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Abstract 
Lack of personnel and other resources make it difficult for manufacturing companies to deliver high-quality goods within their 

allocated budgets and timelines Manufacturers will have the chance to enhance their offerings by depending on the knowledge of a large 
group of crowds, including company future consumers, due to the growth of crowdsourcing. With this new possibility, product design 
might be carried out in two different environments: crowdsourcing and traditional design environments (in-house design). Elements that 
influence product design quality in terms of the design process, team management, and information management in traditional design 
design environments approach to crowd-sourcing-based design environments in manufacturing sectors include control, hierarchy, and 
techniques. Aspects like the product life cycle, product design quality, quality control, and manufacturing activities after production were 
all covered in the literature that was already available. It outlines problems with product design quality control on platforms for 
crowdsourcing and looks at potential remedies. On crowdsourcing platforms, it locates problems with product design quality control and 
looks at possible solutions. To develop a model suitable for product design and quality assurance using a crowdsourcing manufacturing 
environment to provide an explorative analysis of Indian manufacturing industries. 
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I. INTRODUCTION  

The concepts "crowd" and "outsourcing," which describe the method of outsourcing to the crowd, are combined to 
create the term "crowd - sourcing. One of the necessary elements of a crowdsourcing process is the crowd. It goes beyond the 
conventional design team and is handled like a virtual team. In conventional design workplaces, the team leader has a good 
knowledge of the needs of their employees. As a result, the team leader may distribute assignments to the appropriate people. 
While in a crowdsourcing environment, the accuracy and dependability of the data the crowds offer are typically challenged. To 
assign the assignment to the appropriate individual, this information has to be validated.[17]. Crowdsourcing is the process of 
obtaining data or input for a study from a lot of people, usually online. Compared to hiring specialists or professional workers, 
crowdsourcing enables job requesters to access a massive workforce with a variety of skills and competencies cost-effectively 
and efficiently. [7]. 

Crowdsourcing is a rapidly expanding practice that involves splitting up labour for tiresome activities. It can be 
effectively applied to a variety of tasks, such as funding, reviewing, idea generation, and a general search for solutions. 
Crowdsourcing, in general, is a method of getting needed products, concepts, or content. Instead of typical employees and 
suppliers, it seeks input from a larger number of people through an online community. By combining the efforts of several self-
identified volunteers or part-time employees, the crowdsourcing technique is frequently used to split tedious work, where each 
participant in their endeavor contributes a small amount to the more substantial outcome. 
In today's world, product design is a crucial activity. In order to create new goods that satisfy the constantly shifting demands and 
expectations of users, it can conceive and develop concepts. Along the product life cycle, high-quality products will not only 
satisfy the requirements of the manufacturing companies and the many consumers, but will also provide our society with the best 
user experience and greater social and environmental advantages. hence assisting the businesses to remain competitive in the 
highly competitive global market. [1]. Small and medium-sized businesses (SMEs) in the manufacturing industry have 
historically relied significantly on a trained, technical, and professional staff to boost productivity and maintain global 
competitiveness. Crowdsourcing allows SMEs to access online communities that may provide requested services such as 
generating design ideas or problem solutions. They are unable to integrate crowdsourcing into their product design and 
development (PDD) approach, however, due to a number of obstacles [9]. 
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With the help of big teams of coworkers and teams, employees can use crowdsourcing as a collaborative activity for 

coming up with ideas and solving problems. This opens up the possibility of extracting hitherto untapped tacit knowledge in a 
less formal virtual setting. [8] Since crowdsourcing is a relatively new concept, there are a number of potential applications that 
could be developed in the future. There are very few SMEs who use crowdsourcing. Fundraising, creating new products, and 
managing customer service are some current examples. [14]. 
 
Scope of proposed Research work; 

The above-mentioned proposed research work provides the following (not limited) scope and utility 
 The small budget issues faced by SMEs are negligible and reflect a lack of sufficient personnel resources to provide high-

quality items on schedule. 
 The emergence of crowdsourcing allows them to improve their products by utilizing the knowledge of a large community 

of crowd sources including their potential customers.  
  The new potential, product design, can be carried out in two different environments: traditionally (in-house design) and 

through crowdsourcing. 
 This study focuses on the phases of product design to investigate the critical elements that influence product design 

quality and how it may be controlled and guaranteed. 
 We first define product design quality before identifying its traits and sub-traits. Quality control methods/principles and 

quality assurance guidelines in conventional design settings are among the important elements impacting product design 
quality in both those and crowdsourcing-based design environments. 

 The difficulties related to product design quality are then contrasted between conventional and crowdsourcing-based 
design environments, with an emphasis on the many factors that influence the quality of product design activity. The 
study also discusses new product design, its quality assurance techniques, and quality. In a crowdsourcing-based design 
environment, the study also discusses new product design, its quality control methodologies, quality assurance rules, 
quality control issues, and related solutions. 

II. LITERATURE REVIEW 

The quality improvement techniques suggested by Danula Hettiachchi et al.[7] are crucial for collecting high-quality 
crowdsourced data for both academic and commercial use. A well-liked and widely applicable technique is task assignment, 
which dynamically modifies the workflow parameters for crowds. This analysis examines strategies for distributing tasks that 
solve the concerns of distributing heterogeneous tasks, distributing questions, and distributing plurality in crowdsourcing. 
Researchers compare and contrast the ways in which these methodologies measure worker performance and point out 
potential implementation issues. The researcher concludes by outlining potential future directions for task assignment research 
as well as how crowdsourcing platforms and other interested parties might profit from them. Various techniques for data 
quality enhancement are used throughout the crowdsourcing life cycle. The researcher gives a thorough overview of online 
task assignment techniques used in crowdsourcing for task deployment in this paper. The researcher breaks down online 
methods into challenges including diverse task assignment, question assignment, and plurality assignment after providing a 
brief summary of strategies for improving data quality in crowdsourcing. 

The researcher talks on the difficulties and restrictions of the work assignment techniques now in use, specifically 
their applicability, complexity, efficiency, and expense. Researchers hope that by understanding and implementing specific 
assignment strategies, practitioners and researchers will be better able to meet their demands. Last but not least, describe a set 
of potential future study topics in crowdsourcing task assignments, emphasising how research can further prove that task 
assignment techniques are widely applicable, advantageous to employees, and capable of reducing biases in data. The findings 
of Chetankumar M. Sedani et al. [4] are based on a small sample of 129 manufacturing facilities that only consider business 
performance and ISO certification. For businesses who previously used TQM programmes in addition to certification, the 
results might have been different. The takeaway for managers is that, as Juran (1981) proposed, top management support and 
dedication, together with good planning and human resource management, will aid in building the quality culture in any firm. 
This is true regardless of the managerial typology that is employed. 

Crowdsourcing is a reducing commercial approach that involves requesting contributions from a sizable group of 
individuals (the "Crowd") in order to receive the services, concepts, material, or even finances that are required. QIN 
Shengfeng et al research  on this topic is available at [19]. While the potential advantages of using crowdsourcing for product 
design are widely known, there has been little research on the challenges and advantages of using crowdsourcing for new 
product development (NPD) by manufacturing SMEs. A Proof of Market study on crowdsourcing-based product design is 
conducted as part of the Smart project, which is funded by Innovate UK and aims to identify the needs, challenges, and future 
development opportunities connected with adopting crowdsourcing strategies for NPD, in order to provide answers to the 
questions raised above. The research findings from this study are presented here and can be used to direct the future 
development of collaborative design tools and methods based on crowdsourcing. They also offer some useful references for 
the industry to adopt this brand-new and rapidly-emerging collaborative design method in their operations. 
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A. Product design Quality Hierarchy 

Traditionally, product design is performed by in-house design teams composed of individuals with diverse expertise and 
experience. Collaboration in design is effective for large enterprises. However, it is not as effective for small and medium-
sized enterprises (SMEs) that lack the resources and skills to support their product design operations. In addition to offering 
cost-efficiencies and global participation, Crowdsourcing provides other benefits. Conor Muldoon et al. [6] defines the 
challenge of Crowdsourcing in terms of staffing as what makes small and medium-sized enterprises interested in using 
crowdsourcing-based platforms for product design or improvement. As an alternative to traditional product design processes, 
more and more SMEs are looking to outsource a part of the product design process to crowd funding platforms. This allows 
them to take advantage of the speed and cost-effectiveness of the services they generate, with significant crowd participation, 
including product-based potential customers. Collectively, Crowdsourcing has shown significant potential to create more 
excellent value in product design. There are still very few crowdsourcing platforms that fully support product design 
activities. Thus, SMEs rely on these platforms only for specific product design activities such as idea generation and 
selection. Until now, many researchers have devoted themselves to figuring out how to support product design processes in 
Crowdsourcing. Since product design research on crowdsourcing platforms is still in its early stages, there are few studies on 
how to control the quality of product design on crowdsourcing-based platforms[23]. 
 

 
Fig.1.  Product design quality hierarchy Niu XJ et al. [17] 

B. Product Design Quality  

Requirements for design quality, business needs, and particular product standards make up a product's inherent design 
characteristics. Functionality, usability, maintainability, and inventiveness are all important factors in hierarchy design 
quality. This method takes into account the requirements of the target market (end users) as well as those of additional 
stakeholders, such as employees in the manufacturing, maintenance, and recycling departments. Every employee involved in 
the product life cycle is viewed from the perspective of the entire life cycle of the product. Figure No. 1 clearly says that the 
most important component is inventiveness. Sedani C. M. et al.'s[20] proposal was to conduct a thorough assessment of 
Indian SMES in central India in order to determine the essential elements needed to obtain ISO 9000 recognition. The study 
also comes to the conclusion that registering for ISO 9000 is a crucial step in achieving Total Management (TQM). Making 
clients feel pleased and content might result in more significant rewards in both financial and emotional aspects, according to 
studies by Philips et al. [18]. Controlling one or two combinations of these five quality qualities in increasing order has been 
the subject of extensive investigation. 

 
 
Fig.2 Factors affecting product design quality in relation with design process, information management, and team management in traditional 
manufacturing environment Niu XJ [17] 
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Furthermore, ensuring product quality in these five areas is the ultimate purpose of product design. These five levels of 

design quality and their hierarchical order are regarded in the current study as the fundamental qualities of good design. 
There are multiple sub-attributes for each design quality attribute. 

In a conventional manufacturing setting, the factors impacting team management, information management, and product 
design quality are depicted in Figure 2. 

To give a theoretically informed viewpoint on crowdsourcing information systems, see David Geiger et al. [8]. Existing 
crowdsourcing system classifications lack a theoretical underpinning because they are mostly based on empirical 
examination of actual crowdsourcing cases. Researchers were able to construct theory-informed dimensions that identify four 
basic types of crowdsourcing systems by applying systems theory to the setting of crowdsourcing systems. We studied each 
archetypal system's unique qualities and determined the specific services that each may provide to crowd source 
organisations. We spoke about the effects of certain design problems based on the unique properties of these systems. Our 
findings have two key implications. This article first shows how systems theory may be used to examine crowdsourcing 
systems. To learn more and better comprehend crowdsourcing strategies, future research should expand on this theoretical 
groundwork. Second, the four types of crowdsourcing systems that have been discovered and their various functions offer a 
foundation for further investigation into particular system characteristics. This may also assist practitioners in determining 
the appropriate crowdsourcing system for a given goal or the implications of specific design problems in light of the 
implications and requirements for system design that have been explored. 

. This review study primarily examined the important variables affecting product design quality in conventional and 
crowdsourcing settings. Additionally, based on the findings of the investigation, this study identified problems with product 
design quality control on platforms that use crowdsourcing and suggested remedies. This research initially provided the 
definition and sub-characteristics of product design quality in order to better understand the important elements impacting 
this quality. The conventional design environment has four areas of study emphasis: information management, information 
exchange, quality control methods, and quality assurance regulations. Analysis revealed that when the design environment is 
broadened in the context of crowdsourcing, there are more aspects that affect the quality of product design than there are in 
the traditional design environment. It reviewed quality control and assurance procedures, contrasted these two design 
environments, and examined the critical elements determining the quality of product design in the context of crowdsourcing. 
The study found four issues with the quality control of product design on a platform that relies on crowdsourcing and 
suggested remedies for each issue. If these issues can be successfully resolved, SMEs will greatly benefit since they will have 
access to a broad pool of people with a variety of backgrounds and talents, which will help them make up for their lack of a 
competent staff and associated resources. It will successfully relieve the pressure. A crowdsourcing platform to assist PDD 
activities will soon be developed as a result of the research. Some guidelines for platform development may be offered by 
this work. 

Because functionality is so important to dependability, usefulness, maintainability, and inventiveness, more emphasis is 
placed on building jobs and their combinations. These functions, rather than the other four design quality elements, satisfy 
the needs stated in the early phases of product design. The design process has always been tightly supervised in order to 
achieve high-quality product design. However, what aspects influence design quality, and which features should be preserved 
at various product design quality levels? As a result, the following strategy was used to collect research from the available 
literature on quality control of product design during the product design phases. This is in the typical design and 
crowdsourcing setting. [10]. 
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III. FRAME WORK  

 
Fig. 3. Frame Work 

In the Framework, we find research questions R1 to R6 and build hypotheses H1 to  H6. R1 is the significant relationship 
between traditional design manufacturing and crowd-based design manufacturing. R2 is The product design quality is 
appropriate to various attributes of the product design quality hierarchy. R3 is Crowd-based design manufacturing that provides 
a significant contribution to the product design quality hierarchy.R4 is the Significance relationship between to product design 
quality hierarchy and factors affecting product design quality by using traditional manufacturing. R5 is a significant relationship 
between product design quality hierarchy and factors affecting product design quality by using crowds-based design. R6 is 
improvement in product design quality through static outcome by using crowds-based design manufacturing. 

IV. RESEARCH METHODOLOGY 

 
For this research methodology work, it is proposed to carry out the work in the following flow chart 
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Fig 4  Flow chart of Resarch Methodolgy 

Final outcome of this study aims to define product design quality, survey, and compare the key factors affecting it in traditional 
and crowdsourcing-based design environments. It identifies product design quality control challenges on crowdsourcing 
platforms and examines possible solutions to address these challenges to develop a model suitable for product design and quality 
assurance by using a crowdsourcing manufacturing environment to provide explorative analysis in Indian SMEs. 
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A. Table  for Hypothesis by using frame work 

Research question Hypothesis To test /Findings 
R1 : Significance relationship between traditional 

design manufacturing and crowd based design 
manufacturing. 

 
 

     H 1 

Traditional manufacturing is superior over crowd 
based design manufacturing 

R2: The product design quality is appropriate to 
various attribute of the product design quality hierarchy 

 
 

H 2 

Traditional manufacturing provide significance 
contribution to product design quality hierarchy (Five 
attribute) 

R3: Crowd based design manufacturing provide 
significance contribution to product design quality 
hierarchy 

 

 
 

      H 3 

Crowds based design manufacturing provide 
significance contribution to product design quality 
hierarchy 

R4: Significance relationship between to product 
design quality hierarchy and factor affecting product 
design quality by using traditional manufacturing. 

 

 
 
 

H 4 

Traditional manufacturing is significance associate 
with product design quality hierarchy and factor 
affecting product design quality by using crowds 

based manufacturing 
 R5: Significance relationship between to product 

design quality hierarchy and factor affecting product 
design quality by using crowds based design 
manufacturing. 

 

 
 
 

H 5 

crowds based is significance associate with product 
design quality hierarchy and factor affecting product 
design quality by using  Traditional manufacturing  

 

 R6: improvement in product design quality through 
statically outcome by using crowds based design 
manufacturing. 

 

 
 

     H 6 

significance difference in outcome of crowds based 
design manufacturing environment over Traditional 

product design manufacturing 
 

 

It is possible challenge to traditional manufacturing and crowd source manufacturing is one of the suggested technic of model. 
As per customer satisfaction survey based on literature review there is still possibility to improve the outcome of productivity and 
to improve the outcome of with product design quality hierarchy and factor affecting product design quality. It is also 
improvement in product design quality through statically outcome by using crowds based design manufacturing. 

V. CONCLUSION  

The followings are the expected cumulative outcomes from proposed research work: 
To get obtain the benefits to SME’s by using available resources and with an addition of crowdsourcing base manufacturing 

environment to improve product design quality and increase in sales and customer satisfaction  When product design activities are 
crowdsourced, the output of a crowdsourcing platform may result in a greater connection between product design quality and its 
sub-attributes and quality control metrics. In an in-house and crowdsourcing integrated design environment, a unique product 
design lifecycle information model might be established for product design quality control and assurance. The model has the 
potential to improve the theory of design information representation and communication, as well as to enable ineffective design 
communication and information sharing in the closed-loop of the product lifecycle, as well as product design quality, quality 
control, and assurance. 

The newly proposed platform might help establish a system that enhances the information acquisition and communication of 
design information in the whole product design and development. It might connect the networks of finished products and 
stakeholders in the supply chain. It could support the co-evolution of product design quality, quality assurance, and their 
corresponding crowdsourcing models. 

The newly developed model may help improve the Budget allocation and utilization, Resources management and 
sustainability, Improvement in the product design quality, and could overcome the shortcomings and challenges faced by 
manufacturing industries. 
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