience store ATM. Thanks to its ease of installation, convenience store ATMs are expanding its venue of activities to public spaces such as shopping centers, train stations, and airports, in addition to convenience stores.
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        Photo The evolution of the Seven Bank ATM.
      

    

  


  
    3. Improving the Social Value of the Convenience Store ATM


    3.1 To Be Used by More People


    To ensure that the convenience store ATM continues to gain support and play an important role as a key component of social infrastructure, it is necessary to constantly adapt to the changing needs of convenience store users and their lifestyles.


    In the past, the typical convenience store shopper was a young single. But as more and more people have come to recognize the convenience of these stores, in which food and other goods can be purchased in small amounts as needed, they have become especially appealing to the elderly and those who can't carry heavy, bulky packages. The strata of convenience store users has expanded, keeping pace with the times, and the number of foreigners and people with disabilities are increasing.


    Foreign workers in Japan who wish to send money overseas often find it difficult to do so because they cannot leave work when the banks are open. To address the needs of these people, Seven Bank launched an overseas remittance service compatible with multiple languages in 2011, which is widely used today by foreigners in Japan. By providing this service at convenience stores, the ATM responds to the lifestyles and needs of the users who, for example, wish to send money to their families at the same time as shopping for food after getting off work at night. When first launched in 2011, this service was only available in Japanese and English, but it has since been enhanced, and as of January 2014, nine language versions of the screens were available.


    In 2007, we introduced voice guidance services for the people with visual impairment, featuring a provided handset. This was the first time this service was made available at a convenience store ATM in Japan. Today this service is available for the people with visual impairment banking at more than 520 associated financial institutions.


    3.2 Improved Safety and Security (Hardware Design)


    Users of convenience store ATMs may worry that someone behind them in line may get a peep at the screen or that strangers may approach them while they are operating the machine. To alleviate these concerns, we have always taken measures to assure that our ATMs can be operated safely and reliably, starting with our very first 1G model (Fig. 1).
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        Fig. 1 Improvement measures for safety and security (3G ATM).
      

    


    To eliminate users’ concerns about being spied on or targeted, we made it our objective to design an ATM that would physically protect the user from prying eyes and make them feel safe while using it.


    To conceal the screen and pinpad, the lines of sight from behind are blocked by large side partitions, an enclosure that conceals the pinpad, and a special film on the screen.


    To further increase the user’s sense of security when using the ATM, a crime prevention button is positioned in a conspicuous location and a mirror is provided that enables the user to see what is going on behind them.


    With the 3G model, these measures have been further refined. The size of the area protected by the side partitions has been almost doubled, providing much more privacy and greatly enhancing the user’s sense of security (Fig. 2).
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        Fig. 2 Expanded space for increased security.
      

    


    3.3 Making Efficiency and Ecology Compatible with Each Other


    Usually there is not much room in convenience stores for people waiting to use the ATM, so it is even more important than with conventional ATMs that users not be forced to wait for long. Our 3G ATM reduced disbursement time to two-thirds; as a result, the usable number per hour increased from 80 to 100. Meanwhile, power consumption was reduced by 48% compared to conventional ATMs.


    At first glance, increasing the usable number might be expected to make energy saving more difficult. However, we were able to successfully address the social demand for energy saving by meticulously working on each technical specification such as the LED-backlit display, switching to the power save mod during standby, and reducing start-up time from the power save mod to zero seconds.


    Together, these efforts have led to a reduction in CO2 emissions of 8,400 tons a year.*1 Apart from that, CO2 emissions have also been reduced by the decreased number of cash carrier operations thanks to the achievement of improved cash management efficiency.

  


  
    *1 Once all 18,000 ATMs have transitioned from the 2G to the 3G

  


  
    4. Improved Usability (User Interface of the Operation Screen)


    Seven Bank’s ATMs have been developed to meet the needs of associated banks and to match the atmosphere of convenience stores. We have also improved the design in terms of usability, ease of viewing, security, and foreign language availability. Now, these features are incorporated in ATMs at other banks. By focusing on better understanding our users and by further improving usability, we have succeeded in implementing a superior ATM design that truly responds to customer needs.


    Described here is the human-centered design (HCD) process for enhancement of ease of viewing and usability in the screen renewal in 2013.


    4.1 Understand and Specify the Context of Use


    To better understand our target users, group interview surveys and user evaluations were conducted with respondents whose ages ranged from late middle-aged (over 50) to the elderly. In these examinations, concept screen prototypes based on the results of past user evaluations were shown to the respondents. We analyzed the respondents’ receptivity to the concept proposals and shared the results with the engineers.


    4.2 Clarify the Goal


    Based on the results from the interviews and evaluations, we set the design objectives for the demonstration prototype which would be next step. In 2010, the Seven Bank ATM user interface (UI) on the operation screen was updated with changes that included the introduction of universal design (UD) fonts that users with low vision can easily read and understand. Despite this improvement, the call center actually received even more complaints about characters being too small and hard to read, due to the overall increase in users of convenience store ATMs combined with a growing elderly population.


    When upgrading the user interface, our priority objectives was to provide UI which gives first-time users smooth experience and gives repeat users better comfort than the last time. Another priority was to further improve character legibility. The project was implemented with the slogan “Friendly ATM.” We created concept sheets, image maps, and scenarios to share the design objectives, and they were used in the investigations of UI images of the next demonstration prototypes.


    4.3 Produce Design Solutions by Demonstration Proposals


    While observing consideration in implementation conditions, we designed two demonstration prototypes. Both have the same screen transition as the UI of the current model: the first one replicates the button locations and overall layout; the second one puts a greater emphasis on friendliness by changing button locations and overall layout to better suit people unfamiliar with ATMs. The first prototype was designed to facilitate a smooth UI renewal for conventional users not to feel stress, while second prototype was designed to promote acquisition of more new users than before.


    4.4 Evaluate the Designs against Requirements


    We carried out comparative evaluations between the screens of the two demonstration models and those of the actual working UIs while providing a machine environment similar to actual experience. The participants in the evaluation were 8 users over 50 years old who were not good at ATM operation. All 8 participants rated the screens of the two demonstration prototypes as easier to use than the conventional UI.


    4.5 Design and Development for Implementation


    Based on the results from the user evaluations, we took concrete measures to reflect the suggested improvements in our design. For example, because of the inverse proportion between the size of characters and the volume of information on screen, the instruction text needed to be as simple as possible. We proceeded with the investigation and adjustment while confirming the screen images, animations, and sounds in the same environment as they would be used in practice by running them on an actual ATM machine.


    4.6 Improvements


    Expansion of the font sizes (up to 1.5x) and simplification of text information (Fig. 3) improved readability and reduced comprehension time.


    
      [image: e130313_04.jpg]

      
        Fig. 3 Expansion of type sizes on screen and simplification of information.
      

    


    The colors used on the screen were also changed (Fig. 4). The design was based on the principles established by color universal design (CUD) to make the screen readable for colorblind people. Transaction displays for financial institutions handling deposits and savings such as banks, as well as for securities companies (except information about service hours and handling fees) have been endowed with the CUD certification from the Color Universal Design Organization (non-profit organization: CUDO).


    
      [image: e130313_05.jpg]

      
        Fig. 4 Improvement of screen by using easier-to-read colors.
      

    


    This upgrade was not confined to the improvement of the screen; the printed receipts were also made more readable. The printed text sizes were made larger, and the layout of the printed information was reviewed. We looked at every detail in both hardware and software in order to optimize ease of use in every aspect.

  


  
    5. Conclusion


    Convenience store ATMs are fast becoming a crucial component of social infrastructure. By connecting with and learning from the various stakeholders who make up our society, we will maintain our commitment to providing services to our diverse range of customers that embody the values most important to our ever-changing society.
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    Abstract


    The operation systems supporting communications networks as social infrastructures are required to maintain service quality and improve job efficiency, and the interface between the system and the administrator, called the user interface (UI), is an important factor for implementing these needs. The NEC Group has recently held an exercise to promote UI standardization with the aim of providing consistency between products. This paper describes the process, techniques and results of this activity.
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    1. Introduction


    In modern society, the communications networks that support the IT systems have come to be indispensable social infrastructures. As social infrastructures, the communications networks must be operated in a permanently stable manner. This cannot be guaranteed merely by establishing reliable communications network components included devices and software. It is also necessary to build a user interface (UI) that allows the system administrator to manage the communications networks management systems and to review network components confidently and efficiently and without initiating human errors.


    In this paper, we discuss UI standardization research activity aimed at providing communications network management systems which are indispensable in our society. These have acquired the social importance that we see today, due to the usability and clarity that is supported by human-centered design (HCD).

  


  
    2. The Need for and the Issues of UI Standardization


    2.1 UI Standardization Needs


    The services provided by a communications network are composed using various software running on a large amount of hardware. Communications networks management systems that include such a large number of components need to identify the configuration and status of each server effortlessly and to manage and maintain them efficiently. It is important for the efficient operation of each system to assure consistency of operation between the different software programs that provide the services and, for this purpose, it is essential to establish UI standards to support the operations system. Standardization and unification of the software UI can reduce the number of operations to be mastered by the system management operators. They can thereby reduce the time required for learning as well as the number of mistakes that occur in actual operations.


    On the other hand, from the standpoint of software product development, UI standardization makes it possible to achieve a certain quality in the GUI design and to reduce the man-hours taken up in the design work, so that improvements in the software quality and productivity can be expected. In addition, UI standardization is expected to underpin NEC’s brand identity by supporting the integration and appeal of NEC products.


    2.2 UI Standardization Issues


    The main issues in UI standardization include how to define the needs of communications network management systems and which needs must become standardization targets. The system administrators who use communications network management systems have different skills depending on the systems, and their need for UI standardization varies depending on their skill levels. Even when the work to be done is the same, the UI that is thought to be easily usable varies between those who are accustomed to system management and those who are not. In addition, the operating procedures of the services provided via the communications networks also vary between services. What is required is to clarify the various needs and define the appropriate factors as the standardization targets.

  


  
    3. Process and Methods for UI Standardization


    In order to standardize UIs, it is necessary to define the standardization targets from a variety of perspectives, as described in the previous section. For this purpose, we employed a team of Human-Centered Design specialists to execute the HCD process. In consequence we decided to compile a UI standard (composed of UI rules and GUI templates) from the results achieved by this process. The implementation process was as outlined below.


    
      1) The system planning phase begins with confirmation of the business plan, the targeted user is then hypothesized, ideas appealing the product are developed using an Experience Map (Photo 1) and the Product Concept is defined.


      
        [image: e130314_01.jpg]

        
          Photo 1 Experience Map.
        

      

    


    
      2) In the subsequent requirements definition phase, images of the users are specified using Personas, and user requirements for implementing the product appeal are clarified (Fig. 1). Job procedures are then shaped by adapting user behavior scenarios to function as work flow to meet user’s requirements.


      
        [image: e130314_02.jpg]

        
          Fig. 1 Example of a Personas.
        

      

    


    
      3) In the final design phase, standardization of the basic structure of screen frame and information presentation/control component are examined, and the GUI design is undertaken by compiling the UI rules that will become the UI standards for developing the Wireframes of each screen (Fig. 2).
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          Fig. 2 Wireframe (Image).
        

      

    

  


  
    4. Results of HCD (Human-Centered Design) Process Activity


    The following subsections describe activities in the HCD process for this project.


    4.1 Product Concept


    Because one of the business plan targets was compatibility with the global situation, we collected information on users from who are familiar with foreign markets at the concept development stage of the system planning phase. Thereby we realized the need for dealing with differences in the sense of values of work and occupations and the differing cultural attitudes between the target countries and Japan. We particularly noticed that the differences in skills and motivations between users depend on the employment conditions and job contents. We therefore assumed two types of user as target users, a “day-duty employee in charge of system operation” and a “night-duty employee in charge of system operation”, and finalized the Product Concept by applying measures for dealing with values and needs of those target users into the GUI and setting the result as the appealing point.


    4.2 Personas and GUI Design


    In the needs definitions phase, we gave more detailed profiles to the target users by defining them as “Personas.” We then confirmed the values emphasized by these Personas, defined the goal to be achieved by the UI, and developed operating procedures, GUI flow, actions and the operations scenario in order to aid the GUI design (Fig. 3).


    
      [image: e130314_04.jpg]

      
        Fig. 3 Relationship of the Persona to the screen Wireframe.
      

    


    The Persona of “day-duty employee in charge of systems operation” is a user that acts positively based on his/her own judgment (who sustains hard work, has high skill and is career- oriented). The Persona of “night-duty employee in charge of systems operation” is a user who receives instructions passively (does not have high morale or will and has skills that are still in the developing stage).


    We developed screen Wireframes by selecting three job UI for the communications network management system, including the “journal (situation/status confirmation) screen,” “evidence registration (system checking) screen” and “log collection (logging) screen” as the key screens. We will explain, in the following sentence, how the Persona was used for examining the screen Wireframe, and also how the Persona and the screen Wireframe worked each other.


    The “role in workplace” and “job characteristics” of the target user clarify job procedures and contribute to decisions on transition of screens. For example, the “evidence registration screen” is prepared in order to ensure that the operator (night-duty) who receives instructions performs the required operations as requested.


    The “Qualifications & skills” and the “managing equipment & server environments, etc.” define the IT skills of each user and the operation method that he or she is familiar with, and thereby contribute to decisions regarding the method of displaying operations guides and the screen layouts. For example, we found that it is necessary to provide an easily understandable operation guide, icon information that considers the visual ease of understanding and a screen with the minimum requisite information. These are prepared for the users with low job skills (night-duty). On the other hand, simple-to-handle, efficiency-oriented screens with high information densities are prepared for higher-skill users (day-duty).


    The “hobbies/likings” and “personal characteristics” of the target user clarify his/her sense of values and contribute to the definition of functions to be implemented as well as to the entire UI design concept. For example, if the system is used by operators with low motivation (night-duty), it is necessary to provide mechanisms that can enhance their motivation, so screens that adopt a gamification approach are prepared.


    4.3 UI Standards (UI rules)


    At the design phase, we examined the transition of screens of the entire system as well as the basic screen frame structure and component layout that are common to all the screens. These were based on the job procedures, job/screen flows, operation scenarios and main transition of screens that were aimed at implementing the product appeal that was defined in the requirements definitions phase. Subsequently, we identify the concepts and rules regarding the GUI, and then compile them into the UI standards (UI rules) (Fig. 4).


    
      [image: e130314_05.jpg]

      
        Fig. 4 Example of UI standards.
      

    


    The UI rules specify “common rules” including the basic screen frame structure, component layouts including information presentation and buttons and operability unification. The “specific rules” includes the screens such as login and menu screens that should be distinguished from the basic screen frame structure, and the “general rules” includes information providing methods for terms, languages and colors.


    Based on the Persona, we standardized the rules by taking the attributes of target users into consideration. Examples of this policy are given in the rules on guidance and messages (guide/instruction/caution texts) to communicate the actions to be taken to support the low-skill users in a simple and easy-to-understand manner in order to reduce the burden of learning. Additionally, in order to allow the higher-skill users to execute tasks efficiently and securely, rules that deal with keyboard operations such as shortcut keys and access keys were also prepared.


    With regard to the contents of the UI rules, we focused on the requisite rules for the field of communications network management systems and described the optimum information in a simple way, so that the relevant points could be understood easily.


    In order to allow the developer to enforce the rules with full understanding and motivation, we explained the “reason” for the need for rules and described the “method” for enforcing them by using illustrations for facilitating understanding. Although there were restrictions to the functions and layouts due to the adopted development library, we contrived the design so that no disharmony was felt, even when the system was used in combination with others.


    We have standardized the UI standards developed in the present project so that it can be applied to other systems as a platform for GUI-related developments, with GUI templates and prototypes.

  


  
    5. Conclusion


    In this paper, we have introduced the methodology and achievements of the development of UI standardization based on the identification of the skill levels and job contents of the system. We have also dealt with the examination of the desirable shape of the UI using HCD, as part of the UI standardization activity for the communications network operations systems.


    In the future, we intend to continue these activities by developing GUI templates to be a part of the UI standards, based on developed Wireframes so that the UI can also be applied to operations/management systems in the telecom carrier field. It is also our aim to improve the quality of our software products and continue the development and improvement of UIs so that our efforts can contribute to society effectively via a reduction in human errors.
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    Abstract


    An air traffic control system is an essential component of today’s social infrastructure, providing aeronautical information to the air traffic controllers who support secure and efficient aircraft flight management. For secure and efficient air traffic control system operations, usability is one very important factor. NEC has developed HI (Human Interface) design guidelines to be employed for requirements definition in developing air traffic control systems, along with screen design, in order to unify their human interface. This has also resulted in other related system design developments that support secure and efficient air traffic control operations. This paper introduces our challenges in developing these guidelines.
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    1. Introduction


    Demand for aircraft has recently been increasing as a means of efficient transportation and commodity distribution in our society. The aircraft is now an essential vehicle for our society. “Air traffic control system” is a generic name for a system that provides aeronautical information to the air traffic controllers who support secure and efficient aircraft flight management. Air traffic control systems are an essential component of today’s social infrastructure.


    In order to operate an air traffic control system securely and efficiently, usability is important, i.e. how smoothly air traffic controllers and other operators can operate the system. NEC has developed HI (Human Interface) design guidelines to be employed to develop a system that supports secure and efficient air traffic control operations. This paper introduces the outline of an air traffic control system, followed by our challenges in developing HI design guidelines.

  


  
    2. Outline of an Air Traffic Control System


    In recent years, many movies and dramas focusing on air traffic controllers have been produced, making the details of their work more familiar among ordinary people. As can be seen in these movies and dramas, air traffic controllers are seamlessly surrounded by an abundance of information in order to make the best possible judgments on aircraft flight management.


    In general, when people think of an air traffic control system, they might picture an air traffic controller sending various commands to a pilot while observing aircraft images displayed on the screen of a radar control panel. However, the radar control panel is not the only thing that an air traffic controller has to look at. The information that an air traffic controller has to handle includes not only the current positions and heights of aircraft, but also climate conditions along flight routes, traffic congestion and even runway construction schedules. Various flight schedule data, from departure points to destinations, etc., are processed in the system and provided continuously to air traffic controllers. “Air traffic control system” is a generic term that includes a system to process this data and provide relevant information, as well as a radar system to detect aircraft. All of these operations are conducted by staff of MLIT (the Japanese Ministry of Land, Infrastructure, Transport and Tourism), with the exception of some maintenance operations.


    Along with air traffic controllers, air traffic services flight information officers and air traffic engineering specialists are also working together to operate the air traffic control system in order to support secure aircraft flight management all day and all night. Air traffic services flight information officers control aeronautical information and coordinate relevant departments, while air traffic engineering specialists monitor the operational status of radars and computers and also conduct their maintenance.


    Demand for higher functionality in aircraft is rising year by year. In order to cope with this demand, more functions and systems are being added to conventional air traffic control systems. The more functions are added, the more complicated systems become. Operators are expected to understand such advanced systems and analyze conditions immediately to give the best possible judgment once any trouble occurs.


    Up till now, the most demanded characteristics of an air traffic control system were punctuality and immediacy. In addition to these, visibility and readability are essential features of the system and demand for usability is increasing. The data provided by improved usability allows operators to quickly make the best possible judgment.

  


  
    3. Development of the HI Design Guidelines


    In order to enhance the usability of the system, it is important to provide a unified screen design and operating procedures to users. A unified HI eliminates human error due to the misunderstanding to displayed objects or operations. At the same time, it can be expected to help users understand the system even better.


    We have developed design guidelines with the aim of unifying the HI of an air traffic control system. These guidelines have contributed to providing improved system usability and secure aircraft flight management, while also encouraging an efficient development process by eliminating duplicated work in the screen design process. The configuration outline and the development process of these guidelines are described in the following section.


    3.1 Development Process and Guideline Configuration


    The guidelines mainly consist of two documents: “Design Principles” and “Screen Design Standards” (Fig. 1).


    
      [image: e130315_01.jpg]

      
        Fig. 1 Configuration of HI design guidelines for air traffic control systems.
      

    


    The Design Principles document states the goal that an air traffic control system should aim for, as well as the policies and principles required to achieve it. It also describes the common elements shared among all staff and customers who are involved in system design and management.


    The Screen Design Standards document develops these policies and principles into detailed regulations for screen design and operating procedures. It mainly describes points that developers who design screens should refer to.


    For example, when a developer needs to check the reasons for a Screen Design Standards, confirm the effectiveness of a design or even add a new item, he/she is able to refer to the Design Principles and understand the background of the design policies. This will also allow engineers to modify Screen Design Standards based on the original goals and principles.


    To develop these guidelines, we first defined the Design Principles and conducted a cross-sectional analysis of various types of current systems in order to determine the details of the Screen Design Standards. System analysis is carried out to identify points to be improved and common factors to be unified, so that rules can be defined for common factors. Instead of simply unifying all screen layout designs, this process enables us to set the optimal rules for each screen based on job priorities, operation frequency, etc. This results in enhanced usability for the entire system.


    It is essential to understand the property of individual users and their operations in order to construct a system with high usability. We have, therefore, conducted the guideline development process with the cooperation of engineers who are familiar with the current system and operations, as well as with researchers who are experts on usability and HI design.


    3.2 Design Principles


    As described in Section 2, today’s air traffic control systems demand even higher reliability and efficiency. Our guidelines have been developed to satisfy this demand to support the conduct of secure and efficient air traffic control operations, while developing rules for fundamental principles, policies and screen layouts to achieve unified HI design.


    Operating an air traffic control system always involves the risk of causing passengers significant inconvenience, such as through delays or conflicting flight schedules, if the operator misunderstands the system information or makes a wrong judgment. We have provided a methodical countermeasure against such errors, as well as an error classification system considering human perception and cognition, whose effectiveness has been proven via our work in power plant operations. Based on these experiences, we have also made general measures to improve usability and relevant expertise accumulated at laboratories, from which we have developed our policy to prevent critical errors.


    We also considered the intuitive human reactions to the appearance of displays and screen operations. Operators perceive various items of information displayed on a screen as visual information to help them understand what is happening and what sort of judgment should be made. Operators then make plans to proceed with their duties by operating various devices. When humans grasp information you can see certain common features in our actions, such as the way of interpreting diagrams, the direction of eye movement, the impression of colors, etc. By optimally using such features, HI design with more intuitive and easy-to-understand processes can be achieved. Our guidelines describe the characteristics of human perception and cognition and provide various measures based on them. We have thereby developed policies for preventing human errors and have developed Design Principles for HI that achieves more intuitive displays and easier operability.


    3.3 Analysis of Current Systems


    The Design Principles regulate major policies, but they are not detailed enough to carry out actual screen design and provide operating procedures. More detailed rules are therefore required. In order to define them, it is necessary to first understand the users’ business, the characteristics of the operations, etc.


    Cross-sectional analyses have been conducted using various kinds of targeted screens, such as those presently employed for air traffic control systems, a prototype of a next-generation air traffic control system, etc.


    (1) Clarification of context of use and requirements


    
      We consulted developers who know about air traffic control operations and clarified context of use such as operation environment (present system and devices, office lighting conditions, etc.), operators conditions (degree of their expertise, age, etc.) and operation types (specialties, diversity, etc.). Clearly writing down the goal of the HI design and its major premises will enable staff to share and review the procedures to achieve that goal, even those who are not directly involved in guideline development.

    


    (2) Identification of usability issues


    
      Analyses of current screens, manuals, standard design rules, etc. were carried out from the standpoint of usability. While considering the above-mentioned design policies and general rules, we identified inappropriate or inconsistent screen designs and operating procedures across the entire operation.


      Ideas to improve the identified issues were examined with a checklist that quantifies the ergonomics knowledge and usability studied in laboratories, etc. Unbiased opinions and expected efficiencies were then shown to and discussed with engineers. During the discussion of the identified issues, we reviewed design purposes and details whenever we found any particular design or operating procedure that may have been employed for clear, unchangeable reasons. This was how we made our decisions on design improvement and consistency.

    


    (3) Identification and classification of common factors


    
      Operators use the system by referring to many different screens for different tasks in order to carry out smooth air traffic control. If consistency of rules for screen design were enforced without considering operation priority, frequency, etc., the system would be far from easy to use. Screens should therefore be classified by the characteristics of each operation according to different tasks, with common rules defined for each classified group of screens.


      We discussed with the engineers the results of system analysis, classified operation details and identified common operations in the target system. Then we examined different rules for each classified operation and appointed the areas of the screen where common rules should be applied. For example, certain representative operations for the system are “data input”, “item filtering” and “information referencing”. We have defined common rules to design the most appropriate screen layout and to provide smooth operations and transitions for each of these representative operation screens.


      Even on screens for different operations, common rules are applied to basic operations such as selecting items, displaying error messages, etc. and these common rules are employed throughout the entire system.

    


    3.4 Development of Screen Design Standards


    We further examined the design policies and developed detailed Screen Design Standards based on the aforementioned analysis. Text expressions, screen layout, operation flows and prohibited items were determined for different screen types. An example shown in Fig. 2 describes the rules regarding a data input popup window, one of the most basic screen layout items. Besides this, windows for data reference and information search (narrowing) are classified into different screen layout types, regulated by different rules.


    
      [image: e130315_02.jpg]

      
        Fig. 2 Sample design standards screen (for popup windows).
      

    


    Moreover, as common rules for the entire system, specific use case are described in addition to how to use each component, as well as prohibited items. In terms of how to use the common components, for example, various common components such as menu windows, tabs, list windows and radio buttons are provided, even for simply selecting an item. The rules must describe the standards of component choice, i.e. which component should be used in which scenario. Along with this description, hints and prohibited items of component usage, as well as detailed schematics for how to use these components, will allow engineers to design appropriate components for appropriate purposes.


    A practical example of these guidelines is shown in Fig. 3. It is a screen sample for monitoring system operation status in a unified manner. It defines screen layout parameters such as the position of the information to be displayed and the expressions used for notification, so that when a large-scale system fault occurs, the operator can intuitively understand the incident and is able to recognize the influenced area and whether or not it is possible to switch from the active system to the remote backup system. While conforming to the rules of color arrangement and component usage that are defined in the guidelines, as well as considering the target work details and user conditions, it is possible to implement a system that optimally and quickly supports decision-making in a fault occurrence.


    
      [image: e130315_03.jpg]

      
        Fig. 3 Example of a screen with the guidelines applied (integrated monitoring screen).
      

    

  


  
    4. Conclusion


    This paper has described the development process for guidelines to unify the HI design of air traffic control systems. We are confident that our guidelines provide various advantages in different scenarios for air traffic control systems.


    From the standpoint of air traffic control operations, unified and intuitive display design and operating procedures across the entire air traffic control system will eliminate simple misunderstandings and eventually prevent human errors. At the same time, these guidelines are expected to reduce operation training times. These advantages can benefit not only a specific operation but also the entire targeted system. From the standpoint of defining system requirements, screen design quality control can be simplified and the amount of reworking can be decreased because detailed standards will be decided and agreed upon with the client at an early stage of system development.


    It has been several years since we completed the first version of these guidelines. We are updating them while applying them to various air traffic control systems so that we are able to continuously improve the compatibility of the guidelines to the target operations. We will continue modifying these guidelines in order to contribute to even more secure and efficient aircraft flight management in the future.
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    Abstract


    In recent years, providing countermeasures to human error has become increasingly important among business operation systems. This trend is especially significant in the fields of aerospace and medical treatment, in which social solutions with high security and reliability are essential. We have developed a Color Combinations Evaluation Method to reduce human error and have applied it to an air traffic control system. This method quantifies three requirements for color combinations that are effective in reducing human error: “Harmony,” “Visual attention of important information” and “Fatigue of eyes.” It also quantifies “user’s perceptual load” that users might receive from color combinations. Developers can determine the optimal color combinations based on calculated value. This paper introduces the Color Combinations Evaluation Method and its practical applications.
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    1. Introduction


    Recently countermeasures to human error are increasingly in demand in business operation systems because a decrease of operational accuracy due to human error sometimes leads to significant damages. Especially in the fields of aerospace, automobile and medical treatment, which provide solutions to our social infrastructure, a variety of efforts have been continuously made in order to achieve high secure and reliable social solutions. These include countermeasures provided in organization management such as the education and training of operators, pairs of operators working together, etc. and also countermeasures provided in system development such as automation, autonomy, error checking, redundancy, and so on. Even after providing these countermeasures, it is still difficult to reduce the risks due to human error.


    We have researched requirements to reduce human error and are developing evaluation systems for HI (Human Interface) design in order to achieve more secure social solutions. This paper describes a Color Combinations Evaluation Method that is effective at reducing human errors such as missing or seeing wrong information. This paper also introduces the practical applications of this method.

  


  
    2. Target of the Color Combinations Evaluation Method


    2.1 Human Error that Occurs When Receiving Information


    Human error can be seen on many occasions, but when observing them from the viewpoint of a human’s process information (Fig. 1), human error can be classified into the following three types:


    
      [image: e130316_01.jpg]

      
        Fig. 1 Steps of human information processing.
      

    


    a) Input error


    
      When an operator receives information, he/she overlooks or sees wrong the information. This may cause misunderstanding and delays of judgment.

    


    b) Intermediate error


    
      When an operator determines a goal based on the received information, he/she makes a wrong judgment due to his/her insufficient expertise or wrong assumptions.

    


    c) Output error


    
      When an operator takes an action to achieve the goal, even if the goal is appropriate, he/she takes a wrong action due to his/her carelessness or insufficient skills.

    


    Any error carries the risk of causing a serious accident. Therefore, it is essential to reduce the occurrence ratio of such error as much as possible. In business operations that error reduction is particularly important, possible countermeasures such as education and training of operators, installation of safety devices, etc., have already been provided. However, in business fields such as air traffic control and medical treatment, it is necessary to refer a large amount of information at once in accordance with business requirements.


    A variety of complex information displayed on a screen too much for operators to handle. In such conditions, risks of oversights or mistaking the information are increased. Moreover, this type of error cannot be significantly reduced via training or education and, once one occurs, it can lead to further errors. In considering these facts, we found that it is necessary to provide countermeasures against being difficult to understand or causing eye strain. In accordance with these demands, we have developed a Color Combinations Evaluation Method in order to reduce human error when an operator receives information from outside the system.


    2.2 Requirements for Human Error Reduction


    Two main factors causing human error such as oversight and seeing wrong during operation of any systems can be listed as follows: (1) the difficulty in finding target information due to complexity of screen layout and bad color harmonization and (2) accumulation of fatigue caused by long hours of operation. If an operator cannot find target information quickly, he/ she will not be able to grasp the current situation (i.e. find the appropriate information on the screen to judge the next action to be taken), which may cause wrong judgment and wrong action. Moreover, when an operator feels fatigue after long hours of operation, it is difficult for him/her to perceive information and make decisions appropriately. Therefore, in order to reduce oversight or seeing wrong, these countermeasures such as making important information easy to aware even on a complex screen and reducing fatigue even in extended operations must be considered.


    In order to approach this issue, we have focused on color combinations, which is an important factor in designing screens. Color is used for various purposes, because of its high expressiveness. For designing screens, Developers have to consider visibility of information, adaptability of operators’ culture and customs and so on. Therefore, it is difficult to determine optimal color combinations for screens with complex information. In appropriate color combinations might make it difficult to aware important information and increase operators’ fatigue of eyes.

  


  
    3. Development of the Color Combination Evaluation Method


    The Color Combinations Evaluation Method that we have developed makes it possible to quantify three requirements in color combinations that are effective in human error reduction: harmony, visual attention of important information and fatigue of eyes. In addition to these requirements, this method also quantifies the perceptual load due to color combinations (Fig. 2).


    
      [image: e130316_02.jpg]

      
        Fig. 2 Outline of the Color Combinations Evaluation Method.
      

    


    So far these requirements were evaluated subjectively by developers or designers. Our evaluation method, however, makes it possible to quantify these requirements and optimize the color combination based on the calculated value. It is possible to optimize the color combination systematically and to satisfy multiple requirements. With our evaluation method, important information can be better emphasized while harmonizing the entire screen color combination, so that an operator is able to recognize the important information and understand its meaning quickly and clearly. Moreover, combinations of adjacent colors are chosen to not overly stimulate human eyesight, so that influence on operators’ fatigue can be minimized. The developed evaluation method also quantifies the load level. The relationship between the load level and the error occurrence ratio has already been proven. By visualizing the load level in the process of reacting to stimuli and recognizing them, the effectiveness of error reduction, which was once difficult to verify, can be confirmed.


    The relevant requirements and perceptual load are as follows.


    3.1 Harmony


    Our method calculates the predominant color of the screen from distribution of the background colors’ hue or tone, and evaluates the harmony of the color combinations based on the color. We have developed an evaluation formula based on the knowledge and experience that we have accumulated through practice. For example, if the background colors hue or tone is dispersed outside the regulated range, most operators will feel that the colors do not harmonize. Harmonized color combinations provide a calm and beautiful impression to users and also it makes easier to emphasis important information.


    3.2 Visual Attention of Important Information


    The saliency of each item on the screen is quantified to evaluate how much important information stands out from other information. “Visual attention” expresses how much an item can draw visual salienc. It consists of features of the color itself (Feature-attention) and features when compare with others (Heterogeneity-attention). These degrees of saliency can be quantified and referred to as “visual attention.” In order to apply to evaluate display screens, we have carried out verification experiments continuously based on existing research mainly in the field image processing. Then we developed the method to calculate the visual attention of each item on a screen. By considering the balance of saliency (visual attraction) of each item, operators are able to find important information more easily and to conduct their work more smoothly.


    3.3 Fatigue of Eyes


    Our system can quantify and evaluate how much various combinations of background colors next to each other make operators’ eyes tired. When two colors whose hue, brightness or saturation are extremely different are placed next to each other, eye strain occurs more frequently. According to this Humans’ Physiological phenomenon, we have developed an evaluation formula by optimally using our accumulated expertise. Color combinations that suppress eyestrain can minimize influence on operators’ fatigue of eyes.


    3.4 Operators' Perceptual Load


    Our method also quantifies the perceptual load due to color combinations at each operational step. Humans generally feel burdens when they receive load from an external source; when these burdens accumulate beyond a certain level, they feel fatigue. Due to loads (burdens) and fatigue, operators lose their concentration, and the possibility of error occurrence increase. We have developed the evaluation method to calculate the perceptual load due to color combinations on a screen. This method has been developed through continuous subject experiments using NASA-TLX, a scale of the subjective evaluation of mental workloads. This method makes it possible to quantify the perceptual load for each operational step and confirm whether each step is easy to cause an error, such as steps that the perceptual load is extremely high and steps that the load increases or decreases rapidly.


    Verification experiments to construct a formula to quantify visual attention and perceptual load were conducted and developed in compliance with the ethical code of Human Interface Society.

  


  
    4. Application to Air Traffic Control System Screens


    We applied our Color Combinations Evaluation Method to air traffic control system screens and then proposed improvements. For the current air traffic control system screen, three colors (yellow, green and cyan) are used for aircraft images on top of the black background. In addition to these items, various other colors are used to indicate other information, such as alerts (red) that indicate a conflict between aircrafts, maps and air traffic routes (orange), etc.


    Air traffic controllers carry out their operations while continuously watching the screen. They are expected to prevent close approach between aircrafts (“conflict”) and to provide quick countermeasures when this occurs. Therefore, the alert indicating the conflict should stand out from other information. With the current screen, however, it is difficult to identify which information is important.


    Fig. 3 shows the visual attention of each item on this current screen, which is calculated by our evaluation method. Items with higher degrees of importance are located toward the left of the graph. “Alert (red),” however, which is the most important item, has only visual attention to “Aircrafts (green and blue).”


    
      [image: e130316_03.jpg]

      
        Fig. 3 Visual attention of each item (current screen).
      

    


    Based on this result, an improvement proposal was made to adjust visual attention of each item according to its level of importance. Fig. 4 shows the visual attention of each item on improved screen and Fig. 5 shows the proposed air traffic control screen. The most important “Alert” stands out from any other items and all “Aircraft” are noticeable next to the “Alert.” At the same time, this proposed screen improves other requirements: making it easier to distinguish the color of each “Aircraft,” making a background color combination in consideration for harmony and fatigue of eyes and applying enough color contrast which increase text readability.
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        Fig. 4 Visual attention of each item (improved screen).
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        Fig. 5 Air traffic control system screen (improved design).
      

    


    Next, Fig. 6 shows the comparison between the current screen and the improved screen, about how much load the operator will receive when he/she searches for each item. We have confirmed that improved color combination enables a significant reduction of the perceptual load for searching for items. Reduction of the perceptual load is confirmed with almost every item (21.6% average reduction and 41.7% maximum reduction).


    
      [image: e130316_06.jpg]

      
        Fig. 6 Perceptual load comparison evaluation results (classified by item).
      

    


    As described so far, we will support the design of screen color combinations that are most suitable to each industry. We will introduce our method to practical screen design and customer proposals by showing the reasons for improvement (requirements) and effects on users (perceptual load reductions).

  


  
    5. Conclusion


    This paper describes the outline of a Color Combinations Evaluation Method for human error reduction and also introduces its practical applications. We will continue to improve this method to contribute to the development of systems with reduced human error by applying this method in the field in which slight error should be avoided such as medical treatment, air traffic control, etc. We will also continue to further enhance the accuracy of our method, verify its effectiveness in a wide range of fields, and develop more secure and reliable system.
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    Abstract


    drawIn order that business styles may be changed and business productivity may be improved through the utilization of smart devices in business operations, the concept of user experience (UX) is important. Smart devices have to offer the value of the experience that makes a user in the field feel that he/she wants to use them even though they may change his/her familiar business style. After having taken notice of facility and equipment inspection as a promising area for the utilization of smart devices, we have developed applications through the practice of human-centered design (HCD) to ensure the effectiveness of smart devices. This paper discusses HCD in the development of smart device applications for facility and equipment inspection.
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    1. Introduction


    In recent years, there have been many cases of reforming business styles and improving business productivity by utilizing smart devices such as smartphones and tablets in business operations. The concept of user experience (UX) will help new business styles to be established and encourage a successful outcome. It offers the value of an experience exciting enough for people in the field to feel that they would like to use these devices even though this would involve changes in their existing accustomed business styles.


    We have brought our attention to facility and equipment inspection, an area in which full utilization of smart devices is expected. In order to enable smart devices to be effectively used in facility and equipment inspection, we have developed supporting applications for facility and equipment inspection by applying human-centered design (HCD), which is designing and improving processes that bring the experiences of users into focus.


    This paper first discusses NEC Group’s smart device solutions and then introduces the development of smart device applications based on Human-Centered Design.

  


  
    2. NEC Group’s Smart Device Solutions


    In comparison with PCs, smart devices feature more intuitive operation by touch screen, superior portability and increased readiness as they are always powered on. At NEC Group, we offer a wide range of solutions that take advantage of these features.


    These features make it possible for IT to be used for places, occasions and users to which it has conventionally been difficult to apply PCs, e.g. “sales support,” with which store instructors can collect information outside the office and send in reports without going back to the office, and “teaching support,” with which elementary school students can practice arithmetic drills while enjoying themselves outside.


    Facility and equipment inspection, which we have focused on in this project, is a service of a highly social nature. It ensures safety of buildings and facilities by confirming their condition, which leads to repairs so that accidents can be prevented. Those facilities include factories, tunnels, railways and data centers, as shown in Fig. 1, which are indispensable for people’s lives. The introduction of smart devices to facility and equipment inspection is expected to achieve new operational styles, such as carrying a large volume of manuals and drawings to the site and easily converting the inspection results into electronic data.


    
      [image: e130317_01.jpg]

      
        Fig. 1 Schematic of facility and equipment inspection operations.
      

    

  


  
    3. Development of Smart Device Applications Based on HCD


    This project has adopted Human-Centered Design from the viewpoints of operators to develop applications that will make the operators feel that they want to use them. The Human-Centered Design process adopted in this project is explained below, in accordance with the four processes specified in ISO 9241-210, which are to understand and specify the context of use, to specify user requirements, to produce design solutions that meet user requirements and to evaluate the designs against requirements.


    3.1. To Understand and Specify the Context of Use


    We conducted fieldwork as well as interviewed operators to investigate the actual conditions of facility and equipment inspection. The investigations were performed from three viewpoints, as follows:


    (1) Characteristics of operators


    
      We conducted our investigation with an emphasis on the need for expert know-how with a view to clarifying the expert nature of the operation supported by the applications.


      As a result of interviews with operators, for instance, we found that user characteristics of both experienced and novice operators were required, from statements saying that there were both experienced and novice operators in many cases. We also discovered that experience and know-how were required to implement operations, from statements saying that workers with 2-3 years’ experience were still beginners. Confirmation of such operators’ characteristics helped us minimize the risk of making pplications that would be difficult to use for novice operators who lacked knowledge in operations, even if they would be easy to use for experienced operators who had sufficient knowledge in operations.

    


    (2) Characteristics of operating environments


    
      Matters which operators took for granted would be difficult to discover from interviews, so we investigated operating environments such as workplaces, inspection objects and physical conditions while placing an emphasis on on-site work.


      For example, there were many large-scale machines at the work sites that looked unfamiliar to us. There were very few facilities that would reveal their names from their appearances alone. This helped us to discover the problem that novice workers were likely to get lost because they could not find the inspection objects. Additionally, some of the inspection objects of voltage and current measurement did not show any reference values. This helped us to detect the problem that a malfunction could be overlooked without the reference values unless the inspector was aware of past measurement values. The confirmation of these problems enabled us to acquire information that novice workers needed.

    


    (3) Characteristics of operations


    
      We also held interviews focusing on contrivances made in the field and problems generated frequently in order to further understand the characteristics of operations which had not been made obvious and their potential needs.


      For example, the interviews revealed the following: basic operational facts such as that about 30 kinds of inspection operations were performed and that each inspection operation included about 10 kinds of facilities and a total of more than 60 kinds of inspection items; contrivances such as that the most efficient order of inspection was thought out and the inspection records were made according to that order; and problems such as that an inspection could not be performed due to the personal circumstances of the facility user, causing it to be forgotten while it was kept on hold.


      Clarification of these made it possible to eliminate factors that prevented operators from performing inspection efficiently, such as the inability to change the order of inspection or postpone the inspection.

    


    3.2. To Specify the User Requirements


    The requirements for work in the field were clarified and classified according to the problems found in the field and contrivances to be introduced, as well as the characteristics of operators, operating environments and the operations themselves which had been detected in our fieldwork. As typical examples, there were two requirements: one to improve efficiency and reduce errors and the other to support novice workers.


    The requirement to improve efficiency and reduce errors takes effect when operators wish to improve the efficiency of inspection operations and reduce careless mistakes. For example, contrivances such as that the most efficient order of inspection is thought out and the inspection records are made according to that order are efforts to reduce chances of moving of equipment and minimize waiting time while taking careful consideration to avoid inspection mistakes. In the meantime, problems such as an inspection being forgotten while it is kept on hold are mistakes that cannot be prevented by skills and can happen to anyone. It is clear from these examples that supports for efficient and accurate operations are necessary no matter what the experience of the operators, whether they are beginners or highly experienced.


    The requirement to support novice workers is to supplement their knowledge of the work. This is because some problems are caused by a lack of knowledge of the work. For example, problems such as novice workers getting lost because they cannot find the inspection objects and malfunctions being overlooked without reference values unless the inspector knows past measurement values. This makes it clear that it is necessary to support novice workers in making decisions so that they can choose appropriate inspection orders and correctly judge normality and abnormality.


    3.3. To Produce Design Solutions that Meet User Requirements


    After an analysis of problems and requirements, we reached the decision that the improvement of efficiency and accuracy of operations is the priority issue in this project. Therefore, we have adopted a user interface (UI) that help facilitate efficient operations regardless of the level of operator skill and also prevent data entry mistakes and omissions.


    In the first place, a large number of items - more than 60 kinds in one inspection operation - need to be inspected in this project. To support operational knowledge, it is also necessary to display information such as the external appearance of the facility or equipment and the past results of inspection for each inspection item.


    In order to achieve these UI requirements, one of typical assumed design is displaying the inspection items on screens after changing the view by pagination, tab switching and scrolling. If all 60+ kinds of inspection items are displayed, however, a large number of pagination, tab-switching and scrolling operations must be carried out, resulting not only in a deterioration of browsing efficiency but also in the likelihood of overlooking inspection items on hold, making it impossible to meet the need to improve efficiency and reduce errors.


    We have now adopted a UI that automatically slides to display the inspection item that needs to be worked on next, in accordance with the inspection operations (Fig. 2). This UI makes it possible to group the instructions for each inspection item together with information such as the input results and the external appearance of the facility or equipment. Then, it displays them all together, as well as to display the next inspection item without the need to scroll after the input has been finished. Thereby it achieves both the display of a large volume of information and the improved efficiency of operations. A system is also incorporated to prevent an inspection item on hold from being forgotten by redisplaying the item on hold when the other inspection items have been finished.
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        Fig. 2 Example of a UI for inspection operations.
      

    


    3.4. To Evaluate the Designs against Requirements


    In order to provide UIs with the usability and pleasantness that will satisfy the operators, reviews were held repeatedly over a short period of time. The reviews were held in a “full-participation style” that all participants in the review make comments on the developed results. We also have employed some of agile software development methods.


    Full-participation reviews were conducted from the viewpoints of efficiency and accuracy, while application prototypes were operated by the project leaders and designers who investigated the application specifications and the developers who were in charge of implementation. As for the problems found in these reviews, the participating project members could take advantage of their expertise to make in-depth investigations into the causes from the viewpoints of both users and developers. This enabled them to come up with feasible solutions for efficient improvement.


    Fig. 3 shows an example of the improvement efforts for the problem of an operational mistake in which the user tapped the same button again and again. In this example, the designer analyzed the cause from the user’s point of view, supposing that the waiting time until the animation would start was so long that it was unclear whether or not the button had been tapped. On the other hand, the developer analyzed the causes in terms of the implementation, concluding that it took too much time for the animation to start because the animation did not start until the entire screen had been displayed. The investigations made in the reviews also included countermeasures through which the operational mistake could be prevented by starting the animation as soon as the screen header was displayed, then displaying the rest later, because doing so would increase the user’s perceived speed. Through the repetition of these investigations, the developers became aware of the importance of the outward attractiveness of operations to users, which virtually eliminated similar questions in subsequent investigations and enabled the developers to execute implementation operations more efficiently.
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        Fig. 3 Example of UI response improvement.
      

    

  


  
    4. Conclusion


    When we asked our customers for their opinions of these applications, one of them said that the ability to display a large volume of information made his work easier to perform because his job was a confirmation operation at a data center which required high accuracy, while another said that these applications looked very useful because his production management operation demanded high speed, etc.


    We at NEC continue to contribute to society by providing products and services that will satisfy our customers by comprehensively achieving better operability and more attractive quality in our customers’ systems through the utilization of UX, while maintaining our commitment to activities in the onsite utilization of smart devices.
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    DCMSTORE-POS is a POS system for mass retailers such as food supermarkets. Previous POS systems have faced challenges with issues reported by customers such as “old-fashioned display” and “bad reputation on usability with field workers.” To solve these problems, the authors attempted to identify issues, analyze workflow, evaluate the results and exchange opinions by organizing a project that includes usability specialists as well as planners, sales engineers and developers who observe the field of use of POS systems. As a result, the authors succeeded in developing a new system that can satisfy both users and managers through a display with easily viewable colors, legible characters and improved operating efficiency thanks to a reduced number of control steps.
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    1. Introduction


    Food supermarkets and convenience stores have recently been providing an increasing range of goods and services closely attached to the daily lives of consumers and are also becoming an indispensable part of society as a base for measures against disasters. The businesses running such stores are now required to manage them more efficiently by providing high added value in the rapidly changing environment affected by the fluctuating economy and consumers’ minds.


    As part of this trend, systems such as POS cash registers, which are handled by many workers including part-timers, are required to implement visibility and legibility to enable users to instantly determine the action to be taken next. POS systems have not only a requirement for high quality but also an increasing requirement for greater ease of use. In this environment, NEC decided to apply Human-Centered Design to POS systems so that we can provide our customers with competitively advantageous systems.

  


  
    2. Understanding of Usage Situations and Identification of Users


    2.1 Identification of Operation Characteristics and Determination of Target Users


    The first action we undertook was fieldwork involving customers in actual stores, in order to understand the characteristics of the target operations in cooperation with personnel from planning and sales departments as well as with the participation of usability specialists. In this fieldwork we identified the problems with the current systems, the characteristics of operations in the field, the concerns of users during use and other points noticed in observation. As part of the identification of operation characteristics, we identified what kind of user uses each function of the POS system, with what frequency, and compiled the results in a table like that shown in Table 1.


    
    
      Table 1 Identification of operation characteristics.
    
[image: e130318_01.jpg]


    After the identification of operation characteristics, we examined the layout of the user interface (UI) schematic by taking into consideration the properties of target users and operating environments. This examination included coloring, texture and control elements such as buttons. We then developed some draft plans for them (Fig. 1).


    
      [image: e130318_02.jpg]

      
        Fig. 1 Examination of UI image layout.
      

    


    2.2 Organization of workflow


    First, the usability specialists sorted more than twenty tasks assumed for current POS systems based on their current manuals, etc. (Table 2) The workflow was then compiled by checking the tasks of customers, checkers (persons in charge of registering the purchased goods by scanning them) and cashiers (persons in charge of accounting settlement at cash registers) in the stream of operations. In addition, the situations of current operations were confirmed through customer feedback to planning and sales personnel, for use in review of the tasks.


    
    
      Table 2 Task breakdown.
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    2.3 Usability Evaluation


    Usability specialists conducted a usability evaluation to identify the usability-related problems and issues of the main functions of the current system (Fig. 2). A usability evaluation is a widely used technique with which usability specialists evaluate an interface based on known empirical rules to clarify problems related to usability. In addition, controllability issues were ranked in importance for use as data to start development. The main issues found in the usability evaluation were as follows:


    
      	(1) The user cannot complete processing until he/she memorizes the operating procedure.


      	(2) Important information cannot be identified at a glance.


      	(3) Visibility is low because the font size and typeface are not suitable for the POS register.

    


    We then arranged the identified problems and issues according to their priority.
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        Fig. 2 Usability evaluation.
      

    

  


  
    3. Display Configuration Examination and Prototyping


    3.1 Study of Display Transitions


    Based on the workflow as examined from the viewpoint of the users, we then studied display transitions that can match the characteristics of the users (Fig. 3). Control operations should be configured so that user tasks can be achieved quickly and easily. The sequence and division of jobs should match the flow of operations so that users can use POS cash registers without being lost, getting confused or performing useless actions.
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        Fig. 3 Study of display transitions.
      

    


    3.2 Wireframe Development


    Next, we developed a Wireframe by incorporating improvements to the problems and issues identified in the usability evaluation. The Wireframe adopts a display configuration that considers the motions of the user’s line of sight to improve controllability and reduce user fatigue. At this time we also studied a control policy that will become the common idea for various displays. Specific display images close to the actual implementation were developed at this stage for detailed examination in case they presented technical issues. The aspects of usability that we took special notice of during Wireframe development were as follows (Fig. 4):
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        Fig. 4 Wireframe development.
      

    


    
      	(1) Screen layout that can guide the line of sight in a natural flow, considering the motions of eyes and hands (flow line from top left to bottom right of the screen)


      	(2) Layout of control buttons that can be easily understood to be “pushable” (able to be pushed)


      	(3) Grouping of associated information items to be displayed together in a single area


      	(4) Display of characters and buttons to be enhanced to a large size for easy comprehension

    


    3.3 Prototyping


    Based on the Wireframe, we repeated evaluations using actual mechanisms with the participation of planning and sales personnel, developers and usability specialists and eventually developed a prototype (Fig. 5). We enumerated the evaluation items in advance, including the colors and color pattern combinations, as well as whether “the control is easy to understand,” “the interface fatigues the eyes,” “the interface is easy and comfortable to view,” “the displayed images match the store” and “the necessary information is included” from the viewpoint of the user. For visibility and controllability, enhanced evaluations were repeated in an ambient brightness and machinery layout similar to the actual store environment.
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        Fig. 5 Prototyping.
      

    

  


  
    4. Compilation of UI Design Guidelines


    Although the project reported herein covered only some of the control displays, we were able to compile a set of UI guidelines that will help future development personnel to design and implement other displays by deliberately considering their usability (Fig. 6). The compilation of consistent UI Design Guidelines will make it possible to provide a unified UI while avoiding regressive design.
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        Fig. 6 UI Design Guidelines.
      

    

  


  
    5. Effects of the Application of Human-Centered Design


    The present project adopted the Human-Centered Design process to make POS systems easy for users to view, understand and use. The main features of this system are as follows:


    
      	Screen layout with full consideration of the motions of eyes and hands to improve controllability and reduce fatigue


      	Selection of colors for panel buttons representing the products from 18 recommended color schemes to implement colors friendly to the user’s eyes


      	Adoption of the Universal Design Font and appropriate use of bold and regular characters for improved visibility and legibility


      	Display configuration based on the principle of “one display per task” for a display design that enables an intuitive understanding of “what is being done now”


      	Incorporation of product photos and pictures into panel buttons to facilitate intuitive control operations


      	Resizable buttons to enable display layout according to job priority


      	Selection of basic color tone from the three colors of green, orange/amber and blue to implement displays matching the properties of each store

    

  


  
    6. Conclusion


    We succeeded in developing a POS system that is “easy to use without hesitation or mistake” for cash register users, who gave us feedback like the following:


    
      	Operation is possible with an intuitive understanding of what to do next.


      	The color tone and increased character size are easy to view and cause reduced eye fatigue.


      	In the case of a register error, the error clearance procedure is displayed on the screen so that it is possible to continue working without a problem.


      	Smooth control operation is possible with very helpful features such as the display of pop-up messages soliciting confirmation, etc.

    


    As seen in the above, system development based on Human-Centered Design makes products easier to use and capable of providing added value for customers. In the future, too, we will continue to actively promote the application of the Human-Centered Design process so that we can offer systems with higher customer satisfaction.
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    Abstract


    The development of multi-featured, high value-added industrial machinery products is essential in the current severe market environment. Under this circumstance, NEC is offering development support consultation services based on our human-centered design (HCD) expertise. Development supports of Customer Orientation and of Design Thinking that are based on HCD allow us to help our customers to improve the usability of their products as well as to increase customer satisfaction, reduce costs, and enhance corporate value. These goals are achieved by contributing to competitive superiority in the market and by enabling customers to create products that are user and society-friendly.
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    1. Introduction


    Used in various areas of society, industrial machinery such as the machine tools used in factories are indispensable for the realization of society in which people may live prosperously and comfortably.


    NEC offers various solutions that contribute to diversity and high added-value for industrial machinery, one of which is a development support consultation services based on human-centered design (HCD). This paper introduces NEC’s HCD development support consultation services that offer solutions with development processes that will create new values while helping solve issues, understand needs, and improve usability in the industrial machinery market.

  


  
    2. 2. Market Environment and Issues of Industrial Machinery


    2.1 Market Environment and Issues


    the market of high value-added products that had hitherto been the special domain of Japanese manufacturers. European and North American manufacturers in competition with Japanese counterparts are also entering the market for low-priced goods. Accompanied by the fierce competition, the demands for severe cost reductions and production-relocation overseas are rapidly increasing. This trend is resulting in significant changes in market structures.


    An efficient distribution of management resources by the appropriate selection and concentration of businesses is crucial for management decision-making and this trend can also determine the competitive outcome in the market. Japanese manufacturers are no exceptions to such market change. Segmentation of the target market and diverse product strategies are becoming issues of vital importance.


    Moreover, the market is demanding that industrial machinery manufacturers propose working processes and solutions that will accelerate the development of automated, multi-featured complex products. To prevent labor accidents, satisfying both ease of use and safety is required. Such constraints place manufacturers in a situation where they have to meet complex market demands and cost reductions at the time of their developments processes.


    Since the products are sold in global markets, it is also necessary to consider the operator skill levels of the various countries. Not only does the development of easy-to-use products lead to the improvement of operational efficiency, but it also leads to a reduction in product introduction costs and training costs, thereby significantly contributing to a reduction in the overall cost.


    Moreover, by taking assembly and maintenance issues into account during the product planning and design phases, we can significantly improve the manufacturability and maintainability of the product, which further leads to a cost reduction for the overall product life cycle.


    2.2 HCD Process Application Possibilities


    Product differentiation via the development of new functions and the provision of advanced performance/functions are underway at each manufacturer as noted above. However, this alone can no longer guarantee competitive superiority over the emerging competition.


    Therefore, we are now focusing on improvements to the development process based on the HCD method as a product development approach. This procedure is slightly different from that offered by the former methods that focused on performance improvements and advanced feature developments.


    We have so far adopted this new strategy for the development of our various products and services, and by incorporating component technologies owned by the NEC Group, we have been able to add new values to our products.


    This approach allows us to match potential “needs” of end users/target markets, with “seeds,” which are the various component technologies owned by NEC, and thereby enabling us to deliver innovation to the market.


    We believe that by applying our HCD expertise and processes at the product concept development and planning stages of the “upstream” product cycle, we can contribute to a further differentiation of our customers products and services, and assure competitive superiority.

  


  
    3. NEC's HCD Consultation Service


    3.1 NEC's Approach to Developing Products with Customer-oriented, Design Thinking-based Processes


    The HCD method comprises the following four steps:


    1) Understanding and grasping user data


    
      Knowing the targeted users


      
        	Questionnaires and Interviews


        	Observation and Intrinsic Value Extraction Methods

      

    


    2) Clarification of objectives


    
      Setting targeted users


      Setting usability goals by specifying usage conditions


      
        	Persona and User Scenario Methods

      

    


    3) Solutions by design


    
      Designs that solve the problems of users


      Designing measures to improve ease of use


      
        	Problem Listing, Prototyping, and Guidelining

      

    


    4) User evaluation


    
      Usability (ease of use) evaluation


      Effectiveness and efficiency evaluation


      
        	Checklists and Walkthroughs


        	Heuristic Evaluation and User Testing

      

    


    Inherent issues and values of end users are extracted via these processes and used to solve problems and prove values. In many cases, manufacturers are aware of inherent values, so that the direction to be taken will become apparent when making an approach to top management.


    By assessing potential needs and creating concepts that add competitive strength in the market, Japanese manufacturers can produce high value-added products that have competitive superiority over those of European and North American manufacturers. This strategy can also lead to the strengthening of brand values that are not susceptible to price competition.


    Meanwhile, in recent years the displays of industrial machinery screens are becoming increasingly complex with the addition of many controls for advanced functions, thereby introducing adverse effects both on visibility and operability. Customer-oriented, Design Thinking-based solutions both in software and hardware aspects are essential for enabling Japanese manufacturers to compete with European and North American manufacturers that have superior operability and design functions.


    3.2 The Value of a Required Supportive Approach from the Upstream


    Due to the acceleration of function diversity over many years, room for improvements in the area of screen design for industrial machinery has reached its limits in many cases. New solutions are now required, such as a design approach that meets ease of use and safety standards, universal design compliance, and manufacturability and maintainability. These will contribute to an overall cost reduction.


    Consequently, the implementation of product developments that require minimum re-working will become possible by applying HCD-based process improvements from the upstream end, such as for supporting concept development and product planning.


    We will thereby be capable of supporting the production process of industrial machinery manufacturers with a consistent backing system, from the concept making and planning to development, prototyping, mass production, and maintenance stages.


    By working together on investigations from upstream, we are able to propose various component technologies simultaneously that will bolster advanced functionality and high added-value to the products. Moreover, we will also be able to support the development and implementation of suitable technologies during customer-oriented and Design Thinking approaches.

  


  
    4. NEC's Embedded Solution Business Model


    We are committed to offering our customers added-value to their products, helping to achieve cost reductions and providing innovation by combining our user interface technologies and a variety of component technologies. These are based on our customer-oriented, Design Thinking-based development support, as well as on our HCD expertise. At NEC we call this strategy the “Embedded Solution Business,” which is now being deployed aggressively (Fig. 1).


    
      [image: e130319_01.jpg]

      
        Fig. 1 Built-in solutions assets.
      

    


    Our Central Research Laboratories have many technologies in which we excel. These include: recognition, vibration sensing, invariant analysis, and security technologies among others. We will leverage these technologies and implementation know-hows under the vision of “Value Co-Creation Research Laboratories,” whereby we will create market value in cooperation with our customers. We will work together with our customers to create new business models that will fully utilize the component technologies and expertise of the NEC Group.


    Based on the NEC Manufacturing Co-Creation Program (Fig. 2), we can also contribute to our customers’ manufacturing process. We are able to offer assets that include our expertise in SCM (Supply Change Management), manufacturing procedures such as production innovations fostered at NEC, and our inherited component technologies.
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        Fig. 2 The NEC Manufacturing Co-Creation Program Concept.
      

    


    Our “Embedded Solutions Business” supports our customers at various stages of the manufacturing process - from the upstream to the downstream stages. The upstream stage includes product strategy formulation, business model creation, concept design and product planning. The downstream stage includes customized developments & supports as well as ODM (Original Design Manufacturing) and EMS (Electronics Manufacturing Services) services. The component technology implements advanced functionality and high added-value. ODM and EMS accomplish high-reliability and high-quality manufacturing in the prototyping and mass production stages (Fig. 3).
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        Fig. 3 NEC's ODM and EMS services.
      

    


    Based on the HCD concept, we are committed to contributing to the improvement of added value for our customers’ products, cost reductions, and innovations. We achieve this by taking the customer-oriented Design Thinking-based approach that is most appropriate for the respective stages.

  


  
    5. Actual Activities and Their Results


    HCD consultation services for industrial machinery products are of proven effectiveness. Details of their activities and effects are described in below.


    5.1 Consultation and Development Support Activities


    In the various industrial machinery fields: such as machine tools, semiconductor production devices, injection molding machines, measurement/examination equipment and medical equipment, the manufacturers are always trying to add more functions and achieve performance improvements. However, more industrial machinery manufacturers are recently probing to achieve a differentiation of operability and also to employ next-generation UIs for control and operations software solutions.


    By utilizing the HCD method and expertise, NEC is providing effective consultation aimed at resolving the various issues of the industrial machinery market and we are thereby undertaking concept creation and new product developments based on the needs that were defined above.


    5.2 The Effects of Consultation and Development Support


    By starting at the product planning and development stages and incorporating NEC’s HCD method and expertise, industrial machinery manufacturers become capable of creating the following effects.


    1) Superiority over the competition


    
      
        	Innovation and state-of-the-art intellectual property by the incorporation of Design Thinking in concept making and development


        	Improvement of product value by applying innovative and high value-added functions and mutually compatible UI operability


        	Revealing and making use of the strengths and admirable functions that the customer already possesses, in order to clearly define competitive threats

      

    


    2) Improvement of customer satisfaction


    
      
        	Manufacture of products by incorporating the requirements of users


        	Improvements in the ease of use for users


        	Improvements in the productivity and operational efficiency of users


        	Improvements in corporate image and brand values based on user rationale as an influence on product development

      

    


    3) Cost reduction


    
      
        	Reduction of backtracking man-hours in the development procedures influenced by user evaluation from the upstream end


        	Reduction in introduction training costs due to the operating UIs that maximize safety and minimize errors


        	Reduction of the number of inquiries from end users resulting in reductions in user support costs


        	Reductions in manufacturing costs and improvements in effective maintenance capabilities due to easy-to-assemble designs

      

    

  


  
    6. Conclusion


    We will continue leveraging our component technologies to support our customers’ improved product performances and features, while at the same time, providing our HCD processing and know-how to back up our customers’ innovations.


    We believe that the difficult market conditions we are now facing are demanding customer-oriented and Design Thinking-based product developments that will help create human-friendly and society-friendly products and services.


    As outlined above, we will make every effort to support our customers in the various stages of the product life cycle, a policy that will in turn enable a better society in which people will be able to live in comfort and prosperity.

  


  
    Authors’ Profiles


    
      TERAKADOYoshiaki
    


    
      Manager

      Minami-Kanto Branch Division
    


    
      *The stated titles and departments of the authors that appear in this paper are as of March, 2014.
    

  


  
    
      Special Issue on Social Value Design - Contributing to Social Value Innovations
    


    
      User experience
    

  


  Development of Easy-To-Use Self-Service Terminal UI for Filling Stations


  
    ABEHiroyuki, MOCHIMARUAtsushi, TAKASHIMAAtsunori, MATSUSHITAToru, INAFUNEMasaya, OZAWANaoki
  


  
    Abstract


    In recent years there has been major growth in the number of Self-Service Terminals installed at filling stations. The “easy to understand, easy to use” aspect of these widespread terminals is important not only for the user but also from the vantage point of the filling station proprietor due to its key role in increasing sales and streamlining business efficiency. For this reason, we have developed a new UI (User Interface) that gives top priority to user-friendliness while addressing the needs of business proprietors and station attendants, drawing upon the expertise of HCD (Human-Centered Design) specialists including workflow analysis, verification and evaluation.
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    1. Introduction


    The installation of self-service filling stations (hereinafter “Self-Service Stations”), where it is the driver who pumps the gas, was legalized in Japan in April of 1998. The number of Self-Service Stations has increased rapidly in recent years, spreading to over 8,600 locations in Japan as of June 2012, becoming a familiar entity and important element of the social infrastructure.


    Although Self-Service Stations are equipped with various types of safety devices and precautions are taken by station attendants (supervisors), it is necessary for the actual user to pay special attention to safety. The Self-Service Terminals by NEC Infrontia Corporation are devices that enable users to order and pay for gasoline by themselves at filling stations (Fig. 1). It likewise incorporates various safety measures to enable people to fuel up their cars securely and safely.


    
      [image: e130320_01.jpg]

      
        Fig.1 Self-service terminal for filling stations.
      

    

  


  
    2. Societal Needs of Self-Service Terminal


    The safety and security requirements of the Self-Service Terminal by the social infrastructure include sustainable operation of the gas pump as well as theft prevention. Even if a malfunction occurs at one terminal, partial system redundancy enables speedy resumption of business as usual. And to deter crime, a robust chassis and reinforced locks have been incorporated.


    More than 10 years have elapsed since the start of Self-Service Stations in Japan, and with their spread there is heightened demand not only for safety and security but also for “easy to understand, easy to use” operation even by first-time users. This is also an important point for business proprietors, as it enables a large number of customers to be gathered.


    With filling stations operating 24 hours a day, and the diversity of skills among station attendants, the improvement in business efficiency brought about by “ease of use” has become an essential factor in selecting terminals. The UI (User Interface) is an especially important factor contributing to “ease of use” and competition is becoming increasingly fierce among manufacturers.


    Moreover, user considerations can be divided into two types. One is the design of areas that are touched directly by the user, or in other words the hardware, including the ease with which paper currency and cards can be inserted or coins can be deposited. The other is the UI which enables user operation while following the guidance being shown on a display screen. For first-time users, the UI serves as a step-by-step guide to the next required selection, and supports smooth and safe operation.


    In this paper, we will introduce how our new UI was developed using HCD (Human-Centered Design) methodology, which aims at achieving what any user will feel is “easy to understand, easy to use” as part of the social infrastructure.

  


  
    3. Development Process According to HCD


    3.1 Clarifying “Easy to Understand, Easy to Use” as the Objective


    Prior to development, specific goals for attaining “easy to understand, easy to use” were considered, of which the five listed below were selected.


    
      	(1) Incorporating touch panel operation and display methods that many people are familiar with (due to the spread of smartphones and tablets making touch panels commonly-used apparatus) so that even first-time users can operate it easily without feeling intimidated.


      	(2) Addressing the needs of those who are not familiar with Self-Service Stations such as the elderly and women, and accommodation of UD (Universal Design).


      	(3) Enhancing user benefits through a signage function that displays messages and ads, offering a point service loyalty program, etc.


      	(4) Improving response speed compared to conventional units (because during touch operation the lack of displays such as “currently communicating” left the user wondering of the terminal was running or not), and simplifying operation (because there were too many steps required for fueling, seeming overly complicated).


      	(5) Accommodating the installation site environment (daytime, nighttime, morning/night) by adopting screen graphics and coloration that are easily recognizable regardless of the time of day.

    


    3.2 Design Steps Leading to Final Product


    3.2.1 Research


    We gathered, organized and clarified the standards and criteria necessary to maintain safe and secure operation in terms of the Universal Design, Accessibility and operability of the Self-Service Terminal UI.


    1) Color coding according to type of hazardous material


    
      High octane = Yellow, Regular = Red, Light oil = Green, etc. (Item 25 of fire code)

    


    2) Adherence to JIS standards


    
      Character size, button size, contrast, blinking speed, etc. (JIS Z 8528-2, JIS Z 8519, JIS X 8341-3)

    


    3.2.2 Design


    We designed an operational workflow after evaluation by HCD experts, then reviewed Wireframes based on that.


    1) Evaluation and design of operational workflow based on review


    
      HCD experts reviewed the operation screen progression from the two perspectives of the Self-Service Stations user and the station proprietor/attendant (Table 1), then applied a review type heuristic evaluation*1 to decide on the most appropriate operational workflow design (Fig. 2).


      
      
        Table 1 Example of review points.
      
[image: e130320_02.jpg]


      
        [image: e130320_03.jpg]

        
          Fig. 2 Operational workflow evaluation and design.
        

      

    


    2) Review of Wireframe


    
      Based on the most appropriate operational workflow designed in the previous section, the Wireframe*2 was evaluated repeatedly with regards to the following criteria (Fig. 3).


      
        	Layout of required information and function elements on the screen


        	Readily viewable information volume


        	Button size required to keep button held down with finger


        	Operational flow within the display screen

      


      
        [image: e130320_04.jpg]

        
          Fig. 3 UI review and Prototype creation
        

      


      Attention was paid to the following content regarding each of the reviewed items.


      
        	Is the button layout consistent with the natural flow of vision and operation?


        	Are the button sizes sufficient to avoid accidentally pressing adjacent buttons?


        	Placing bigger buttons for recommended choices (such as adding a “Full Tank” option).


        	Are the buttons that users want available (such as cost and fuel amount selection buttons)?

      

    


    3.2.3 Assessment


    Based on the Wireframe developed using the previously mentioned method, a Basic Prototype was created for evaluation and the direction was narrowed down.


    1) Production of Prototype


    
      Based on the on-screen structural elements reviewed using the Wireframe, we created a Basic Prototype using the button and animation functions of a presentation software to depict the screen progression. Using this Basic Prototype, those in charge repeatedly reviewed operations through this virtual experience to confirm the screen progression and narrow down the specific elements that required brushing up (Fig. 4). The review points are listed below.


      
        	Adequacy of screen layout and button size


        	Adequacy of screen progression upon cancelling an operation


        	Consistency of screens

      


      
        [image: e130320_05.jpg]

        
          Fig. 4 UI review and Prototype creation.
        

      

    


    2) Narrowing down the design direction


    
      We created multiple visual depictions of the screens depending on the points that were given priority from among those that were decided on as objectives, such as addressing the installation environment or emphasizing sales, and reviewed them (Table 2).


      
      
        Table 2 Criteria for deciding on the design direction.
      
[image: e130320_06.jpg]


      The final concept was decided by consolidating the design direction, for which we implemented an in-house questionnaire pertaining to prospective users and sent multiple suggestions to each of our nine sales offices to acquire the opinions of actual customers, after which the persons in charge discussed the issues and brushed up the plans (Fig. 5).
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          Fig. 5 Consensus of design direction (streamlined and easy to understand).
        

      

    


    3.3 Incorporation into Actual Terminal


    Based on the decided upon concept, UI details were deployed into each screen and confirmed while applying minute revisions and adjustments. Moreover, in preparation for development of the actual terminal, we issued a directive on the graphical elements and design that were to be used in composing the screen, thereby creating an environment where the developing engineer could apply his work smoothly.


    3.3.1 Detailed Confirmation of Operability and Tuning up


    Actual text was incorporated into the on-screen display images for all of the screens, and these were imported into a Visual Prototype using a presentation software, which was embedded into the actual terminal unit for checking. After examining the difference in color reproduction between the development environment (PC) and actual display, verifying the visibility under expected usage conditions and environments, and simulating the actual screen size and panel angle, we applied minute revision and adjustments (Fig. 6).


    
      [image: e130320_08.jpg]

      
        Fig. 6 Detailed confirmation of operability and tuning up.
      

    


    3.3.2 Issuance of Directive Regarding Display Elements and Design


    In order to facilitate efficient teamwork between the developing engineer and HCD experts, we confirmed the size and shape of templates and graphical elements the HCD expert should provide, as well as the division of work between the two. And to enable the developing engineer to apply additional changes to the functional HTML/CSS screens himself, we drafted a design directive (Fig. 7) outlining the color and size of characters, positioning, etc. so that the values allowable under UI rules could be easily understood.
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        Fig. 7 Example of design directive item.
      

    


    3.3.3 Fine-tuning on Actual Unit


    Based on the graphical elements and design directive, the UI was embedded (HTML coding) and displayed on the actual terminal unit for final confirmation of the screen specifications (screen progression, coloration, visibility during day and night, etc.). Under this actually implemented state, the variables of each operation were checked and minor revisions were applied (Fig. 8).


    
      [image: e130320_10.jpg]

      
        Fig.8 Fine-tuning on actual unit.
      

    

  


  
    *1 Heuristic evaluation: An evaluation method applied by usability evaluation experts for extracting usability issues of an interface by comparing it against given empirical rules.


    *2 Wireframe: A prototype created for the purposes of checking the operability within each screen and progression from screen to screen by depicting each screen's display content using only frame borders and text. While simulating actual operation, adjustments can be made to the content, wording, positioning, priority, and emphasis of the constituent elements.

  


  
    4. Conclusion


    User feedback regarding the renewed screen progression based on the user's perspective has included comments such as “operation is very intuitive” and “using it is stress-free because confusion and misoperation have been greatly reduced.”


    Likewise, from the business proprietors and station attendants we have heard comments regarding how the improved operability “improved our work efficiency because the time we spend answering questions has been reduced,” “our turnover ratio increased thanks to the shorter operation time,” “standardized development and the use of templates enable speedier accommodation of customization requests (e.g. embedding a company logo)” and “customization possibilities and scope have expanded (e.g. possible to replace graphics).” The “easy to understand, easy to use” characteristics of the new UI are enjoying positive reviews.


    Through HCD it is possible to develop optimal products based on a wide variety of user perspectives, thereby increasing customer satisfaction. With our new product, we have succeeded in developing a UI with “easy to use” innovations from the perspective of the user and the perspective of the business proprietor and station attendant. We hope to contribute further to goal of achieving an “information society friendly to humans and the earth.”

  


  
    Authors’ Profiles


    
      ABEHiroyuki
    


    
      Senior Manager

      Sales Promotion and Planning Division

      Domestic Marketing Operations Unit

      NEC Infrontia Corporation
    


    
      MOCHIMARUAtsushi
    


    
      Manager

      System Development Division

      Domestic Marketing Operations Unit

      NEC Infrontia Corporation
    


    
      TAKASHIMAAtsunori
    


    
      Assistant Manager

      System Development Division

      Domestic Marketing Operations Unit

      NEC Infrontia Corporation
    


    
      MATSUSHITAToru
    


    
      Senior Creative Director

      Solution Design Department

      Products Design Business Division

      NEC Design & Promotion, Ltd.
    


    
      INAFUNEMasaya
    


    
      Chief Designer

      Solution Design Department

      Products Design Business Division

      NEC Design & Promotion, Ltd.
    


    
      OZAWANaoki
    


    
      Manager

      Design Strategy & Product Planning Group

      Production Coordination Division

      NEC Infrontia Corporation
    


    
      *The stated titles and departments of the authors that appear in this paper are as of March, 2014.
    

  


  
    
      Special Issue on Social Value Design - Contributing to Social Value Innovations
    


    
      User experience
    

  


  Development of Multifunctional Business Phone by Applying Social Value Design


  
    TANIGUCHIEiichi, TOKUNAGAMitsuhiro, SHIBATAYuichiro, NAGAIKazuki, SATOMasayoshi, MATSUDATakashi
  


  
    Abstract


    To meet expected social demand, NEC and NEC Infrontia are in the midst of product development for a business-use multifunctional telephone employing the concept of Social Value Design. This “Social Value Design” is the concept that draws upon Human-Centered Design and Design Thinking to create new innovations while balancing the perspectives of people (User Experience) and society (Social Experience). This paper introduces a specific case in which Social Value Design was achieved during the development of an actual multifunctional business phone.
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    1. Introduction


    NEC and NEC Infrontia plan, develop, manufacture, sell and offer maintenance for multifunctional business phones as part of our corporate network business. The multifunctional business phone is a familiar communication apparatus that efficiently supports work at the office. Due to its nature, in addition to improving efficiency that is important to business, there is an equality about it that enables anyone to use it, as well as emphasis being placed on social value design (SVD) such as innovations to enable integrated use with smart devices. Keeping these facts in mind, we would like to introduce our development of a new multifunctional business phone.

  


  
    2. Background


    In the development of the multifunctional business phone, we recognized that the demand for high accessibility and Universal Design (UD) is growing along with changes in society (such as the progression of global aging), in addition to the requirements of a global product.


    Although multifunctional business phones have been used primarily by corporate employees, an increasing number of companies are adopting the 65-year-old retirement system subsequent to the amended version of the Act Concerning Stabilization of Employment of Older Persons coming into force as of April 1, 2013, so it is expected that the user age range (including elderly) will become broader. What’s more, it has been widely adopted for use in hotel rooms both in Japan and abroad, making it a device used by the general public.


    Our multifunctional business phones are highly regarded by companies by virtue of the ease of use and connection stability that users demand of a fixed line multifunctional phone, and still enjoy growth in demand. However, fixed line phones in general such as public phones and home phones have steadily decreased since 1997 due to the rapid increased in wireless terminals (such as smartphones).


    In order to continue providing telephones with the benefits of “ease of use and stability” to vast amounts of people on an ongoing basis, it will be necessary to accommodate society’s needs which are in a state of continuous change.


    In such an environment, verifying the needs of a multifunctional business phone based on a well-balanced perspective encompassing both the user experience (UX) and social experience (SX) will bring to light the new problems that need to be addressed. Furthermore, devising breakthroughs to solve these problems will lead to innovations, and onward to the creation of new values.

  


  
    3. Product Development Based on SVD Concept


    How SVD is incorporated into the development stage of a multifunctional business phone is extremely important. Product development took place based on Human Centered Design (HCD) and Design Thinking, and was validated through the perspectives of both UX and SX.


    (1) User Experience perspective


    
      In order to create a multifunctional business phone that can be used comfortably by a wide variety of users from a UX perspective, we conducted Universal Design standardization activities from 2002. First we had a multifunctional business phone evaluated by a wide spectrum of users, and based on this, drew up the UD guidelines of NEC Infrontia, after which version updates have been applied. These UD guidelines were applied not only to the development of the multifunctional business phone but to all of our company's products.

    


    (2) Social Experience perspective


    
      We develop multifunctional business phones that play their part in helping society and organizations run efficiently and smoothly, as well as addressing global environmental and energy issues, by incorporating ideas to reduce power consumption and lessen the need to replace products due to changes in the usage conditions. Furthermore, we are undertaking the globalization of our products by incorporating HCD methodology.

    


    (3) Bolstering product strengths through innovations


    
      We are striving to provide ongoing product enhancements, increased added-value, and improved customer satisfaction, through breakthrough innovations that will allow us to accommodate the latest telecommunications technologies and environments, meet new market needs, and expand our services with devices that can be integrated each other.

    

  


  
    4. Examples of Product Adaptation


    The specific manifestations of SVD on the DT Series (Photo 1) multifunctional business phone are discussed herewith.


    
      [image: e130321_01.jpg]

      
        Photo 1 Multi-functional business phone DT Series.
      

    


    4.1 Specific Examples of UX


    (1) Accommodating the shape


    
      1) Cursor keys


      
        As shown in Fig. 1, conventional units used a single donut-shaped key for cursor movement, however with the new unit four individual buttons were adopted for up/down/left/right operation. While maintaining a singular-looking design, the use of separate buttons is friendlier to people with upper limb disabilities who use a stick for button pushing, as it minimizes the likelihood of incorrect operations due to slipping.


        
          [image: e130321_02.jpg]

          
            Fig. 1 Cursor key.
          

        

      


      2) Dial buttons


      
        Special manufacturing technology was applied for the Dial buttons (Photo 2) to achieve transparent keys for sense of luxury while also providing ease of viewing, and the key characters are strong against wear even after extended use. Additionally, backlighting was made available for easy usage in the dark.


        
          [image: e130321_03.jpg]

          
            Photo 2 Dial buttons.
          

        

      

    


    (2) Accommodating a wide variety of users


    
      1) In consideration for the people with hearing impaired


      
        For the people with hearing impaired, considerations were applied to the following two.


        
          	For compatibility with hearing aids, the adopted handset is easy to hear even for users of telecoil hearing aids.


          	Wideband sound quality delivers “easy for anyone to hear” sound with clarity and depth.

        


        2) In consideration for the people with visually impaired


        
          For the people with visually impaired, we adopted a voice confirmation function. Instead of a confirmation beeps, when dial buttons 1 and 2 are pressed, a confirmation voice reads out “one, two.” As a result, the totally blind and the visually challenged can aurally confirm which buttons are being pressed.

        

      


      (3) Accommodating display, brightness and alarm light


      
        For the display screen, we adopted a color LCD with easy-to-read outline fonts in consideration of text color and contrast.


        The line buttons (Photo 3) illuminate over the entire surface, providing superior distinguishability compared to conventional units. Buttons shine in red and green, and by shining steadily or flashing, clearly convey the different states of each button to minimize misunderstandings.

      


      
        [image: e130321_04.jpg]

        
          Photo 3 Line buttons.(Differs from actual lighting array)
        

      

    


    4.2 Specific Examples of SX


    (1) Global compatibility


    
      In order to be able to respond flexibly to the global business scene, the system of the LCD display screen supports characters of 6 to 18 languages. Fig. 2 shows an example of Russian and Korean. It is capable of meeting the demands of global business.


      
        [image: e130321_05.jpg]

        
          Fig. 2 LCD display examples for Korean and Russian.
        

      

    


    (2) Expandability


    
      Since each individual phone offers expandability of function buttons via expansion adapter, they are able to flexibly support phone system revisions and additions in case of any office layout change. By avoiding the unnecessary disposal of phones, it is friendly to the environment. As shown in Fig. 3, two types of button expansion adapters are available - 8 button and 16 button.


      
        [image: e130321_06.jpg]

        
          Fig. 3 Button add-on adapter
        

      

    


    (3) Power-saving measures


    
      In response to the social needs of saving power, the power-saving function can be engaged automatically or manually when the multifunctional business phone is not in use. It is possible to reduce standby power to zero, helping to reduce power consumption. The system configuration provides a reduction in power consumption of about 30% to 50% (Fig. 4).


      
        [image: e130321_07.jpg]

        
          Fig. 4 Reduced power consumption due to power save function.
        

      

    


    (4) Power outage countermeasures


    
      As shown in Fig. 5, equipping an optional battery on the system side enabled up to 3 hours normal operation even during power outages, thereby supporting social needs as an infrastructure that can be used at any time.


      
        [image: e130321_08.jpg]

        
          Fig. 5 Power outage countermeasures.
        

      

    


    4.3 Specific Examples of Innovations


    Because of the spread of smartphones in recent years, we have attempted to develop innovations that integrate smartphones with multifunctional business phones, and will introduce a new style of operations herewith.


    As shown in Fig. 6, calls made to a smartphone can be answered using a multifunctional business phone. What's more, it is possible to switch a conversation taking place at a multifunctional business phone over to the smartphone. And in addition, it is possible to use the smartphone’s phonebook and call history to make calls from the multifunctional business phone.


    
      [image: e130321_09.jpg]

      
        Fig. 6 Integration with smartphone.
      

    


    Usability is greatly improved by the ability to switch between smartphone and multifunctional business phone according to the situation at hand.

  


  
    5. Outcome


    Our multifunctional business phones are highly evaluated in the market, ranking No. 1 in Japanese domestic market share, and No. 3 for overseas (as of 2012). Furthermore, developing products with due regard to globalization has enabled marketing on a worldwide scale, with sales handled in 118 countries.

  


  
    6. Corporate Policy Aimed at SX (Social Experience)


    NEC has published details pertaining to accessibility of business phones and related equipment on the Web (see related URL). The opened format to the public is in accordance with VPAT (Voluntary Product Accessibility Template) which is compliant to the Rehabilitation Act, Section 508 in the United States.


    VPAT was put together by a council in the U.S. in accordance with the spirit of Section 508 which seeks to promote competition and evolution without specifying any base line for the achievement of accessibility, making it essentially a template for a self-evaluated “report card.” VPAT was originally intended for use by procurement officers in the U.S. federal government to use in their market research, and provision of information takes place according to company policy such as (1) full disclosure through VPATs downloadable from the corporate website, and (2) limited disclosure through the release of information in response to individual inquiries by procurement officers. As for our business phones and related equipment, VPATs are published on our website that is viewable by anyone (full disclosure), and by continuously updating for each new additional model, assures accessibility to information not only in the U.S. but by people all over the world.

  


  
    7. Conclusion


    In the future, we intend to continue developing efficient and easy-to-use multifunctional business phones by promoting innovations based on the Social Value Design concept and balancing the perspectives of people and society.

  


  
    * Bluetooth is a trademark owned by the Bluetooth SIG, Inc., and is used by NEC Corporation under license.
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  NEC Group Commitment to Web Accessibility
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    Abstract


    The NEC corporate website is our official site that transmits our corporate and product information for Japan. Since it was launched in the late 1990s, we have endeavored to address accessibility based on the web strategies that we have developed in line with the new technologies. This paper introduces our commitment to ensuring and improving accessibility to the NEC official website, including the preparation of guidelines, accessibility training, and improvements to the website administration structure.
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    1. Introduction


    Today a lot of corporate information is transmitted via websites and web applications. Some of them are information required for supporting society of its citizens, such as to facilitate recruitment and to provide product and service information. As information and communication technologies evolve with the development of new devices and systems, concern is mounting over the growing digital divide. This is tending to increase due to the user stratification brought about by social changes, such as aging populations, globalization and the social participation of the disabled etc.


    In the aftermath of the Great East Japan Earthquake, there were cases where information not only on the public websites but also on corporate websites proved to be vital for life support and for the continuity of everyday lifestyles. This has encouraged public attention to be focused on the importance of websites. Similarly, Tokyo’s winning bid for the 2020 Olympic Games has been arousing public attention with regard to corporate efforts to promote Web Accessibility.


    It is now demanded that companies consider accessibility in order to allow as many people as possible with diverse needs to use their websites easily and equally. Nevertheless, corporate websites are affected by many issues associated with addressing such accessibility. There are few companies in fact in Japan that are successful in coping satisfactorily with Web Accessibility in complying with the Japanese standards.


    NEC's corporate site as intended for Japan (http://jpn.ne.com) (Fig. 1) is our official site that transmits NEC's corporate information and product news. The site averages about 1.1 million visitors a month and has 7 million page views.


    
      [image: e130322_01.jpg]

      
        Fig. 1 NEC’s corporate website. (URL：http://jpn.nec.com)
      

    


    Since our site was launched in the late 1990s we have been making every effort to improve Web Accessibility based on a web strategy that embraces the new technologies. In 2012 we made our site compliant with JIS X 8341-3:2010 (Web Accessibility JIS)*1 of the Japanese Industrial Standards Committee in international cooperation with the Web Content Accessibility Guidelines (WCAG) 2.0. We then announced details of our accessibility policy, and we will achieve compliance with Class AA of JIS X 8341-3:2010 for the websites under the “http://jpn.nec.com/” domain by 2015. This paper introduces our commitment to the assurance and improvement of accessibility as adopted for NEC’s corporate website.

  


  
    *1 The expressions “partial compliance” and “compliance” are based on the expressions in the “JIS X 8341-3:2010 Compliance Level Indication Guidelines for Website Contents: First Edition - August 20, 2010” by the Web Accessibility Infrastructure Committee of Info-communication Access Council.

  


  
    2. Trends in Accessibility and Its Requirements


    2.1 Social Trends Concerning Web Content Accessibility


    In 1994, the standardization of the World Wide Web,which was then making rapid progress, was initiated by the World Wide Web Consortium (W3C). The issue of web content accessibility was brought into focus by the enactment of Section 508 of the US Rehabilitation Act in 2001. The W3C's WCAG 1.0 recommendation caused a further rapid increase in the awareness of issues regarding accessibility to systems, products, and webpages. Subsequently, in response to this trend, preparation for drawing up standards regarding accessibility began also in Japan. The result was the establishment of “Guidelines for older persons and persons with disabilities - Information and communications equipment, software and services,” generally known as the “Web Accessibility JIS (JIS X 8431),” in 2004. In this guideline, Part 3 entitled “Web Content” particularly attracted attention due to the explosive spread of the Internet. Its revised version was released in August 2010 in line with the current technological advancements.


    The “Web Accessibility JIS” specifies the minimum number of required items so that users working in unique environments can easily operate information devices and systems and also enjoy services. Appropriate compliance with laws and standards will help the elderly and disabled to participate actively in society. It also contributes to the creation of a society where everyone - including website visitors from various native language backgrounds and who connect from poor connectivity environment - enjoy the benefits of the digital society. It can also be helpful for solving the growth of the digital divide, which is one of social issues caused by the increasing complexity of society.


    2.2 Rapidly Changing Web Technologies and the Issues That Remain to be Solved


    While the importance of coping with accessibility issues is increasing, web technologies are continuing to change and becoming more and more advanced and intricate.


    In the late 1990s various non-standardized browsers and their new versions were flooding the market and they had to be examined and verified one by one. Rich media emerged around 2000, but its technology did not satisfactorily address the issues of accessibility. While adopting this new media, it was necessary to search for how to cope with the accessibility issues. By the mid-2000s, it became vital in terms of cost and efficiency to introduce a Contents Management System (CMS). Even today, however, there are still many functional issues in accessibility regarding compliance levels, thereby making it very difficult to achieve both the introduction of CMS and compatibility with Web Accessibility Standards.


    Today, social networking services (SNSs) are playing an important role in communication, and they have become an indispensable tool and are optimally used in the administration of corporate websites. Such a tool, however, may only be introduced if the accessibility compliance level is verified (Fig. 2).
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        Fig. 2 Trends in web technologies and Issues in achieving the required compliance level.
      

    


    2.3 Requirements for Corporate Web Accessibility


    In such an environment with constant and rapid changes, the following requirements are important for companies to deal with accessibility.


    
      	(1) Clarifying one’s own company’s guidelines for accessibility and the goals, and also presenting practical methods based on the actual conditions.


      	(2) Improving the awareness of the importance of accessibility, and providing accessibility trainings that can offer tangible experience in the needs for accessibility.


      	(3) Preparing administration systems that makes it possible to share information quickly and to deal flexibly with changes.

    

  


  
    3. Positioning and Transition of Our Corporate Website


    We position our website as an important medium that leverages communication for our various stakeholders. These are all the people concerned with our corporate activities such as: customers, shareholders, investors, suppliers, local communities, and employees. It is necessary for a company to take responsible action that is beneficial for both company and stakeholders by valuing their interactions and by improving management quality. In order that we may contribute to solving social problems through our business activities, we regard communications with stakeholders as especially important for enabling us to perceive social trends promptly.


    Based on this notion, we have endeavored to achieve both assurance and improvement of accessibility since the very beginning of the launching of our website as an IT company, in order to let as many people as possible use our website easily and equally by providing web strategies incorporating the latest web technologies.


    Our web strategies include various processes such as the early launch of our official site in the 1990s, introduction of the CMS, SNS linkage, and global domain integration as well as helping our site to transform from a mere information transmission site into a truly global marketing site.


    Our efforts toward accessibility started immediately after our website was launched in 1994. At that time, there were no Japanese standards to guide us. We started our research with the assistance of a few experts. The recommendations announced by the W3C were translated into Japanese, and the translation was then compiled as a guideline for study meetings. Prior to the announcement by the JIS, we completed our Web Accessibility Guidelines and the requisite tools in 2000. The experts recruited by NEC also became active as JIS committee members when the subsequent JIS announcements were made. Spurred on by the announcement of 2004, NEC strengthened both guidelines and tools. It was prescribed in the 2010 revised guidelines edition that policies and test results should be made public and that the graded class of JIS X 8341-3:2010should be announced. It was also announced that the measures should be made available in a timely manner, the accessibility policies and test results should be made public in 2012, and also the compliance with Class AA of JIS X 8341-3:2010 for the websites under the “http://jpn.nec.com/” domain should be achieved by 2015 (Fig. 3).
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        Fig. 3 NEC's Web Accessibility Strategies.
      

    

  


  
    4. The Characteristics of NEC's Commitment to Accessibility


    Our commitment to deal with with the latest web technologies and accessibility in response to the ever-changing web environment has three characteristics. These are discussed below.


    1) Completion of the guidelines


    
      NEC has established basic web guidelines in order to maintain the quality of our website at a defined level. This strategy features the dual purposes of specifying the goals of our website and of adopting practical methods based on the actual conditions. Although the basic guidelines include attention to accessibility, additional detailed guidelines are provided as to items that require particular consideration. For detailed accessibility specifications, the NEC Web Accessibility Guidelines are provided.


      Moreover, because it is difficult to cope with accessibility in actual operations, we are also making efforts to ease applicability and also to maintain and improve quality by employing shared templates (Fig. 4).
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          Fig. 4 Guideline for Web Accessibility (example).
        

      


      We started our work on the employment of shared templates at the beginning of 1994. At that time, we contacted each business division and explained them about templates with standardized document structures that were manually created, and their HTML files were distributed as needed. Since 2000, we subsequently provided templates incorporating a syntax checking function added to the CMS. However, since these templates were editable, their evaluation required expert knowledge.


      In 2012, we achieved global distribution of template components that implemented automate operations such as the elimination of HTML-tagging mistakes caused by human errors and the adjustment of consistency in headers design, which would conventionally require a knowledge of syntax. This strategy helped achieve an infrastructure to easily create webpage frameworks in accordance with our content accessibility guidelines.

    


    2) Accessibility training


    
      Even when the templates have been provided and the page creation infrastructure has been made available to ensure accessibility, it is still necessary to consider information content in order to deal more proficiently with Web Accessibility. Recent increases in data volumes and data renewal speeds make it practical for the information to be transmitted by all divisions and all employees. Therefore, it is of vital importance that a training system should be set up to improve the awareness of all the NEC Group employees and to offer tangible experience in the need for accessibility.


      As part of our efforts to improve the awareness of all of the NEC Group employees, they are offered the e-learning course of accessibility training. Launched in 2008, the course has been taken by more than 32,000 employees as of February 2014. It is a training program that offers basic knowledge of the importance of dealing with accessibility, the relevant laws, and the JIS standards. In order to support the training framework for staff members who are involved in Web Accessibility to understand the needs for accessibility deeply, we also hold accessibility experience workshops. In such workshops, participants can undergo experiences that simulate the daily lives of the elderly and disabled by wearing various pseudo-experience tools (Fig. 5).
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          Fig. 5 Accessibility training.
        

      

    


    3) Web administration structure


    
      Web trends are always changing rapidly. Therefore, administration methods, rules, and guidelines are also subject to constant changes. In order to cope quickly with these changes, we launched the Web Utilization Promotion Council, in which all web-related personnel at our business divisions and Group companies in Japan have been enrolled. While the Whole Company Web Office is playing a central role, information on web strategies, execution structures, and administration is provided and shared. Strategies to deal with accessibility are drawn up by the Accessibility Promotion and Expert Divisions in cooperation with the Whole Company Web Office. These guidelines and operational procedures are shared via the Global Help Desk in supporting production and the administrations of the business divisions and affiliated companies (Fig. 6).
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          Fig. 6 NEC Group's web administration structure.
        

      

    

  


  
    5. Conclusion


    In this paper, we discussed our efforts toward Web Accessibility at NEC’s official website. These efforts are employed for the developments of public systems and also products supporting individual customers by providing consultations and training programs in order to implement Web Accessibility. We will deploy our efforts to develop more innovative products and services. The NEC Group intends to accelerate its commitment to accessibility in order to contribute to the achievements of a society where as many people as possible can easily and equally enjoy the benefits of the digital age.

  


  
    *Netscape is a registered trademark of AOL Inc.


    *Internet Explorer is a registered trademark or trademark of Microsoft Corporation in the U.S. and other countries.


    *Firefox is a registered trademark of Mozilla Foundation.


    *Flash is a trademark or registered trademark of Adobe Systems Incorporated in the U.S. and other countries.


    *Java is a registered trademark of Oracle Corporation and/or its affiliates in the U.S. and other countries.


    *YouTube is a registered trademark or trademark of Google Inc. in the U.S. and other countries.


    *Twitter is a registered trademark or trademark of Twitter, Inc.
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    Abstract


    Activities to promote Social Value Design in an enterprise consist of (1) the planning and development of products and services, (2) analysis of the effects of human-centered design (HCD) in activities and case implementation, (3) standardization of user interface (UI) and appearance and development of standard processes, (4) human resource cultivation and education and (5) organizational arrangement. In this paper, the authors report on the activities related to the effect analysis and case implementation that are effective to make NEC employees recognize the necessity of HCD. In this paper, the in-house effects of HCD activities include contributing to sales and improving development efficiency and quality and the effect for the benefit of customers is improved job efficiency. In addition, this paper also clarifies the effects of the NEC Group’s in-house HCD enforcement project. The results of the analysis were posted on our intranet site and utilized it in education to enhance understanding of HCD and the will to undertake related endeavors throughout the entire Group.
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    1. Introduction


    Social Value Design creates new value for society and our customers’ business using human-centered design (HCD) and design thinking. At NEC, we believe it is important to consider value from the perspectives of humans and society based on full use of advanced technology in order to develop NEC’s Solutions for Society. To apply Social Value Design to the planning and development of products and services, the efforts of the entire NEC Group are critical. In this paper, we will report on our activities to promote Social Value Design within the NEC Group.

  


  
    2. Overview of Social Value Design Promotion Activities


    Our in-house promotion of Social Value Design consists of five types of activities, as shown in Fig. 1. The basis of all of them is (1) the planning and development of products and services applied Social Value Design. These activities are performed in collaboration between each operations department and a group of HCD specialists. To promote Social Value Design widely in-house, we are conducting various activities based on these hands-on activities.


    
      [image: e130323_01.jpg]

      
        Fig. 1 Outline of in-house Social Value Design promotion activities.
      

    


    For example, we perform (2) analysis of the effects of HCD in hands-on activities and case implementation and also (3) standardization of UI and appearance and also development of standard planning/development processes incorporating HCD. Based on the results of these activities, we then perform (4) human resource cultivation and education to promote understanding of HCD and improve skills. Concurrent with education activities, we also study methods to develop activities in collaboration with each operations department and (5) arrange the organization and system appropriate to each department by considering the characteristics of its handled products, existing processes and organization.


    In the next section, we will discuss in detail the effect analysis and case implementation that are effective at helping inhouse staff recognize the necessity of HCD.

  


  
    3. Analysis of the Effect of HCD


    3.1 Purpose of Effect Analysis


    To apply HCD to the product development of an enterprise, it is necessary for the in-house staff, including developers and management, to recognize the necessity of HCD and incorporate it into their development processes. However, since the introduction of HCD often involves new activities that are not included in existing development processes, it is important to demonstrate a return on investment. We therefore collected the activity processes of projects applying HCD and analyzed what kinds of effects were obtained.


    3.2 Effect Types and Analysis Methods


    HCD effects can be divided into in-house effects, such as those for the development department, and effects for customers, which can be further divided into effects from the viewpoint of management and those from the viewpoint of the actual users of products. What is important in measuring the effects is to use quantitative analysis expressed in numerical values and qualitative analysis. Table 1 shows the effect types that can be measured with the two analysis methods.


    
    
      Table 1 Quantitative and qualitative analysis.
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    3.3 Effect Analysis


    We analyzed the effects of the in-house projects applying HCD. The important aspects of effect analysis include (1) clarification of relationship between effects and HCD activities, (2) collection of estimated values for quantitative analysis and (3) compilation of hypothesized effects for qualitative analysis.


    (1) Clarification of relationship between effects and HCD activities


    
      HCD activities are not particularly familiar to the inhouse developers and management staff to whom their effectiveness is to be shown. It is therefore important to specify the details and costs of HCD and to clarify the relationship between HCD activities and their produced value.


      To make this possible, we compiled a case sheet for each project, the format of which consists of (1) project outline, (2) purpose and background of HCD application, (3) processes and members, (4) details of HCD development processes, (5) effects on customers, (6) in-house effects and (7) HCD development costs and schedule. Using this case sheet, we conducted hearings with the persons involved in each project, including developers and planners, in order to obtain common recognition of the activities and their effects among those persons.

    


    (2) Collection of estimated values for quantitative analysis


    
      To show the effects of HCD in an easy-to-understand manner and to encourage recognition of its necessity, it is important to convert its effects into numerical values. However, since it is difficult to measure and compare numerical values by arranging optimal conditions at the actual development site, we contrived to obtain estimated values by the following method.


      First, we held hearings with developers about the qualitative effects associated with development efficiency improvement, such as reductions in development manhours and backtracking. In each hearing, we collected information on the improvements made possible by HCD compared to traditional development by separating them into specific items, then asked each developer to estimate the time and cost reduction effects of each item compared to previous equivalent projects performed without HCD (Table 2).


      
      
        Table 2 Examples of questionnaire items for estimate collection.
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      (3) Questionnaire items for qualitative analysis


      
        Even when the developer and customer are not aware of the effects associated with HCD, it is necessary to make tentative effect lists in advance and draw out developer's and customer's opinions that they are not aware of.


        We developed tentative effect lists by referring to the effects obtained in a variety of past in-house projects applying HCD and to past reference materials. We asked the persons involved in various projects which effect lists apply to their project (Table 3).


        
        
          Table 3 Examples of questionnaire items for qualitative analysis.
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        3.4 Results of Effect Analysis


        Table 4 shows the results of the effect analysis of seventeen in-house projects. To clarify the characteristics of these projects, the table shows the domains (concept, software and hardware) and development phases (planning, proposal, requirements definition and design and development) to which HCD is applied. It also divides the effects into in-house effects (contribution to sales, development efficiency and quality improvement) and customer effects (job efficiency/satisfaction improvements from the perspective of end users and job efficiency/satisfaction improvements from the perspective of management) and records an “○” when an answer saying “It was effective” was given to each question in the questionnaire.


        
        
          Table 4 Effects on projects.
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        Although each item includes several questions, the table defines an item as “effective” if at least one answer said “It was effective.” The fact that “effective” was answered for most of the items, from contribution to sales to job efficiency improvement, of all of the projects shows that the project members of projects applying HCD actually feel the effectiveness of HCD.


        The specific effects clarified by the questionnaire are as follows:


        (1) Contribution to sales


        
          In a project related to system proposals, we identified the issues from the perspective of end users, who are the customers of our customer, by using HCD techniques such as observation and proposed a concept that would enhance the customer's business value. As a result, we succeeded in receiving an order for a new system by beating competitors that included the manufacturer of the current system. With this case, we described the effect of contribution to sales, including the sum of orders received as well as an appreciation of the system concept developed based on HCD activity in the proposal competition.

        


        (2) Development efficiency improvement


        
          In a UI development project accompanying a large-scale system renewal, we applied the HCD technique of pigeonholing customers’ needs by visualizing them. As a result, we succeeded in decreasing the loss of work related to the creation and implementation of ideas by about 10 persons and 2 or 3 months compared to traditional development. With each case of this kind, we described such development efficiency improvement effects.

        


        (3) Quality and job efficiency improvements


        
          For a business system UI, we unified all operations and made intuitive control possible. As a result, it was predicted that work time would be reduced compared to equivalent products from competitors. If there are 1,000 users operating a system and the time taken for an operation performed once a day can be reduced by 8 seconds, total work time can be reduced by about 800 hours per year. With each case of this kind, we described such job efficiency effects for the customer.

        


        3.5 Utilization of Effect Analysis Result


        We sorted the cases for which we described effect analysis results by the business field the projects are involved in and by each background issue necessitating HCD. These cases are posted on our intranet site for use in in-house explanation and education. In fact, an increasing number of operations departments reading the actual cases on the site have been addressing inquiries to us on the uses of HCD. The understanding of HCD and the will to make related endeavors have also been enhanced by in-house education introducing the cases that seem to be related to the operational fields and issues as well as the expected effects of the trainees. We believe that clarifying the effects of HCD is very effective at encouraging the in-house recognition of the necessity of HCD.

      


      
        4. Conclusion


        As introduced above, the Design Strategy Groups of the MONODUKURI Innovation Division of NEC are promoting Social Value Design throughout the NEC Group through the planning and development of products and services including effect analysis, case implementation, standardization, education and system implementation. We believe that it is important in the future to enforce promotion measures appropriate to actual fields, including the compilation of process guides that explicitly indicate operation processes and Human-Centered Design activities, the establishment of an in-house skill approval system and the development of an in-house human resource cultivation system. In addition, we believe it is important to practice and verify HCD in new fields by enhancing its utilization in new fields of operation and promoting its global deployment.
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* Customer satisfaction (e.g., “Customers gave us favorable comments.”)
2. Development efficiency improvement
* Optimal requirements identification/specification
(e.g., “We were able to find potential issues that even customers did not notice.”)
* Development efficiency improvement (consensus building) (e.g., “Coordination of opinions
and agreement on targets with customers have become smoother than before.”)
* Development efficiency improvement (components)
(e.g., “The establishment of UI standards has reduced the burden on development personnel.”)
* Development efficiency improvement (risk avoidance) (e.g., “Early establishment of
interface design has made it possible to avoid the risk of later modifications.”)
3. Quality improvement
« Differentiation from competitors
(e.g., “We were able to develop concepts that differentiate us from our competitors.”)
* Unified feeling (e.g., “We could create a consistent UL”)
* Usability quality (e.g., “The ease of learning has improved.”)
Q. Please select the effects for customers.
1. End user’s perspective (efficiency, effectiveness, satisfaction)
* Work efficiency improvement (e.g., “The working hours of workers have been reduced.”)
* Work error reduction (effectiveness)
(e.g., “We were able to reduce the risk of operational mistakes.”)

» Worker satisfaction improvement (e.g., “Workers gave us favorable comments.”)

2. Manager’s perspective
* Training costs (e.g., “Novices, including part-timers, can use it.”)
« Inquiries (e.g., “Inquiries into operating procedures have been reduced.”)
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screen)

Clarification of customer
needs for usability-
related design

Development/evaluation
of an Hl design

Evaluation of HI design
from the viewpoint of
conformance to
customer needs

Identification of human
interface (HI) requirements
greatly affecting design
man-hours

Clarification of customer
needs about how to

operability

advance tasks and about

HI requirements
definition

System evaluation

from the viewpoint

of conformance to
customer needs
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User can read his/her [=]
own comments and ) f
those of his/her friends @)

Communication available
while staying at home

User receives a Your fiend s
message from PaPeRo (# ! ©mmm cente
via smart phone,

which encourages
various activities

Motivation for activities
such as going out and
about etc.

Promotion of activities

Keeping an eye out and helping each other

SncachiotEr
2

Members of resident associations can
share information via tablets regarding
their everyday life activities; including
getting together, going out and about,
and going to sleep etc.
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Examples of facility and equipment
inspection applications

Building, factory, tunnel, etc.

Inspection operations

ol |

Daily inspection Periodic inspection

Examples of facility and equipment inspection
operations

Making rounds to all the equipment in the facility

= Equipment

2F

Recording results by inspection and meter read|ng

2 w/J

Inspection (visual Meter reading
confirmation, chemical (consumption of electricity,
inspection, repairs, etc.) gas, water, etc.)
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“Return to Sales
Registration”

Sales
Registration Point card check

Point card
not scanned

* Point card scanning
* Membership number input + “ENTER”
* “No card”

« “Card forgotten”

“Close”

Point card
scanned

Payment display Finish display

“Return to Sales Registration”

«“CANCEL"
< “ENTER”

“Point payment”

Point payment

“Cash
voucher”

“Credit card”

Credit card

Recalculate
change
Issue receipt
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Operator managed area

Receipt issuance / Troubleshooting / Power switch Cash collection
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Identification of Analysis of the
usability-related issues context of use

(a) b)

Identification of Clarification of

management issues usability-related

and business issues through
operational issues analyses of utilization
concerning usability context

Drawing out customer needs and
definition of usability requirements

Identification of
the requirements
greatly affecting

design man-hours

@ @

Specification of users
and target tasks

Clarification of
usability-related
customer needs

(e) Embodiment of
needs about look and
feel and operation by
using operable screen
samples
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Fiscal year |l Accessibility trend Web technology

Taunching of e,

1994 - Introduction of
W3C web standardization Coping with various browsers
56 various web and new versions

environments (Netscape, Internet

Explorer, Firefox, etc.)

Enactment of Section 508
of the US Rehabilitation Act

JIS X8341-3: Dependent
2004 Cniie Rich media
Ig\?m%;a;acceh (Flash, Java applets,

2005
“Everyone’s Public Site
Operation Model” was

launched by Ministry of

media Ajax, etc.)

Internal Affairs and Dependent . SYSter_n
Communications. on the integration

compliance by CMS
JIS X8341-3: level of CMS ¥

2010

Introduction of
social media
(YouTube, Twitter, etc.)
and globalization

Convenience
and

compliance
level of SNSs

<
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Engineer’s problem with the research

method

The engineer can'’t grasp all
stakeholders including observation
targets and the people concerned with

them.

The engineer focuses only on the
service provider perspective or on the

user perspective.

The engineer only pays attention to
material objects such as the working

environment, interior design and tools.

The engineer can’t well understand the
reasons for user behavior and

psychology.

The engineer is taking the attitude of a

bystander or critic.

Sample advice from a UX designer

Record the people to whom the person
you are paying attention to has spoken

and those who are around them.

Make a record so that neither viewpoint
mentioned in the Observation Record

Sheet is omitted.

Pay attention to relationships between
people and between people and

material objects.

Make observations while hypothesizing
about the psychology and environment

as to the reasons of user behavior.

Ask some questions as if you were a

user.
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Design concept decision

v

Creation of prototypes for representative screens
(2 to 3 patterns)

v

Narrowing down to one pattern

v

Consensus-making with customer’s division
\4

(1) Horizontal deployment to other screens
(2) Creation of design standard
(3) Creation of components for implementation
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Quantitative analys Qualitative analysis
In-house effects
Contribution to sales Total orders, total contributed Contribution details

Development efficiency | Estimated cost reduction

Actual feeling concerning the

improvement development period and
requirements identification
Quality improvement Operation time, error count, etc. | Actual feeling of satisfaction and

differentiation from competitors
Customer effects (end users)

Job efficiency Job efficiency Actual feeling of satisfaction, etc.

improvement (time, error count, etc.)

Customer effects (management)

Job efficiency Job efficiency (cost) Actual feeling of satisfaction, etc.

improvement
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User perspective [ * CanI select fuel type and set price without mistakes?
= If I make a mistake how can I cancel it and where do the

screens take me?

Proprietor = Would like to encourage full tank fueling

perspective * Would like to add point service and signage functions
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Check item

classification Check item Priority Result
» Col ation of « Information to be « High, Middle or » Results of hearing
classification by job, user, confirmed Low

work environment, etc.

(Example)
Differences between
inspections done by
1 person and those
done by 2 persons.

(Example)

Routine inspection is
done by 1 person and
periodic inspection done
by 2 persons.






OEBPS/Images/e130309_03.jpg





OEBPS/Images/e130320_04.jpg
s e w E
aADEREMELTAAL,
cooam
AT . 1
o | WAy | [emeE ]
L¥aS— =T 1
a0 L [ 1
swopa | AF |
o
pr——

MIMEL ANEE Ae e AT

BfHOEBE- FEEREL TSN,

it sesm e
usinn
100 | [200 | [son | [4on | [se |

aun

1,000 20008 3,000

4,000 5,000/ 6,000

D) |

[ ik | e

namca e kx we w1

R R MEANL TS,

DO0CH

AT





OEBPS/Images/e130321_04.jpg





OEBPS/Images/e130312_08.jpg
N7 FRE T SADHA

ERATFTUR: &8

i
& A ENE TelSam iR RTEET - SuRE L
& TR AT S e e TN A M

ARSI~ st
d=Le R AT -

(A=






OEBPS/Images/e130301_01.jpg





OEBPS/Images/e130310_01.jpg
IMPACT

PROS

CONS

FACTOR
(1-1) Economic merit

(1-2) Social merit

(2) Praise expectation

(3) Ashamed

(4) Bother
(5) Powerless

MEANING
Expecting economic merits
Expecting social merits
Expecting praise for power-saving activities
Concerned that power-saving activities can
cause trouble for neighbors
Feeling that power-saving is difficult and tiring

Feeling that power-saving by oneself won’t

make a difference
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Content: Change the A folding table is put A folding table is
meaning while keeping away when it is not used. | displayed when it is not
the context the same. used.

Context: Change the A bicycle saddle is used | A bicycle saddle is used as
context while keeping the | for a bicycle. a seat.

meaning the same.
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Addressing the installation

environment
Sales perspective

User perspective

Created design proposals
with realistic screen

structure

Nighttime, Daytime under direct sunlight, Dusk

Is differentiation from rival products possible?

‘Will smooth operation be offered by a mode of expression familiar

to many, with information made easy to understand?

Evaluation with the names of prospective clients and their products

included on the screen
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Working environment

Task characteristics TR AT
Age, language, Work Phy.sical
experience/skill, frequency, environment,
work duration, technical

environment

PhySIT:' <@g information
properties ...

//\ quantity...
[

Item example Item examplel Item example
[PC skill] [Information items handled [Terminal restrictions]
0 Beginner : Experienced web per task] o0 Mobile notebook PC
search and Web browsing but 0 One item 0 Dedicated terminal
rarely uses spreadsheet or email | 0 Tens
0 Hundreds
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1. Individual problems
1
)
3)

There are various opinions about screen design, making it difficult to reach a final decision.
Documents are too voluminous, causing the design personnel to read them only partially.

Documents are interpreted differently, leading to displays that look different

depending on the designers involved.
2. Teamwork problems

@

Documents are too voluminous, making the review time available to

design/standardization teams insufficient.

(5) | A screen utilization policy is approved while left unclear, resulting in delays in the

investigation of screen standardization.

(6) | Although a screen design standard is adopted, the screens are not made according

to that standard.

(7) | Screens are not uniform from one team to another.

(8) | Changes to documents are not thoroughly completed.

3. UX engineer problems
©)

(10)
an
12

Organizational restrictions, etc. do not allow for sufficient evaluation of existing systems.
Limited time makes it difficult to understand complex, wide-ranging operational details.
Insufficient explanation within documents results in frequent inquiries from design departments.
No decision can be made unless the design is approved, causing future

inconsistencies with the tentative documents.

(13) | Insufficient understanding of the background and foundations of operations leads to

an inability to judge whether or not customer requests can be met.

4. Effects due to restrictions

(14) | Design approval leads to a significant range of changes to documents.

(15) | The efficiency and execution of certain operations are hindered by compliance with

the system-wide policy.
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One obal Web Co ation Co ee “: promotio
amination o oup website ad atio
S e = Design strategy d
Whole Company Web Office - Drawing up whole company

« Drawing up whole company web strategies
« Whole company infrastructure operation

« Integrated operation of NEC webpages

« Whole company communication/notification

« Construction and maintenance of govemance structures
« Whole company query management

design strategies
« Drawing up guidelines to deal
with web accessibili

|Accessil expert division

Business division

Affiliated company

Leader: Person in charge of

Website director: Person in

web production
« Production of contents for

products/solutions/supports

charge of web administration
+ Administration of one’s own

company’s webpages

Global Help Desk (Singapore)

Web administration structure

+ Examination of details of web
accessibility guidelines
+ Examination and execution of

production and test methods
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1) UX Observation Tour
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Design/
developmel

User research

Research
execution

Idea Mapping
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Planning

4
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x>
Proceeding while sharing Proceeding step-by-step
experiences and feeling empathy in detail
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The service value is shaped from the viewpoint of the customer

- Unique value that an enterprise provides end users (the reason of the customer’s existence)
- Differentiation with other competitors
(1) Values that the customer (the market)
expects to provide, and
(2) the customer can provide them,
however,
(3) competitors cannot. This is
a value-added service.

(3) The value that
competitors can pro

(2) The value that the
enterprise can provide

(1) The value that the customer
(the market)demands

Value Proposition (Unique services that the SMC provides)

Creating and appealing a service usage scenario
that the customer can easily envisage.
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User Concerns
Store XX Access should be facilitated because it is performed
employees, times/day almost every day before store opening.
headquarters, Merchandise with wide price variations should be
buyers registered in advance.
Planning Depending | A plan should be established every season.
personnel on purpose | Planning situations should be checked every month

(for main purpose).
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Warm

u u

A clear, clean screen display to represent Young and friendly display to represent vitality. Vitamin
tendemess. Soft pink and refreshing blue give a colors of vegetables and fruits for a bright impression
clear impression

Soft

Intellig:
rrent situation

Blue-based color tone to represent reliability.
Navy and dark green colors give a rather
masculine or square impression.

Simple, modular display to represent composedness. Gentle
curves and textures of textiles, etc. for a warm impression

L Practical
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ife stage profile (Basic attributes)

* Ronaldo Ocampo
Name

(Nationality: Filipino)
AgelSex - 24yearsimale
Family = gachelor (5-member family)
composition
Domicile - Pasay City, Metropolitan Manila
(area)/Living i area)/
accommoda- ly in an
tion
Occupation - Company employee (Philippine
(place of Mobile)
work), « NW Operations Dept. (in charge
business of operations)
tyve (Postl, . yniversity (Communications)
Academic
background
(grade/major),
etc.
:.“:’"‘ - Working for 2 years as a

ISHOTY dispatched employee after
environment, - Z
ey graduation from university.

Lifestyle, work style, business environment

Qualification &
skill

Role in work
place

Hobbies/Likings

Managng
equipments &
server
environment,
etc.

Personal
characteristics

Job
characteristics

age
« Novice level

« NW management in the NW
Operations Dept.

- Novice class among persons in charge.

« Thinking that work is work, the
motivation is not really high.

« Enjoys hobbies including music,

entertainers, TV programs, games,
movies and travel.

- Servers (Express), switches, etc.
Scale: Some hundreds.

« Employed for routine jobs and as
aison staff in case of an emergency.
« Lower skill than day-duty staffers.

- Routine jobs:
Executes appointed tasks including
system setting work and
maintenance activities.

« Fault handling jobs:

In case a system problem is
detected, notifies the person in
charge of problematic situations.
and collects information by
following his/her instructions. Does
not have much knowledge of the
NW, HW or the existing system.

Benefits & needs (The shape the person wants to be via the system)

@ Ideal self-image and lifestyle of the user

+ Self-image: Emphasis on hobbies and play. Work is to be done by executing the minimum number of tasks smartly. Does not
want to do unnecessary o useless things. Wants to fill the job in an effortless way.

« Lifestyle: Fulfilling private life.
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Battery is operating,
running up to 3 hours maximum

Transmission via phone for power outage
(Directly connected to a local loop)

* Requires building of a system that can
accommodate power outages.

Normal
operation

Power recovery

(System will auto-restore)
4
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Truly reliable services

An environment is provided to challenge new experiences without anxiety.

© A support system is provided so that users can consult whenever they have inquiries
about the service. (e.g.: Support desk, cooperative community, etc.)

© A Service that solves problems is provided. (Specialist support available if necessary)
© A support system that can solve communications issues is provided.

Convenient usability
Well-considered Interface
@ Intuitive operation that is friendly to beginners and occasional users.

® Avoids complex operations.

® User operation tendencies are learned and stored so that favored functions are
automatically suggested.

New business style
® Avariety of information can be shared, from skills to expertise and schedules of
individual users.

® Efficiency in processing miscellaneous works can be improved by sharing stored
records automatically.
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Camera to record the ATM'’s surroundingd if
the user leaves any items behind or if the
alarm is activated

Side partition (left) Side partition (right)

Special film
that makes the
screen invisible
from an oblique
direction

Mirror to confirm the back

Crime prevention button

Interphone to call \ﬁ

the call center
(also used for the
voice guidance
service)

Enclosure around
the keys

Sensor for
detecting items
left behind

+ 2nd speaker
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Instant validation
Inputting a wrong number displays an
error instantly.

=xEn

Auto-completion
Inputting “w” displays a
ist of candidate words. -~
ey

=i8s [ wane | = 2~ [=
P W -
et [ =G
aus o
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=T muso

s mwcismn =T mwoam oven
Direct cell editing = AT wwwa
Clicking on a call e o (s
initiates edit mode. L VT
i ) mmSmr awe anien
e b aSRE =7 oowase s
** | Dynamic graph display
I % | Placing the mouse cursor on
ZunA _. | the edge of an animation or
%2 | graph displays its value or
switches the list to a graph.
» Requirements

Basic input operation:
Basic operations are performed with the mouse and include double-clicking, drag & drop and right-click.
In addition, focus movement using the Tab key and shortcut allocation to functions are provided to allow
all operations to be controllable exclusively from the keyboard.

Data display:
The data display in table and list formats is scrollable
Screen design:

The achievement level is extent that visual appearance is taken into consideration a little, such as using
Images for buttons and shadows.
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Visual attention

Degree of visual attention among “Alert” and
“Aircrafts” are almost the same

Alert Aircraft1 Aircraft2 Aircraft3  Route FIX Map Latitude/  center
(Red) (Green) (Yellow) (Cyan) (Orangel) (Orange2) (Orange3) meridians  cross

(Orange3) (White)

I ) SE—

Conflict Aircrafts Aircraft route Other items
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From One-stop services to Custom-made services

Design & Quantif Inspection/ [Maintenance!
Devgopmenl producfion Manufacturing Shl%plng Repai

Long term [Dustand drp g - RIS

-Storage
W E Lo e IR D iy S
TS16949 Machine tool ~ Medical s Z
In-vehicle e

~Touch panel equipment ; 15013485

“UD design High reliabil
o 5 NEC Network Products 2 A
NEC Infrontia Tohoku ) IenosakiCiy. e Pt Long-term provision

Shioishi Ciy. Myagi Pret.

e NEC Saitama g Communication
UAb AU ocamagun. samapret ' ™ leC Embedged Product
Figh-densty e NEC Embedded roemoion
ekaing Ina i St e, Voncarus Goyand ey O,
: SotamaPrt. Vg :
e NEC Access Tectnica —

Ot iy, YamanaasPrt.
T
equipment, etc

™. NEC Computertechno

Kot iy, Yamanashi Pret. ~sensor
~Circuit board
~Touch panel

Mechanical
fechnology | __OEM

. ircuit board
NEC =1, P -Touch panel
S— aln o
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Example of a Persona:

anazien |
nran |

IR, AvemacsmaRdcaemes,

izezs
s
2

e R . sue manpac
e i BB SORTE
b
N o7 .
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SR Toin tERDER.

The “role in workplace” and “job The “qualification & skill”

characteristics” clarify the job and familiar “server
procedure and contribute to environment” clarify the IT
decisions on the transition of skill of each user and the
screens. operational method he/she
is familiar with, and
contribute to decisions on

Role in workplace: _ the method of displaying

« Network management in the NW the operation guide and the
Operations Dept. screen layouts.

« class for novices among persons )
in charge.

Wireframe (Image):

R -7 ek

LT ST )
NEC LTE NMS NEC

and receives instructions from
above to collect relevant
information. Does not have much
knowledge on the NW, HW and
existing system.

« Servers (Express)
etc.
« Scale: Some hundreds.

The “evidence registration screen” is An easily understandable
prepared to ensure that the novice- operation guide, icon
lass operator performs the required information that considers the
i visual ease of understanding

and a screen with minimal
requisite information. This is
prepared for users with low job
skills (night-duty).

Evidence registratio
.

Icon information

[

The “hobbies/likings” and
“personal characteristics”
clarify the target user’s sense
of value and contribute to
decisions on the functions to
be implemented as well as to
the entire Ul design concept.
For example, if the system is
used by operators with low
motivations, it is necessary to
provide mechanisms that can
enhance their motivations.

Hobbies/Likings:

« Thinking that work is work,
motivation is not high.

« Enjoys hobbies including music,
entertainers, TV programs,
games, movies and travel.

Personal characteristics:

« Employed for routine jobs and
for staff liaison in case of
emergencies.

« Lower skill than day-duty
staffers.

For operators with low motivation,
screens adopting a gamification
approach are prepared so that
they can operate and manage
the system more easily and
securely.

Achievement indicators or other
devices that show the degree of
achievement visually by changes
in colors or symbols.





OEBPS/Images/e130320_07.jpg
|swiss | W | wRE | A: | ewMes | ew |

| BFHOBREEIEEL T ZEWL, B
sk RETU— FPAILA %

AS 599m/L 224 J83E

Al a5y M ine
9994/ i aa

999M/L

I—RHA

...Information...Informa

Inf

Information...

...Information...





OEBPS/Images/e130323_05.jpg
In-house Customers

PJ Scope of Contribution to sales Development i End user job Management job
No. | application Customer Contribution to efficiency : Quality efficiency efficiency
- - 5 . 1mprovement ) ) R X
satisfaction orders received improvement satisfaction satisfaction
4 Concept Proposal
Software
5 Concept Planning
Software Requirements definition © ©
Design and development
6 Software Planning ©
Requirements definition
7 Software Requirements definition
- © o
Design and development
8 Software Requirements definition o
Design and development
9 Software Requirements definition
Design
12 Software Requirements definition
- © o
Design
14 Software Design and development © ©
15 Hardware Planning
Design and development © o ©
16 Hardware Planning o
Design and development
; e e _

Design and development

©: Effective (with quantitative value), Q: Effective, —: Not applicable





OEBPS/Images/e130312_05.jpg
Image scenario B

EVRRI1Y~ vFaVF(VAT L4t LTSN 358 Bt

Image scenario A

ToItN-bIH = T-5FLTRHNE 288 Kit
OANGrold2 I ZLL. BRLBNEMALETAFETES
ALY —LRZURASHAL T BEAL—7—
OFBN130A. Thitter7a0—180A. mXTAI25A (W NSFIIB/ 201 0% )

NORVEALBILLLVROBELOREA D
CHMEHLEAOAHBEOP THIREE TSTHIRHTIS,
OB LS TIa—ROEUMEE Y VERARIL. /5~ LT STE RS, UBIZAENEARY
L=FONMNRL IERT. RISRORTAF AGF TP ELTEG KRALENT, DR OBIALS
BT SDLBMAL. COMDV ELEREADULCOY LI EERDFBRED THLL.
SLTHBHIROR AL, FAURAL P TIHORHBERT LN TE S, THROBREENECELIC
BEEEoTEMLELEG, DRIALOTHAZE TR,

ol BABDECDOALTHHS > THE BLNIY—ERUXESTLS, WHLVNTDM:TEDR
LEBTLBNTES, YR MEAMLT, LhLLLLNR SR ANDBREEMEYT S, BEAER
—M—ROOEBULEN, SETTISAGBNBLTI AR IRk,
*BTFEBLANDNHELBO TN, SMOEXEREY SR QR EIMESRTNDEIBLTLNINT
FREQNMFE, BYAERBARR L

w1

Shihk.
LT, B ORMRER

FRIh TR E
S—ORHHREET S
SMOTHIBTE3NT.

ST v TERT ABHRD






OEBPS/Images/e130316_05.jpg





OEBPS/Images/e130318_04.jpg
Sales Registration display

r
r

T

BT
g v virs R TS— -

7 I
7
TLT

Partial Return display

r

T

a xEn
Hons
(15 #50)

<o ()
s x s
Tne
(5 x 8380)

Table title is obscure

1y eme

is scattered

Small characters,
pale colors

Important information
is not noticeable






OEBPS/Images/e130309_05.jpg





OEBPS/Images/e130304_01.jpg
Truly
safe

to use

‘Value Proposition | Insights

Always safe
Security that to use
protects the
mind, information

and properties

No cheating

Protection

awareness

Intimate
personal
relationships
‘without causing
offence

Protection

awareness

Implementation
of benefits

Functional

benefits )
requirements

Assistance by

professionals

(lawyer, etc.)

Describing
users and

use scenes

Human help via
available

information

No failure

Comfort in
always enabling

the same

approach

Elimination of
erroneous
transmissions

Similar quality
to TV, PC and
mobile phones

Similar quality
communications
‘with persons
either at home

or elsewhere






OEBPS/Images/e130315_01.jpg
- Goal (low error ratio, high efficiency)
- Methods for error reduction
- Principles

Abstract

- Rules for each screen

- Methods for using design
elements and text expressions
- Examples,description

Screen Design

Concrete Standards






OEBPS/Images/e130302_02.jpg
Value innovation

= Open innovation

® Partnering

= Consulting
= Systom integration
= Cutsourcing

Core ICT tachnologios
BIGDATA PI—

Solutions for Society

Focusing on
fundamental issues

Value for society

Safety

Ensuring a wido
range of safety, from
individual to country.

Security

Senving society
and the Earth,

Efficiency
Realizing sustainable
growth.

Equality
Closing the social
divide and eliminating
inequality.






OEBPS/Images/e130321_06.jpg





OEBPS/Images/e130308_01.jpg
Understanding
,++ and compiling
user information

User evaluation
.

Solution by design «*** ** Goal clarification





OEBPS/Images/e130320_09.jpg
| BALAFIHER) BT






OEBPS/Images/e130319_01.jpg
Provision of various solutions by concentrating NEC Group expertise

Expertise accumulated by NEC Products of customers
Housenod scinca rm Varous dspiay
MID, | oS
s

» T §oe

- -
Digital TV BY
1seg device
Ny AUGMIYE Camera modie

1P-STB GPS system

From development of devices to construction of
services via networks

) Medical Robot
e

Buiding
mansgement systems. A equipment

R N
% \ =mn 2
. S » 5

[ el Scrvice infrastructures
OEM products/built-in modules, embedded software,
development outsourcing, design technologies, development
tools, maintenance tools, manufacturing technologies,
qualitative management, etc.

Digital signage

— Value additions to products
— Cost reduction, delivery time reductions,
and quality improvements





OEBPS/Images/e130311_01.jpg
Voicemail

The robot guides people in exchanging
pedometer data and messages

l@ lessages.

‘j& d 4ﬁ:ilL!ellnance of

relationships

Promotion of | | eedometer
Activities Weight Scale
Providing topics in accordance with

the conversations of people visiting
the community center

- 1T #%
) Mo T
Suggesting | |

Check Points topics i
(shops, etc.) Conversation Community

Activation Canter






OEBPS/Images/e130318_06.jpg
(2) Easily comprehensible
to bottom right control buttons

bﬂ 7= =3 By (475 2010/10/15(&) 1315 FryYr— BB E
= JL.JZE&? ® | ®B] Lozs o Frva— B 18

251/E31

(1) Flow line from top left

nE

JxwhFrva
hyTHh
sin [V TR

B |PL=2) =Y

18 | Tqwisig
hh

XX BVIABHEIISLIRE

(BigR:425F)

8,625M §

CH 185

(3) Grouping of (4) Enhanced button
associated information [[ETE)





OEBPS/Images/e130306_02.jpg
Demands Requirements

What customer needs to Specific measures to be
be achieved by the taken to satisfy these needs
target system, (system conditions),

e.g. efficient operation e.g. to enable direct entry into
(xx seconds per process) tables and lists

What customer demands
from a task and/or

a system,
e.g. improved task efficiency






OEBPS/Images/e130322_01.jpg
oot vmneptreno | -G (FAER

NEC ity wossion s

£ W Va4 B FATH YA bSO P 2o NCOILIT

USINESE

NEC

Big Data Solutions

REROBEMSHTNEERELT
A REEERRTS

Innovatars 100 —— REIFE AT Y recius
ORI R f ssoc e [N
7-OpenFlow SERIGEOE B,

BEEA NEC Direct

RT3 T

> wAOZREE

M52 § EEusNAY
L]

3.
R R

D, R = T Tl T Al aseds Gunr s O il FFISEE






OEBPS/Images/e130303_06.jpg
Proposition of UX

« Stakeholders’ experience
« Users’ experience

Proposition of Business Model

« User viewpoint
« Corporate viewpoint

Proposition of SX

« Concerned people’s experience

« Users’ experience

« Stakeholders’ experience

« Experience that considers social
environment

Proposition of Business + SE

« Social environmental viewpoint
« User viewpoint
« Corporate viewpoint






