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Abstract 

This paper first describes the requirements for 

crowdsourced manufacturing, especially focusing on 

new product development (NPD). Second, it discusses 

the barriers of existing crowdsourcing platforms from a 

previous project study and the challenges in designing 

an integral crowdsourcing platform, which will not only 

effectively support new product development, but also 

be able to provide easy and pleasurable participation 

and engagement experience for both the crowd and 

various related business stakeholders. By regarding 

such a platform as an everyday thing-a service tool 

(product) for the design and manufacturing industry, 

this paper then proposes a new integrated CSCW 

platform structure and a new way to implement its 

design by transforming Don Norman’s emotional design 

theory and principles into the platform design. It is 

believed that the emotional design theory will serve 

well for a digital product design and development 

platform design. 
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Introduction 
Demand for mass personalization of products now 
drives innovation of product design and development. 
One of the key enabling technologies is crowdsourcing-
based digital CSCW platform for product design and 
development, which allows customers as innovators 
and co-creators, bringing out significant business and 
social values.  A new product development process 
involves product ideation, design, marketing and 

production activities which are often interconnected. 
However, existing crowdsourcing platforms for product 
design are fragmented. There are some barriers for 
businesses to adopt them into product development 
practice (we will discuss some key barriers next 
session).  

Thus, we propose here an integrated CSCW platform 
with four key functions (Fig. 1), which can serve as (1) 
a crowdsourcing platform to engage crowds and 
enterprises in new product development, (2) a group 
co-creation platform for harvesting group interactions 
and collective intelligence, (3) a marketplace for 

developing collaborative manufacturing businesses such 
as supply-chain development, and (4) knowledge 
repository for machine learning. All these functions are 
underpinned by new business models.  For a small and 
medium sized enterprise (SME), this integrated 
crowdsourced manufacturing platform is a new type of 
CSCW platform with various required tools to support 
various design and manufacturing business activities to 
supply one- platform-for-all-purposes (OPAP) services 
in new product development. This crowdsourced new 
product development model (Fig 2) can be referred to 
the Double-Diamond design model from discovering, to 

defining, developing and delivering. It works 
collaboratively with two hands, one engaging with 
individuals (or crowds) to realize user-centered design 

and the other engaging with businesses to develop 
collaborative manufacturing.  It is based on a 
Superstore model for providing various CSCW supports 
on a single platform.  

Whilst there is a growing body of research on 

crowdsourcing from the literature review [1], there is 

less work on how to design an excellent crowdsourcing 

platform which can be easily and pleasurably used by 

businesses and ordinary people (the crowd) as an 

everyday thing. In this paper, we also propose to apply 

emotional design theories and principles into such a 

platform design. 

Barriers in Crowdsourcing-Based New 

Product Development (NPD) Platforms 
From our previous study [2], there are some key 
barriers for SMEs to adopt crowdsourcing into new 
product development. 

Firstly, there is the lack of an integrated platform to 

support one-stop services. Each platform provides 
some crowdsourcing services but it has its own 
interfacing and interaction mechanisms, requiring some 
kind of training to use it. The business models and 
pricing strategy are different. Therefore, it is difficult 
for design and manufacturing companies to know what 
platforms are good for them to use. On the other hand, 
a new product development project runs through a 
range of design and manufacturing-related business 
activities, they prefer to have a one-stop crowdsourcing 
platform to provide all services they need. 

Secondly, how to frame a problem/need/want often is a 

barrier. A crowdsourcing platform is often regarded a 
problem solving platform. If a problem is not formed 
and phrased properly, the crowd may misunderstand 
the problem asked by a business requester, resulting in 
poor quality of crowdsourcing. Currently, there is little 
help to assist companies to properly frame a problem in 
the application context for intent crowd. 
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Fig. 2. Crowdsourced design 

process model 



 

Thirdly, the companies don’t know whether a platform 
can provide a high quality service from needed experts. 
In other words, they have a trust problem in a 
crowdsourcing platform. This barrier has two footholds 
(1) lack of enough experts among the crowd and (2) 
having problem in attracting more people registered on 
the platform and finding right experts on/off the 
platform. 

Fourthly, a barrier comes from who (what) helps 
select/evaluate/filter responses from crowd. Ability of 
selecting best solutions from various responses is very 
demanding. 

Finally, the effective terms of engagement with crowd 

sometime are difficult to determine. Without a proper 

engagement with right people, the quality of the 

crowdsourced result is questionable.    

Perspectives on Applying Emotional Design 

Theory into Platform Design  
How might we design an innovation platform so that 
ordinary people (the crowd) can use it like an everyday 
thing to have direct inputs to new product 
developments or solving of societal challenges with 
emotional pleasure? As a result, the platform will be 
very attractive to both business users and crowds and 
can provide better user experience and self-expanding 
abilities in terms of the increasing number of users and 

better functions. Thus it can be gradually developed 
and self-evolved to overcome the identified barriers. 

With referring to Don Norman’s work on “The design of 

everyday thins” [2] and “Emotional Design-Why we 

love (or hate) everyday things” [3], if we regard a 

crowdsourcing platform as an industrial service product 

for ordinary users, can we apply emotional design 

principles into such a platform design? If so, how to 

transform the emotional design principle and three key 

components into a platform design?  

The Norman’s emotional design theory is underpinned by 

three interplayed design components: visceral design, 

behavioral design and reflective design. Emotions at the 

visceral level is “perceptually driven”, those at behavioral 

level is “expectation driven’. And those at the reflective 

level as “intellectually driven”. These driving forces for 

emotional design provide insights of how to design a 

crowdsourcing-based new product design platform. 

During an interview with Mark Blythe and Mark 
Hassenzahl [4], Norman stressed “….We also need to 
consider materials, aesthetics, manufacturability, 
serviceability, marketing issues, design for pleasure and 
fun, etc…. which should be an integral part of the design 
process”.  This could be interpreted as the emotional 
design principle: design integration or interplaying of key 
components with a systematic view of design. 

When transforming the emotional design principle into a 

platform design, as a result, designing an integrated 

crowdsourcing plat to provide one-stop for all services 

with user/human centered design methods is required. 

Visceral design deals with appearance of a product. 

There are some excellent guidelines for visceral design 

such as golden ratios, symmetry, appropriate use of 

colors, visual balance, and proper use of white space. 

These visceral design guidelines could be used in the 

platform interface design. 

Behavioral design deals with system functions and tools 

and how can they interact with users and meet the users’ 

expectations. At this level, proper platform interaction 

and tool designs will be addressed.  

While, reflective design is something else. It deals with 

personal experience and history, cultural and national 

differences. So when applying reflective design into a 

platform design, can the platform recognize and learn 

from either a business user or individual crowd user from 

Emotional design 

principle and three key 
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Principle: emotional design 

is a single, cohesive design 

field that captures all of 

design aspects.  

K1-Visceral Design:  it is 

perceptually driven.  

K2-Behavioral Design: it is 

expectation driven. 

K3-Reflective Design: it is 

intellectually driven. 

 



 

their interaction with the platform, their usages with 

platform, and as reflective responses, the platform 

interfaces, functions/tools, and interacting mechanisms 

can be self-adaptive and evolvable to give users 

reflective pleasure. In other words, can the platform 

smartly and contextually respond to its users with user 

profiles, and task and application contexts?  

The emotional design principle and key components can 

be mapped and transformed to an integrated and 

crowdsourcing-based CSCW platform design (see Fig. 

3). The interplay of three key emotional design 

components can reflect on the interplay and integration 

of the three key platform design components. For 

example, at the layout/interface design, color schemes, 

functional menus and interfacing tools need to be user-

sensitive, culture and application/task context sensitive. 

Interfacing on-fly needs to be designed in. Similarly, the 

interaction/tools design needs to connect to its interface 

design and considers the integration with various context 

sensitive design.   

Methodologies 

In order to test the proposed idea of transforming 

Norman’s emotional design theory into a better 

crowdsourcing-based new product development platform 

design, a joint research project has been set up partially 

funded by a UK Leverhulme Trust’s International 

Academic Fellowship project, enabling Professor 

Shengfeng Qin from the Design School of Northumbria 

University, UK to visit the Design Lab directed by 

Professor Donald Norman at the University of California, 

San Diego (UCSD).  A mini project with UCSD 

researchers, students and volunteers in the local 

communities will be set up on framework design of a 

crowdsourcing platform and human centered design 

(UX) methodologies will be applied.  Finally, the 

framework design will be evaluated via a focus group 

and a survey.  

 

Figure 3: Mapping and transforming emotional design principles into a 

digital CSCW platform design 

 
Discussions 

The paper presents an on-going project. It stresses the 

barriers for design and manufacturing companies to 

adopt crowdsourcing-based open innovation platforms 

in their business practice and identifies a need of an 

integrated crowdsourcing platform for new product 

development. In order to design a new and integrated 

platform, we propose to transform emotional design 

theory into a platform design practice. The key aspects 

of applying emotional design into the practice are 

discussed.  
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