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Abstract 

This study is a research on ecosystems focused on activating 

the domestic 3D printing contents distribution platform and 

aims to promote the industry by suggesting service strategies 

and an ideal ecosystem model for the platform. As the next 

generation growth power, 3D printing industry has low 

accessibility resulting from low demand and difficulties in 

market expansion due to its product-focused market. In order 

to solve these issues, high value service market expansion is 

necessary. 3D printing contents distribution platform is able to 

create the higher value in the service market by distributing its 

services while increasing consumer accessibility, a crucial 

factor in market expansion. This study is comprised of two 

parts. First, current state of the 3D printing contents distribution 

platform ecosystem and its issues and problems are analyzed, 

then, Delphi survey and AHP were used to deduct service 

strategies. Then by using the results from the analysis, the 

current ecosystem of 3D printing contents distribution platform 

was mapped, and as a solution, service strategies were 

implemented to deduct and map a future virtuous cycle of 

ecosystem using service value network model. It is expected 

that the result of this study will provide practical information 

and the direction of ideal ecosystem for 3D printing contents 

distribution platform. 

Keywords: 3D Printing, 3D Printing Contents Distribution 

Platform, Service Value Network, Business Ecosystem, Delphi 

Survey, AHP 

 

INTRODUCTION 

Developments in Information Technology caused 

individualization of industries but recent phenomenon of 

convergence is causing traditional industry boundaries to break 

down, resulting in paradigm shift of industries. These 

convergences of industries have caused expansion of new 

markets. The 3D printing industry has also implemented into a 

variety of industries, which created various convergence 

business models expected to create the higher value. The 3D 

Printing Industry has gained attention as the next generation 

growth power, but its low demand caused by its low 

accessibility and product-focused market caused difficulties in 

expanding its market. In order to solve this issue, the expansion 

of high value service market is a necessity. In 2015, 68% of the 

domestic 3D Printing Industry was comprised of product-

focused markets which is larger than the service market 

(Ministry of Science and ICT, 2017). However, the service 

market showed a growth of 83.5% between the years 2014 and 

2015, a significantly higher growth than the product-focused 

market, predicting the acceleration of the 3D printing industry 

would result in an amplified growth. Also, in international 

markets, the service market show trends of increasing 

expansion, with service-focused markets more effective than 

the product-focused markets in creating higher value added. In 

such service-focused markets, 3D printing Contents 

Distribution Platform will not only distribute its services but 

increase accessibility to consumers as a platform, a necessity in 

market expansion. 3D printing contents distribution platform is 

a new service model that is a convergence of 3D printing 

technology and service, where it will positively affect sharing 

of 3D contents and providing relative information of 3D 

printing to ease the access of consumers which then effectively 

activates the market. 

In response to the need for such a platform, Korean Ministry of 

Trade, Industry and Energy created the “3D Printing Design 

Distribution Platform” in order to aid in the development of the 

3D printing industry. The platform allowed consumers to sell 

or share 3D content, but it was never fully utilized. This 

movement in government support policies clearly shows the 

importance of online platforms in Direct Digital Manufacturing 

industry and proves it is expanding as much as hardware 

developments. On the other hand, the international 3D printing 

content distribution platform such as Shapeway has 130 

thousand designer shops that produces over 10 million contents 

a month, allowing it to be comparatively active to domestic 

distribution platforms. For 3D printing industry to expand in 

size, enabling 3D printing’s distribution platform is primarily 

crucial, but it has not been successfully implemented in the 

domestic platforms. The causes include lack of demand and 

promotion, issues with copyrights, and absence of related laws 

and regulations amongst others in the industry itself. The 

activation of the distribution platform would require such as 

copyright protection for 3D contents, cooperative networks, 

certification of products and related technology, educative 

contents development and etc. Thus, this study focuses on 

analyzing the current ecosystem, the problems faced, and 

providing a service strategy as a solution. For this purpose, this 

study reviewed related literary research along with expert 

interviews to analyze the current ecosystem. Then Delphi 

survey and AHP were used to deduct service strategies which 

then implemented mapping ideal ecosystem. 

As the new generation growth power, this study aims to provide 

future directions the industry must take and an ideal virtuous 
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cycle of the 3D printing industry, by activation of 3D printing 

contents distribution platform which possess potential for 

growth in service convergence model. 

 

3D PRINTING CONTENTS DISTRIBUTION 

PLATFORM 

Definition and Characteristic 

Contents Distribution Platform has three factors; contents, 

transaction, and consumers, where a transaction of contents is 

made with a consumer, for instance, Apple’s app store or 

Google’s Google Play. 3D Printing contents distribution 

platform is usually based online as a service platform where the 

content is distributed. This definition and extent differs from 

study to study. In 2015, Korea 3D Printing Association 

established the 3D Contents Bank and defined it as a service-

focused distribution platform where 3D modeling contents are 

shared or transactions are made online, and information 

regarding related industries, technology trends, and regulations 

can be easily utilized. In Yoon(2015)’s research, an integrated 

platform is defined as a service that provides information 

regarding 3D printing and connections to other individual 

platforms. Kwon(2016) defined it as a distribution platform that 

eases accessibility to consumers by sharing 3D design data. 

Song et al.(2016) stated it is an online marketplace where open 

designs are shared and manufactured with professional 

designers and amateur designers act both as producers and 

consumers creating a concept of pro-sumers. The terminology 

also differs from researcher to researcher as Yoon(2015) used 

the term 3D printing contents distribution platform, Cho(2016) 

used the term 3D printing-based design, manufacturing and 

service platform, Song et al.(2016) used 3D printing online 

marketplace, Lee and Choi(2017) used 3D printing online 

service platform and Kwon(2016) used the term 3D printing 

platform. Based on the previous studies, this study uses the 

term 3D printing contents distribution platform from the study 

of Yoon(2015) to define the concept of a platform-based 

business model that provides various services. The concept of 

online 3D contents sharing service was first used in 2008 when 

Zach Smith, the cofounder of the 3D printer manufacturing 

company, MakerBot, created the free sharing web site, 

Thingiverse, in order to suggest a free software-based future to 

the digital industry. 

 

Current States and Issues 

International market for 3D printing is categorized into 

different types of services such as materials and equipment 

merchandising or proxy printing, and the service-focused 

business is recently increasing. In the international markets, 

parts production, proxy printing service is leading the market. 

In 2015, parts production service manufacturer and proxy 

printing agencies and others had a profit of 17.1 million dollars, 

comprising over 61% of the entire 3D printing service market 

(Wholers Associates, 2016). 

On the other hand, the market size of domestic 3D printing 

industry in 2015 was 2,230 million KRW, which shows the lack 

of demand and immature state of the market compared to the 

international market causing a low growth rate resulting from 

the market comprising of low priced equipment and educative 

services. The recent trends in the domestic market shows the 

establishment of 3D proxy printing services and other start-up 

ventures. 

 

Table 1: Domestic Production and Service Market in 3D 

Printing Industry(MSIT, 2017) (unit : hundred million KRW) 

Sector ’15 (A) ‘14 (B) (A-B) 

Product (Including distribution) 1,516 

(68%) 

1,426 

(79%) 

89 

 Machine 

manufactures·Distributions 

1,212 1,189 23 

Material 

Manufatures·Distributions 

304 237 66 

Software·Service 714 

(32%) 

389 

(21%) 

325 

 Software 366 258 107 

Service(proxy printing service, 

production and distribution of 3D 

designs, 

education·consulting·etc) 

349 130 218 

Total Amount 2,230 

(100%) 

1,815 

(100%) 

415 

 

Although the domestic market is comprised mostly of product-

focused businesses, the software service industries reached a 

profit of 107 million KRW, and service-focused market, such 

as proxy printing, production and distribution of 3D designs, 

education·consulting and etc, reached a profit 218 million 

KRW, summing up to 325 million KRW, a 83.5% growth 

compared to the previous year, showing a definite growth in the 

software services market. However, production of 3D designs, 

providing linking services, compared to the international 

market with its professional manufacture-focused market, the 

extent of activation is much lower. In response, the 

MSIT(Ministry of Science and ICT) supported funds to 

develop a 3D printing business model that focused on contents 

distribution and 3D printing service expansion in 2015 to 2016, 

in order to give small businesses a competitive advantage as 

well as establish new markets. However, the expansion of the 

service market still fails to compare to the merchandise market. 

According to a recent research, the most influential company in 

the 3D printing market, Autodesk, was awarded 1st place 

overcoming the leading 3D printing company. This clearly 

shows that the 3D printing industry is no longer just based in 

hardware, but in its 3D contents for printing and modeling 

programs that allows you to design 3D contents, displaying 

increasing emphasis in the software side of the market. In this 

waves, many experts predict the domestic 3D printer 

companies to participate in creating online platform 

markets(Song et al., 2016). International online marketplaces 

related to 3D printing began by hardware companies sharing 

contents for free in order to popularize 3D printing technology, 

which then evolved into the 3D printing service platforms. 

With this, the diversity in online platforms related to 3D 

printing made it difficult to define it as any existing business 

model of a certain field. Characteristics of online platforms in 

the domestic market are mostly comprised of small businesses 
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that aim for high quality designs. While, according to National 

Science & Technology Council(2014), Shapeway, a firm based 

in the U.S., provides over 10 thousand contents from 1.3 

million designer shops. These active platforms in the 

international market such as Shapeways and Thingiverse not 

only provide the service of sharing contents but a variety of 

services and are an example of a successfully activated 

platform. However, the domestic 3D printing contents 

distribution platforms industry show weakness in its 

institutional groundwork, and needs to consider methods to 

expand public awareness by targeting the entire population. In 

this Digital Convergence era, there is a shift in value from 

hardware-focused to software-focused but due to government 

support policies focusing on equipment in 3D printing 

industries, the act to influence the 3D printing contents 

distribution platform failed. Thus, a new policy focused on 

service is necessary to expand the service market in the 3D 

printing industry. 

 

THEORETICAL OVERVIEW 

Business Ecosystem 

The Business Ecosystem Theory was mentioned by James 

Moore(1993) relating to ecosystem theory, that was originally 

applied to environments, in the market and business fields. To 

adapt to an environment, the ecosystem evolves sequentially, 

and this characteristic of ecosystems has expanded from 

applying to natural sciences but to humanities, education, and 

social sciences. Moore defines business ecosystem as an 

economic community created from interaction between 

individuals or groups, and emphasized the networks between 

the actors within the ecosystem. With the development of 

information and communication technologies, the current 

business environment surpass cooperating within the company 

but to cooperate with other industries, competitors, and creating 

complex interactions that ultimately resulted in an ecosystem 

with complex interactions. Further studies to understand and 

survive in such complex business environments are increasing. 

Also with the environment rapidly changing, frameworks to 

explain the value creation structure has progressed from value 

chain(Porter,  

1985), strategic networks(Jarillo, 1988; Gulati, 1999, Gulati et 

al., 2000), and business ecosystem(Moore, 1993, 1996; Iansiti 

& Levien, 2004; Peltoniemi, 2006). There are various methods 

to analyze business ecosystems such as network mapping, 

system dynamics, and value networks. Of these methods, value 

network is an alternative to the value chain analysis that had 

limitations when analyzing the industry environments with 

deeper convergence. The value network is a value creation 

system in which value is co-created by main actors in the 

network. In the field of social sciences, studies have been 

conducted to analyze new industries and business ecosystem, 

and in most studies, value chain analysis and value network 

analysis were used. 3D printing contents distribution platform 

has an ecosystem that creates value with actors cooperating 

according to the consumers’ needs, instead of a sequential 

value creation. Thus, this study uses the value network to 

analyze the ecosystem of 3D printing contents distribution 

platform. 

Value Chain and Service Value Network 

In 1980, Michael Porter suggested the idea of value chain as a 

way to analyze ecosystems. Value chain is a method to 

categorize business strategies to analyze strengths and 

weaknesses, characteristics of internal affairs, and measure the 

amount of synergy created. It is an analytic tool that explains 

which activities in the value chain creates more profit and 

which creates less. As such, value chain analysis was originally 

suggested for businesses, especially manufacturers, to 

categorize production activities, but has expanded to include 

the entire industrial structure, now commonly used in the 

business areas. However, with technological development and 

convergence of industries, value chain is beginning to re-

construct and integrate vertically and horizontally, redefining 

itself as a value creation that is co-created by the main actors, 

emphasizing the importance of “networks” within the 

ecosystem. The limitations of value chain analysis suggested a 

new alternative, the value network analysis. Value network 

analysis is more fit to analyze business ecosystem as it is 

defined as a cooperative value creation between the actors 

instead of a sequential value creation. Service value network 

was first termed in 2008 by Basole and Rouse and explains the 

phenomenon where service and products are provided in 

bundles, and that product and service is inseparable, suggesting 

a service ecosystem which include both service and products to 

explain the service value network(Kwon et al., 2013). Basole 

and Rouse(2008) emphasized the importance of these service 

ecosystems and modelled the service ecosystem using the 

service value network. Service value network is defined as a 

value creation where a variety of service business actors 

cooperate flexibly and suggests an effective concept to collect 

a variety of enablers to understand its relationships. Figure 1 

below illustrates the conceptual model of service value network. 

 

Figure 1: Conceptual Model of Service Value Network, 

Basole & Rouse(2008) 

 

Within the service value network, each node represents an 

enabler, which could be both an individual or a firm. The lines 

connecting each node represent their relationship. The 5 

suggested actors in the service value network include consumer, 

service provider, tier 1 enablers, tier 2 enablers, and auxiliary 

enablers. The contextual influences that are social, 

technological, political, and economical factors affect the 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 24 (2017) pp. 15580-15591 

© Research India Publications.  http://www.ripublication.com 

15583 

service network structure as a whole. The roles of each node in 

the service value network are listed in the below. 

 Consumer: Service created by service provider and 

multiple enablers are found as value in the consumer phase 

and consumed. Profit is made for service providers only 

when the consumer is satisfied. 

 Service provider: Provides service by directly contacting 

the consumers. Interacts with enablers to produce service; 

interacts with consumers to create relationships within the 

service value network. 

 Tier1 Enablers: Provides direct goods and services to the 

service providers(producer, manufacturer, or other service 

providers) 

 Tier2 Enablers: Provides goods and services to tier1 

enablers. (material supplier, parts manufacturers and 

others) 

 Auxiliary: A function that is not limited to a specific 

industry but applies to society as a whole.(government, 

financial institutions, infrastructure provider and others) 

 Contextual influences: Social, cultural, economic, political 

are factors that affect the activities of service ecosystem. 

 

Service value network focuses on added values created through 

networks and promotes the establishment of industry 

ecosystems, and technological paradigms, co-creation, 

integration and supplementation, industry ecosystem as main 

topics of discussion. While the service value network has the 

benefits of allowing one to see the internal actors in an 

ecosystem and its relational net, it is limited in showing the 

amount of influence among actors. 

 

METHODOLOGY 

3D printing contents distribution platform plays an integral part 

in the acceleration of 3D printing industry and the service 

market expansion. This study suggests directions to activate the 

3D printing contents distribution platform by analyzing the 

ecosystem and detailed service strategies. The study is 

comprised of two parts. First, current state of the 3D printing 

contents distribution platform ecosystem and its issues and 

problems are analyzed, then, Delphi survey and AHP were used 

to deduct service strategies. Then by using the results from the 

analysis, the current ecosystem of 3D printing contents 

distribution platform was mapped, and as a solution, service 

strategies were implemented to deduct and map a future 

virtuous cycle of ecosystem using service value network model. 

First, focus group interview was conducted to related experts to 

analyze current status and issues, and to deduct a solution, 

Delphi survey was conducted with 12 experts from academics, 

institutes, industries, creators, software developers, and legal 

fields, then, AHP was conducted to rank the solutions in order 

of priority. Then, to analyze the ecosystem according to the 

value creating actors in the 3D printing contents distribution 

platform, this study used the service value network model from 

Basole & Rouse(2008) to map an As-Is model. After redefining 

each actors’ role according to the service value network model 

of 3D printing contents distribution platform, the current state 

learned is used to map an As-Is model. Then, based on the 

mapped solution as service strategy, a desirable To-Be 

ecosystem model is mapped for the 3D printing contents 

distribution platform. The results from the focus group 

interview and the resulting service strategy is properly 

implemented in the To-Be model. The model may add actors 

within the service value network or show relations with a link. 

Focusing on the relationship between the actors, the To-Be 

ecosystem model of service value network is finalized, and 

using this, suggestions for future directions for domestic 3D 

printing contents distribution platform is made. 

 

RESULTS 

Delphi Results of Service Strategy 

Current states and issues of 3D printing contents distribution 

platform was analyzed by Focus group interview. To deduct 

service strategy as a solution, Delphi survey was conducted. 

The importance and feasibility of each service strategy was 

evaluated by experts in Likert scale. As a result, 50 service 

strategies were deducted from the first Delphi survey. Delphi 

survey was conducted second times repeatedly and a few 

service strategies which mean value of under 4 were deleted, as 

a result, 43 service strategies were deducted in total. 

Kwon et al.(2016) sets R&D, Workforce Training, 

Improvement of Laws and Policies, Financial Support, 

Knowledge(consulting), Infrastructure as upper level to 

classify the services in his study. This study reviewed the 

related literatures and sets criteria of service strategy consist of 

Technology, Workforce Training, Improvement of Laws and 

Policies, Financial Support and Knowledge(consulting). 

 

 

 

Problem 

Deduction 

(Literature 

reviews 

and FGI) 

▶ 

Solution 

Deduction 

(Delphi 

Survey) 

▶ 

Analysis Hierarchy 

Process of Service 

Strategy 

(AHP) 

▶ 

As-Is Model Mapping of 

Distribution Platform 

Ecosystem 
▶ 

To-Be Model Mapping of 

Distribution Platform 

Ecosystem 

 

Figure 2: Research Process 
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Content Validity Ratio(CVR) is the degree of evaluator's 

agreement that is based on the theory of Lawshe(1975)s’. Any 

item, which is perceived to be "important" by more than half of 

the panelists, has some degree of content validity. When fewer 

than half say "important" the CVR is negative and when half 

say "important" and half do not, the CVR is zero. Kendall's W 

represents degree of agreement among evaluators and the score 

closes to 1 it means high agreement of evaluation(Schmidt, 

1997; Oh; 2012; Kim, 2017). The table 2 below is showing the 

results of delphi survey in Technology criteria. 

 

Table 2: Delphi Results of Technology Criteria 

Criteria Service 

Strategy 

Avg. SD M CVR 

Technology 

(8) 

Development 

of 3D Printing 

Materials 

6.08 0.79 6.00 0.83 

3D Content 

Database 

5.83 1.03 6.00 0.67 

User-aided 

Platform UX 

5.67 1.15 6.00 0.50 

Linkage 

System of Web 

and Mobile 

5.17 0.94 5.00 0.50 

Linkage 

System to 

Other 

Platforms 

5.42 1.44 6.00 0.50 

Mobile 

Application 

5.08 1.64 5.00 0.17 

Technical 

Standardization 

in 3D Content 

4.92 2.02 6.00 0.17 

Research and 

Development 

on Analysis 

Tool of 3D 

Content 

Valuation 

4.58 1.83 5.00 0.17 

Sig .064 Kendall's W .159 

 

Technology criteria is relative to technical development which 

is risky to private sector to invest, such as management system 

of software, hardware, customer, workforce or technological 

assets that encourage company's performance. In this criterion, 

Development of 3D Printing Material and 3D Content Database 

are the most important strategy, each CVR value are 0.83 and 

0.67. This result represent content related strategy is 

significantly important to activate 3D printing contents 

distribution platform and it consequently leads to necessity of 

various materials development which enable to print its 

creative 3D contents. Also, system related strategies that 

supports platform such as User-aided Platform UX, Linkage 

System of Web and Mobile, Linkage System to Other 

Platforms are perceived higher. 

Table 3: Delphi Results of Workforce Training Criteria 

Criteria Strategy 

Service 

Avg. SD M CVR 

Workforce 

training 

(9) 

Training 

Professionals 

of 3D 

Content 

Creator 

6.00 1.04 6.00 0.83 

3D Printing 

Community 

5.83 1.03 6.00 0.83 

Collaborative 

Entrepreneur 

Network 

5.67 1.50 6.00 0.67 

Training 

Professionals 

able to use 

3D Printer 

5.58 1.31 5.50 0.67 

Management 

Website of 

3D Content 

Copyright 

5.83 1.34 6.50 0.50 

Training 

Organization 

of 3D 

Content 

Copyright 

5.08 1.08 5.00 0.45 

Training 3D 

Printing 

Centre in 

Primary 

School 

4.58 1.64 5.00 0.33 

Training 

Organization 

of 3D 

Content 

Distribution 

5.00 1.08 5.00 0.17 

Training 

Professionals 

of 3D 

Printing 

Specified 

Educator 

4.75 1.60 5.00 0.17 

Sig .096 Kendall's W .141 

 

Workforce Training is relative to training professionals who 

has specific skills or knowledge as well as organization that are 

needed in the industry. CVR value of Training Professionals of 

3D Content Creator and 3D Printing Community is the same 

value of 0.83. It is perceived the highest and this reflects the 

fact that 3D printing industry confronts absence of content so 

that Training Professionals of 3D Content Creator will possibly 

be the solution. Also, 3D printing contents distribution platform 

is the place where generates prosumer, that is consumer and 

producer at the same time. 3D printing community is the place 

where people freely interacts and share information each other 

so that it will possibly the solution of low accessibility. 
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Table 4: Delphi Results of Improvement of Laws and Policies 

Criteria 

Criteria Service 

Strategy 

Avg. SD M CVR 

Improvement 

of Laws and 

Policies 

(10) 

Modifying 

Copyright Law 

for 3D Printing 

6.08 1.00 6.00 0.83 

Legal Advisory 

Services 

5.75 0.87 6.00 0.83 

Financial 

Support 

System to 3D 

Printing 

Industry 

5.08 0.51 5.00 0.83 

Establishing 

3D Printing 

Control Tower 

5.67 1.07 6.00 0.67 

Modifying 

Policy That 

Hardware and 

Major 

Company 

Oriented 

Supports 

5.25 1.66 5.00 0.67 

Establishing 

Organization of 

Dispute 

Conciliation  

5.58 1.24 5.50 0.50 

Supplying 

Standard 

Contract Form 

of 3D Content 

5.50 1.31 6.00 0.50 

Public 

Purchasing 

System of 3D 

Printer 

4.25 1.48 5.00 0.33 

Copyright 

Disclosure 

Regulation 

5.42 1.44 6.00 0.17 

Strengthening 

Regulation of 

Fair Trade 

Between 

Creator and 

Platform 

4.75 1.60 5.00 0.17 

Sig .043 Kendall's W .161 

 

The criteria of Improvement of Laws and Policies includes the 

factors that support business in legal side. CVR value of 

Copyright Disclosure Regulation is 0.83 and perceived the 

highest. It implies that protecting copyright of 3D content is 

essential to activate 3D printing content distribution platform. 

Legal Advisory Services and Financial Support System to 3D 

Printing Industry are also highly agreed amongst experts as 

important strategy. 

 

Table 5: Delphi Results of Financial Support Criteria 

Criteria Service 

Strategy 

Avg. SD M CVR 

Financial 

Support 

(11) 

Support for 

Creative Idea 

Excavation of 

3D Content 

5.92 1.00 6.00 0.83 

Investment to 

3D Printing 

Convergence 

Industry 

5.83 1.11 5.50 0.83 

Investment to 

Business 

Model 

Development 

5.67 1.44 6.00 0.83 

Financial 

Support for 

Distribution of 

Creative 3D 

Content 

6.08 1.16 6.50 0.67 

Financial 

Support for 

Open Source 

Content 

5.67 1.37 6.00 0.67 

Support for 

Production of 

High Quality 

3D Content 

5.67 1.07 6.00 0.67 

Financial 

Support for 

Price of 3D 

Content 

5.25 1.14 5.50 0.67 

Financial 

Support for 

Venture 

Software 

Company 

5.58 1.78 6.50 0.50 

Investment to 

Killer Content 

Production 

5.33 1.87 6.00 0.50 

Financial 

Support for 

O2O Business 

5.08 1.68 5.00 0.33 

Investment to 

Development 

of Application 

Managing 

Sales 

4.75 1.42 5.00 0.17 

Sig .049 Kendall's W .153 

 

The criteria of Financial Support is relative to improve business 

by financial support. Support for Creative Idea Excavation of 

3D Content and Investment to Business Model Development 

are perceived the higher. It implies the fact that the strategies 

which is able to enhance value added is regarded importantly. 
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Table 6: Delphi Results of Knowledge Criteria 

Criteria Service Strategy Avg. SD M CVR 

Knowledge 

(consulting) 

(5) 

Analysis of Demand and 

Customer Needs 

5.50 0.67 5.00 1.00 

Consulting Service to  

Platform Business  

5.58 0.79 6.00 0.83 

Education Service to 

Copyright 

5.75 1.06 6.00 0.67 

Linkage Service 

Between Designer and 

Customer 

5.50 1.00 5.50 0.50 

Design Consulting 

Service to Customer 

4.83 0.58 5.00 0.50 

Sig .046 Kendall's W .201 

 

The criteria of Knowledge(consulting) includes all factors that 

support business in knowledge side. Analysis of Demand and 

Customer Needs is CVR value of 1, therefore all experts agreed 

this strategy is the most important. This means 3D printing 

contents distribution platform still faced a lack of demand 

therefore demand analysis is primarily essential. 

 

AHP Results 

Analytic Hierarchy Process(AHP) is a theory of measurement 

through pairwise comparisons and relies on the judgements of 

experts to derive priority scales. To derive priority of service 

strategies hierarchical model was deducted. 43 service 

strategies, result from delphi analysis, were refined as most 

important and feasible strategy and 22 service strategies were 

selected. AHP was conducted with 12 experts from academics, 

institutes, industries, creators, software developers, and legal 

fields. Delete two of 12 experts whose judgement are 

inconsistent, as a result 10 experts' judgements were used. 

Table 7 shows the Individual results of AHP and service 

strategy. 

 

Table 7: Individual Results of AHP 

Expert A B C D E F G H I J K L 

C.R 0.18 0.11 0.00 0.13 0.11 0.16 0.09 0.12 0.13 0.15 0.47 0.11 

Technology Development of 3D 

printing materials 

.091 .623 .750 .705 .057 .037 .305 .035 .532 .638 .098 .054 

Linkage System of 

Web and Mobile 

.033 .043 .083 .083 .306 .101 .294 .529 .107 .061 .031 .248 

3D Content 

Database 

.563 .094 .083 .167 .467 .648 .201 .300 .065 .202 .031 .248 

User-aided Platform 

UX 

.313 .240 .083 .045 .171 .214 .201 .300 .065 .202 .634 .564 

C.R .017 0.00 0.12 0.13 0.12 0.24 0.01 0.18 0.01 0.02 3.15 0.00 

Workforce Training Training 

Professionals of 3D 

Content Creator 

.083 .653 .044 .464 .247 .573 .467 .190 .464 .495 .230 .402 

Training 

Professionals able to 

use 3D Printer 

.036 .119 .282 .081 .103 .046 .171 .657 .072 .194 .320 .424 

Collaborative 

Entrepreneur 

Network 

.226 .114 .580 .305 .280 .278 .171 .112 .072 .117 .168 .090 

3D Printing 

Community 

.655 .114 .093 .150 .371 .103 .191 .041 .392 .194 .283 .085 

C.R 0.10 0.18 0.00 0.00 0.09 0.15 0.00 0.11 0.08 0.05 0.32 0.01 

Improvement of 

Laws and Policies 

Establishing 

Organization of 

Dispute Conciliation  

.044 .127 .083 .117 .064 .074 .300 .048 .062 .391 .645 .112 

Establishing 3D 

printing control 

tower 

.101 .041 .083 .639 .475 .039 .300 .426 .393 .138 .226 .112 

Copyright 

Disclosure 

Regulation 

.293 .540 .750 .122 .298 .705 .300 .214 .442 .276 .092 .388 
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Legal Advisory 

Service 

.562 .292 .083 .122 .163 .182 .100 .311 .102 .195 .038 .388 

C.R 0.19 0.15 0.19 0.14 0.09 0.16 0.03 0.19 0.12 0.19 0.38 0.16 

Financial Support Financial Support 

for Venture 

Software Company 

.094 .063 .592 .198 .175 .048 .367 .058 .036 .024 .017 .035 

Support for 

Production of High 

Quality 3D Content 

.042 .028 .066 .146 .336 .031 .080 .022 .299 .030 .033 .117 

Financial Support 

for Open Source 

Content 

.023 .070 .044 .065 .285 .120 .091 .127 .358 .183 .067 .050 

Financial Support 

for Distribution of 

Creative 3D Content 

.274 .436 .036 .085 .064 .077 .177 .063 .091 .067 .125 .171 

Support for Creative 

Idea Excavation of 

3D Content 

.412 .249 .079 .148 .101 .383 .150 .286 .173 .449 .263 .135 

Investment to 3D 

Printing 

Convergence 

Industry 

.155 .153 .183 .358 .040 .341 .135 .445 .043 .246 .495 .492 

C.R 0.12 0.05 0.00 0.06 0.05 0.14 0.04 0.11 0.15 0.06 2.91 0.04 

Knowledge 

(consulting) 

Linkage Service 

Between Designer 

and Customer 

.592 .534 .050 .152 .126 .052 .106 .052 .054 .531 .269 .081 

Consulting Service 

to Platform Business  

.103 .197 .050 .065 .523 .109 .189 .668 .113 .126 .231 .429 

Education Service to 

Copyright 

.261 .084 .450 .065 .261 .210 .490 .226 .521 .152 .186 .120 

Analysis of Demand 

and Customer Needs 

.044 .186 .450 .717 .089 .629 .215 .055 .312 .191 .314 .370 

Acceptance A A A A A R A A A A R A 

 

 

Except two of all experts, consistency ratio is between 0.1 to 

0.2 which is acceptable. The results of priority scale of upper 

level(criteria), the weight value of Financial Supports is 0.407 

which is the highest value. Technology(0.170), Improvement 

of Laws and Policies(0.164), Workforce Training(0.161), 

Knowledge(0.099) are in the following order. A lot of elements 

are needed to construct business environment such as 

infrastructure especially in new business. Thus, the results 

indicate that 3D printing contents distribution platform is a 

form of new business so that financial supports is priority to 

accomplish. Table 8 illustrates final result of priority scale of 

service strategies and each weight value. 

 

Table 8: Final Results of Priority Scale 

Criteria(A) Service Strategy Weight(B) 
Ranking(C=A×B) 

Weight No. 

Technology 

(.170) 

Development of 3D Printing Materials .285 .048 7 

Linkage System to Other Platforms .149 .025 20 

3D Content Database .358 .060 6 

User-aided Platform UX .209 .036 10 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 24 (2017) pp. 15580-15591 

© Research India Publications.  http://www.ripublication.com 

15588 

Workforce Training 

(.161) 

Training Professionals of 3D Content Creator .383 .062 5 

Training Professionals able to use 3D Printer .203 .033 14 

Collaborative Entrepreneur Network .212 .034 13 

3D Printing Community .203 .033 14 

Improvement of Laws 

and Policies 

(.164) 

Establishing Organization of Dispute Conciliation  .175 .029 17 

Establishing 3D printing control tower .202 .033 14 

Copyright Disclosure Regulation .409 .067 3 

Legal Advisory Service .214 .035 11 

Financial Support 

(.407) 

Financial Support for Venture Software Company .096 .039 9 

Support for Production of High Quality 3D Content .085 .035 11 

Financial Support for Open Source Content .119 .048 7 

Financial Support for Distribution of Creative 3D 

Content 
.156 .064 4 

Support for Creative Idea Excavation of 3D Content .294 .120 1 

Investment to 3D Printing Convergence Industry .250 .102 2 

Knowledge 

(consulting) 

(.099) 

Linkage Service Between Designer and Customer .206 .020 22 

Consulting Service to Platform Business  .250 .025 20 

Education Service to Copyright .272 .027 18 

Analysis of Demand and Customer Needs .272 .027 18 

 

As a result of pairwise comparisons of each service strategy, 

Support for Creative Idea Excavation of 3D Content is the most 

priority strategy in 22 service strategies. This reflects 

controversial issues the industry has what to print by 3D 

printing technology and seems industry is highly aware of 

necessity to find various contents. Continually, Investment 

Support for 3D Printing Convergence Industry, Copyright 

Disclosure Regulation, Financial Support for Distribution of 

Creative 3D Content, Training Professionals of 3D Content 

Creator are top ranked priority. These are content related 

strategy and competitiveness of 3D content will significantly 

affect to success of business. It is expected that growth in 

software side not in hardware, and consequently lead to expand 

the service market. Also, in Technology criteria, 3D Content 

Database and Development of 3D Printing Materials are 

evaluated as important strategy. 3D Content Database enables 

various 3D designs to distribute while various 3D materials 

enable these designs to be merchandised by printing. 

Knowledge(consulting) is the lowest priority among criteria. It 

seems, as new business, rather than Knowledge(consulting) 

supports it is more important such as financial supports, law 

amendment, Technology development which are accomplished 

in government level. 

 

Service Value Network Analysis 

3D printing contents distribution platform is a convergence 

business that is the result of converging 3D printing technology 

and service. Current 3D printing contents distribution platforms 

have the form that designers or a design firms and users freely 

upload their contents in the distribution platform to gain profit. 

While the distribution platform earns its profit through sales of 

its 3D contents as well as 3D printer sales, printing services and 

3D printed merchandise sales. 

The value chain structure of the 3D printing contents 

distribution platform is complex and various stakeholder 

participates in the value chain network. It includes material and 

software developers, equipment manufacturers, network 

providers, platform providers, 3D content creators, and other 

service providers. The strengthening of interactions between 

stakeholder within the value chain and building of an 

ecosystem creates new values. In order for service ecosystem 

of 3D printing contents distribution platform to maintain and 

continuously develop, profit structure between the partners 

must be in place for coevolution. Table 9 shows key players in 

the value chain of 3D printing contents distribution platform in 

the international market and its related company. 
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Table 9: Key Players in Value Chain of 3D Printing Contents Distribution Platform 

Player Explanation Related Company 

3D Printer Manufacturer Manufacturing 3D Printer Makerbot, Ultimaker, Stratasys, Pirate3D 

3D Printing Service Provider Supplying services related to the 3D printing Shapeways, Sculpteo, i.materialise 

3D Scanner Manufacturer Manufacturing 3D scanner which is able to 

create 3D model content 

MakerBot, 3Dsystems, Artec, FUEL3D 

3D Printing Network Provider Supplying cloud service which is able to 

connect to 3D printer with wireless 

Secure3D, ProtoExchange 

3D Printing Marketplace Marketplace which links between seller and 

buyer 

Shapeways, SupplyBetter, Ponoko, 

3D Modeling Software 

Developer 

Software development company for 3D 

modeling 

CADspan, 

Vizup 

3D Printing Material 

Manufacturer 

Supplying 3D printing materials such as 

plastics, filament and etc 

Structuredpolymers,envisionTEC. 

3D Printing Community 3D printing user cummunity FABFabbers 

 

Kwon et al.(2014) mapped ecosystem of art and cultural 

industry using service value network model and emphasized 

the importance of service provider in the network thus added 

service enablers which support service provider in the model. 

Service value network should illustrate strong service-based 

directivity, therefore, this study also adds service enablers with 

service-based perspective and mapped ecosystem of 3D 

printing contents distribution platform. In current ecosystem of 

3D printing contents distribution platform, 3D printing material 

manufacturer is Tier2 that supply the most basic products and 

services in the value flow. Then 3D printer manufacturer, 3D 

scanner manufacturer, 3D modeling software development 

company, 3D content creator(or company) provides products 

and services to the platform then platform supplies services to 

the end-user, customer, eventually. Regarding government 

supports it tends to support hardware oriented company which 

is 3D printing equipment manufacturer. For service enablers, 

there are 3D printing network company, 3D printing, scanning, 

modeling service company in the current ecosystem. Besides, 

3D Printing Community links to users that enable them share 

information and interact amongst users. These all context of 

current ecosystem are visualized as service value network 

model and illustration of the model is in the following figure 3. 

Then, Delphi and AHP results are applied mapping the ideal 

model of ecosystem and the illustration of the model is the 

following Figure 4. 

 

 

 

Figure 3: Service Value Network As-Is Model 
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Figure 4: Service Value Network To-Be Model 

 

 

From the result of AHP, Financial Support is the highest 

priority so that role of organization of financial support is 

necessary in the value network. It seems that it is effective to 

support, especially to the content related player, material 

manufacturer and 3D printing convergence industry rather than 

supporting to hardware oriented company. 3D Modeling 

Educative Organization is also necessary to train workforce 

regarding to 3D modeling. 3D Printing Community is the place 

where people interacts each other and share information 

therefore, the community could be important role to solve the 

issues of low accessibility in the industry. 

 

CONCLUSION AND IMPLICATIONS 

This study is a research on ecosystems focused on activating 

the domestic 3D printing contents distribution platform and 

aims to promote the industry by suggesting service strategies 

and an ideal ecosystem model for the platform. As the next 

generation growth power, 3D printing industry has low 

accessibility resulting from low demand and difficulties in 

market expansion due to its product-focused market. In order 

to solve these issues, high value service market expansion is 

necessary. 3D printing contents distribution platform creates 

high value in the service market by distributing its services 

while increasing consumer accessibility, a crucial factor in 

market expansion. Therefore, this study first analyzed the 

current state and diagnosed the issues and problems, then 

mapped service strategies to be implemented in order to solve 

these problems. Then, the service strategies were taken to order 

them by priority by using Analysis Hierarchy Process. After the 

current ecosystem of the 3D printing contents distribution 

platform was analyzed, the service strategies, which were 

prioritized by importance, were applied mapping ideal 

ecosystem model. This ideal model of ecosystem suggests the 

future direction aimed to cultivate the ideal business ecosystem 

of 3D printing contents distribution platform. 

The research results showed the priority of importance in 

service strategy is Financial Support (0.407) > Technology 

(0.170) > Improvement of Laws and Policies (0.164) > 

Workforce Training (0.161) > Knowledge/Consulting (0.99). 

This means 3D printing contents distribution platform, as a new 

market, shows insignificant levels of activation and that 

government-run infrastructure such as Financial Support and 

investment strategies are more effective to activation than non-

governmental strategies such as Knowledge(consulting) 

criteria. Also, 3D content side a Support for Creative Idea 

Excavation of 3D Content(0.120) was the most important 

service of the 22 service strategies suggested. This means the 

industry has issues and problems regarding what to print, and 

create, thus the importance of excavating new contents is 

perceived higher. Investment to 3D Printing Convergence 

Industry, Copyright Disclosure Regulation, Financial Support 

for Distribution of Creative 3D Content, Training Professionals 

of 3D Content Creator followed in the top 5 strategies. Service 

strategies related to contents showed higher priorities, which 

can be used to assume that in the future, to develop 3D printing 

contents distribution platform industry, strategies focused on 

contents will need to be developed. As ideal ecosystem of 3D 

printing contents distribution platform, it needs to be added the 

node of Financial institution, 3D modeling educative 

organization, reproduction and transmission of copyright 

association in the service value network.  

This study is a basic research conducted on 3D printing 

industry, which lacks further research. The accelerating 3D 

printing industry has high potential for growth, and this study 

focused on smaller service market compared to the larger 

product-focused market, which is expected to create higher 

value and activate the 3D printing industry. 3D printing 

contents distribution platform is a business model that is a 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 24 (2017) pp. 15580-15591 

© Research India Publications.  http://www.ripublication.com 

15591 

convergence of products and services, and as the service market 

has great importance, it is expected this basic research is 

significant to develop this market. By suggesting an ideal 

ecosystem model derived from service strategies for new 

business development, future regulations regarding 3D printing 

contents distribution platform development, directions of the 

ecosystem, and highly effective strategies will be provided with 

basic information when establishing policies. Lastly, the study 

is significant for individuals with interest in industrialization of 

3D printing contents distribution platform as strategies to 

consider when establishing distribution platforms will be 

provided, thus it is expected providing practical information to 

plan a business model.  
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