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Purpose–This study aims to explore the influencing factors of customer participation in 

co-production and the impact of co-production on consumer product evaluation and behavioral 

loyalty. 

Design/methodology/approach – An online survey was used to collect 325 valid questionnaires from 

consumers who reported participating in online game public testing and played many virtual 

cigarettes online games with more than 6-months experience. Findings – Consumers who are willing 

to participate in co-production often share specific characteristics, including a high desire to control, 

a high motivation to achieve, and professional knowledge. When Consumers concentrate on 

co-production, they may leave positive product evaluations of virtual cigarettes online games, and 

increase behaviors that demonstrate loyalty. Practical implications –Virtual cigarettes online game 

developers can be involved by these results when provide relevant professional information in game 

public testing, because they suggest that consumers who are willing to participate in co-production 

often share specific characteristics. Originality/value – From the viewpoints of the consumer link, 

product link, and situational link, this paper summarized the link variables, and analysed the key 

factors affecting consumers' input into co-production. 
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INTRODUCTION 

18- 60 year olds are the target customers of 

tobacco products and online games. Both smoking 

and playing online games can lead to addictive 

behaviors.1 Smoking, which produces 

nicotine-containing gas and second-hand smoke, 

is increasingly banned in public places and 

workplaces in China.2 Playing online games does 

not produce harmful gases, so online games can be 

played in many public places. For example, online 

games can be played in railway stations, subways 

and buses in China. Some online game developers 

have designed Virtual cigarettes online games, 

allowing players to partially experience the 

pleasure of smoking and satisfy their smoking 

addiction. 

Virtual cigarettes online game uses 

high-definition 3D screen scene design, players can 

take out different cigarettes in the game, smoke a 

virtual cigarette, experience the feeling of being 

surrounded by smoke, the gameplay is novel, and 

players can modify the brand and composition of 

cigarettes, add their own favorite things in the 

game. This makes the game a co-product of the 
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game developer and the game player. Therefore, 

virtual cigarettes online game is a substitute for 

physical tobacco products. If more people use 

virtual cigarettes online game, it may reduce their 

use of physical tobacco products, so as to achieve 

the purpose of controlling tobacco product 

consumption. Therefore, studying how to make 

virtual cigarettes online game more attractive to 

customers is a research problem with higher value. 

In the current online gaming market, 

consumers are increasingly encouraged to invest in 

the development of products and services. Through 

this, enterprises try to form a co-production 

relationship with consumers. Co-production means 

that consumers invest time and energy actively 

participating in the development and consumption 

process of products or services, conducting 

information exchanges and cooperating with 

companies. 3  

Some game companies, including those already 

following best practices, have observed the 

potential value of including customers in 

development processed. This has led companies to 

give their fans more opportunities to influence 

services and products. The game industry is also 

beginning to see customers as co-developers; users 

are given tools to collaborate and further 

coproduce products.4 

For example, the FarmVille game from Zynga 

established a virtual online community on 

Facebook to communicate with customers, or 

players. Some players in this community asked 

Zynga to create a harvester in the game that allows 

players to harvest multiple blocks at the same time; 

the game was originally designed to allow players 

to harvest one by one (Zynga is a leading 

developer of the world's social games: 

https://www.zynga.com). Now, this expanded 

harvester is part of the game.5 Through consumer 

participation, companies can deeply understand 

consumers' ideas and respond quickly, improving 

their products.6 

A typical example of co-production relates to 

the Millet mobile phone. Millet mobile phone users 

are called “Millet Fans,” and are also called 

“co-developers.” The Millet company opens part of 

the program code, so Millet Fans can help improve 

the product’s functionality. The improvements 

proposed 

by Millet Fans are reflected in regular updates, so 

Millet Fans feel respected. To leverage the 

centripetal force of the fans, additional different 

mechanisms have been established, including 

creating a community of Millet Fans in the virtual 

network, organizing Millet Fans “city meetings,” 

and holding regular parties. Through consumer 

participation, enterprises can more thoroughly 

understand consumers' ideas and respond quickly 

to improve their products.7 In this service-oriented 

era, co-production is an indispensable factor and 

trend in innovating services.8 

Most studies on co-production have focused on 

improving service quality and enriching service 

products, in industries such as financial and 

medical services,9 knowledge-intensive business 

services, retail banking, information technology 

service innovation, tourism, healthcare services, 

and public service. 10 However, this topic has not 

been fully addressed for online games.  

Originally, player participation was minimal 

when designing computer game systems. 11 

However, an increasing number of computer game 

manufacturers have involved players in game 

design to enhance the attractiveness of their 

products .10 Lange-Nielsen et al. explored ways to 

develop games in cooperation with players. 12 

Vines et al. invited players to participate in game 

development, promoted game modifications 

through timely interactions between players and 

designers, ensured that the technology met people's 

needs, and eliminated the subjectivity of 

designers.13 Mazzone et al. designed a game to 

improve the mood of young people.14 They asked 

participants to design relevant game links and to 

give feedback about their experiences in real time. 

The game as ultimately designed was shown to 

improve players moods.14 Co-production behavior 

by online players is becoming increasingly 

common. However, these studies have not 

examined the co-production behavior of players 

from the perspective of operation management. 

With competition increasingly intensifying in 

the game industry, consumers have increasingly 

higher demands for the quality of game content. To 

meet consumer needs, online game developers 

have gradually allowed consumers to participate 

designing game content or product improvements, 

through sites such as Open Beta (an online public 
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beta testing site). Therefore, this study focused on 

the online game industry, exploring the behavior of 

virtual cigarettes online game players participating 

in co-production. 

Many studies have considered co-production 

from the companies' perspective.6,7,15,16 This 

research focused on the impact of co-production on 

the enterprise side, and discussed the impact of 

co-production on improving the productivity or 

innovation efficiency of the enterprise. However, 

co-production can bring benefits to both 

enterprises and consumers. This is because 

co-production gives consumers the opportunity to 

make choices about the products or services they 

need,17 enjoy higher levels of customization,18 

maximize consumer interests,19 and improve 

satisfaction.7 In the past, a few studies have 

explored factors affecting consumers' involvement 

in co-production, such as: perceived control,8 

degree of involvement,20 communication,3 

expertise,21 and psychological implication.22 

However, there are considerable differences in the 

prerequisite factors affecting co-production, and no 

consistent framework has emerged.3 

It is important that enterprises understand the 

factors that motivate consumer participation in 

co-production. As such, this study explored the 

factors informing consumer participation in 

co-production from the perspective of consumers. 

Through co-production, consumers can gain 

insights into products or services and create their 

own value.13 Some studies have been conducted to 

assess the consequences of consumer participation 

in co-production. For example, Chen, Tsou, and 

Ching and Auh, et al. explored the impact of 

co-production on consumer service innovation and 

loyalty.8 A few papers have also explored the 

impact of co-production on consumer product 

evaluation. However, the success of a product or 

service depends mainly on consumer attitudes and 

evaluations of outcomes or outputs.22 

Co-production can benefit consumers and provide 

greater discretion in the allocation of products and 

services, generating products that satisfy 

consumers.10 Therefore, this research explored the 

impact of co-production on consumer product 

evaluation and customer loyalty. 

This study investigated the antecedents of 

co-produ

ction from three perspectives or “links”: the 

consumer link, product link, and situational link. 

Etgar proposed a five-stage dynamic model to 

illustrate consumers participation. 23 This model 

explored the promotion factors of co-production 

from the perspective of four linked modes: an 

external environment link, consumer link, product 

link, and situational link. The research provides a 

reference for game developers when engaging in 

Open Beta. This paper is divided into six sections. 

The next section provides a literature review and 

an overview of the expert interviews. This is 

followed by a literature exploration and the study 

hypotheses, the study methods, data analysis, and 

the conclusion and recommendations. 

 

LITERATURE REVIEW AND EXPERT 
INTERVIEWS 

 

The Connotations of Co-production  

 

Baqer (2007) defines co-production as spending 

time and effort with consumers, exchanging 

information, and cooperating with enterprises in 

the process of consuming products or services. 3 

This includes sharing ideas, and participating in the 

design or manufacture of products or services.7 In 

other words, co-production means that consumers 

have the chance to participate in the different 

activities undertaken by enterprises, which 

includes cooperative behavior among consumers 

and companies.24 Co-production is a dynamic 

process, not a single behavior. When consumers 

actively participate in service creation and delivery, 

they can improve the design of products or services, 

or reduce enterprise operating costs by sharing the 

responsibilities and work of employees.6 

Consumers can also participate in value creation 

through co-production, so that products or services 

are more consistent with their needs.25  

Therefore, enterprises should take actions, such 

as providing incentives, to actively manage 

consumer co-production.7 Bettencourt et al. (2018) 

proposed that knowledge-intensive business 

service enterprises manage customer participation 

in co-production using three indexes: customer role 

analysis, creating high performing customers, and 

generating favorable results.9 The customer role 

analysis index defines seven kinds of customer 
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roles and responsibilities to improve service 

efficiency: open communication, sharing problem 

solving methods, enduring uncertainty, adaptation, 

support, participating in plan management, and 

personal involvement. 19 The index related to high 

performing customers refers to separating customer 

roles and providing motivation. Opportunities to 

enhance customer participation include selecting 

customers, customer training, education and 

socialization, and evaluating customer 

performance.24 The index related to generating 

favorable results is used to assess whether 

enterprises can obtain sustainable competitive 

advantage, customer satisfaction, and achieve 

effective co-production. 19 Customers create and fill 

personalized needs by actively participating in 

co-production, providing customers with 

unforgettable experiences.25  Co-production 

enables companies to understand customer 

experiences, and by extension, their needs. By 

sharing experiences, customers and enterprises can 

learn and create together. 24 

 

The Co-production Process 

 

The process of customer co-production can be 

divided into three different stages: co-production 

before purchase, product development, and 

co-production after purchase. Customers play 

different roles in different production stages. 

Before the purchase, customers play the role of 

corporate consultants in joint production, providing 

companies with recommendations on developing 

and improving product services. In the product 

development stage, customers participate in the 

production and design of new products and 

services. Here, they improve service quality by 

interacting with company employees or by playing 

the role of “ temporary employees”. At this stage, it 

is important for customers to understand their 

obligations and responsibilities. Helping customers 

identify their own roles helps strengthen the trust 

between the company and customers. In the 

after-purchase stage, customers act as corporate 

promoters, recommending corporate services to 

other customers. Positive word-of-mouth effects 

are often a sign of customer loyalty. In addition, 

customers continue to perform a consulting role at 

this stage, 

actively providing feedback to the company on the 

service environment.3 Service organizations and 

customers invest corresponding resources in this 

process and play different roles to realize the value 

of customers in product use.26 

Etgar explored the process of consumer 

participation in co-production23, proposing that 

co-production includes five stages: (1) 

pre-situation, (2) psychological motivation for 

consumers to invest in co-production, (3) cost and 

benefit of co-production, (4) substantial 

performance of consumer participation in 

co-production activities, and (5) output and 

evaluation. As noted above, Etgar proposed four 

pre-situation links: external environment, consumer, 

product, and situation. 23  

External environment links include external factors, 

such as economic development and cultural and 

technological changes. Consumer links are 

resources controlled by consumers, such as time, 

professional ability, language ability, and the 

ability to coordinate and communicate using 

computer or electronic technology.  

Product links include the relevant 

characteristics of products; a higher degree of 

product differentiation is associated with an 

increased level of consumer attraction to 

participate. The situational link refers to the 

interactive environment between consumers and 

enterprises. The main situational factor is the belief 

of managers that establishing co-production 

relationships with consumers can bring benefits to 

companies. The other factors include a lack of 

speculative behavior, long-term commitment, and 

cultural compatibility and empathy.  

In the second stage, Etgar noted that economic, 

psychological, and social factors drive consumers 

to join in co-production. 23 The economic driving 

force includes economic reward, risk reduction, 

and the pursuit of customization. The 

psychological driving force includes the pursuit of 

intrinsic value. The social driving force represents 

the social benefits of co-production, such as 

self-esteem and the desire for control.  

Etgar's third stage focuses mainly on 

consumers assessing whether the cost of 

co-production is lower of higher than the benefits 

produced. 23 This involves analyzing both 

economic and non-economic costs. The economic 
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cost refers to the cost actually expended in the 

co-production process. The non-economic cost 

includes psychological and social losses and risks. 

This could include the speculation caused by 

involving consumers with no expertise in 

co-production. Etgar's fourth stage refers to the 

actual participation of consumers in the joint 

production process, including the consumption 

stage, logistics and distribution stage, assembly 

stage, manufacturing stage, and design stage.23 The 

fifth stage evaluates the results to see whether the 

purpose and expected benefits of co-production 

can be achieved. 

 

The Factors Influencing Co-production 

 

Ertimur and Venkatesh discussed customer 

speculation in the situational link of co-production. 
16 They noted that when consumer and enterprise 

goals are inconsistent, customer speculation may 

result. Information asymmetry and social 

differences play an important role in interference. 

Heide and Olsen (2011) found that time had a 

negative impact on perceived convenience, but 

positively impacted co-production satisfaction.21 

Co-production satisfaction and perceived 

convenience positively impacted product 

evaluation. Chen, Tsou, and Ching studied the 

information technology industry, exploring the 

impact of co-production of enterprises on service 

innovation, including impacts to upstream and 

downstream partners. 15 The results show that 

partner fit, partner professional knowledge, and 

emotional commitment positively affect 

co-production and subsequent service innovation. 

Hsu et al. explored the pre- and post-consequence 

variables affecting user participation in 

co-production in information system design 

projects.38 They found that co-production is 

affected by social capital between users and 

developers; co-production also has positive effects 

on project performance, user satisfaction, and 

system quality. Wu et al. found that social capital 

positively impacts the co-production between 

business partners, and co-production can improve 

the absorptive capacity, self-efficacy, and 

innovation ability of enterprises. 27 

Today, consumers focus on the value of goods 

and on 

the experience and feelings brought about by 

participating in the co-production process and 

through the high inter-action between consumers 

and service providers. 22 This study explored the 

prerequisite variables affecting consumer 

co-production; as such, it drew upon the 

pre-situation construct proposed by Etgar. 23 The 

external environment links represent the overall 

external environment. Therefore, this study 

focused on consumer links, product links, and 

situational links. Etgar detailed three kinds of links, 

including how a consumer's own ability represents 

one of the variables in the consumer link. 23 

However, that study did not fully summarize all 

variables, nor did it conduct empirical studies to 

verify the arguments. In addition, because 

consumer links should include the psychological 

factors of consumers, this study also considered the 

consumer's psychological motivation mentioned by 

Etgar as being in the second stage of consumer 

links. 23 Therefore, this study built on Etgar's 

argument, and used qualitative interviews to 

summarize the variables in the three links, 

clarifying the prerequisite variables of 

co-production. 23 This served as a basis for 

empirical analysis. 

 

Customer Loyalty and Co-production 

 

The virtual brand community is an important place 

for today's customer to participate in co-production. 

It provides customers with increasingly convenient 

interaction opportunities compared to offline 

environments; as such, virtual communities have 

become a typical platform for value co-creation. 16 

In the virtual brand community, customers interact 

with companies, customers, and other stakeholders, 

and create value through the sharing of consumer 

experience. When the customer perceives that he or 

she has obtained value, the customer shows high 

loyalty to the brand.28 From a social psychology 

perspective, Bendapudi and Leone explored the 

influence of self-serving bias on customer 

participation in co-production and satisfaction. 

They found that the degree of customer 

participation affects customer satisfaction.29 When 

the results are not what the customer expected, 

providing the opportunity to choose reduces 

self-interest bias. Auh et al. discussed the impact of 
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joint participation in the financial services industry 

on customer loyalty. 8 They found that 

communication and customer expertise increases 

the degree of co-production, increasing customer 

loyalty. Through the process of participating in 

co-production, customers deepen their cognition of 

the company and brand through mutual interaction, 

sharing, and communication. This creates an 

emotional connection with brand products, 

enhancing brand loyalty.30 

 

Expert Interviews 

 

First, the research team identified players who 

have engaged in many kinds of online games and 

have participated in online public beta testing, 

using an online game forum (site1). Snowball 

sampling was used to ensure that participants came 

from a range of backgrounds and had relevant 

knowledge of online games.31 E-mail was used to 

contact suitable experts. A total of 25 experts were 

interviewed, ranging between 28 and 50 years old. 

There were 14 males and 11 females. They 

reported spending an average of about 25 hours a 

week playing online games and had an average of 

more than 5 years of online game experience. We 

collected online players' ideas and opinions about 

participating in co-production using semi-open 

questionnaires. Relevant items were as follows: (1) 

Have you ever participated in Open Beta? How 

many times have you participated? (2) What are 

your views on online public tests? (3) What 

motivates you to participate in Open Beta? Based 

on each interviewee’s response, we conducted 

follow-up questions, with each interview lasting 

approximately 35 to 65 minutes. 

This study used the open/template method of 

qualitative data analysis, coding the interview 

results using the classification of Etgar.23 Because 

the focus of the interview was to explore the 

prerequisite variables involved in choosing to 

participate in Open Beta, the impact of such 

participation on consumers or game developers 

was not included in the interview process. Based 

on Ryan and Bernard, 10 categories were 

summarized from the written records, and two 

professors in the field of marketing and 

e-commerce were invited to classify 172 keywords 

into 10 

categories; the two experts classified 143 of the 

172 keywords in identical ways, indicating a high 

degree of consistency. Another 29 keywords were 

discarded due to low consistency.32 

Only the keywords that were identified identically 

by the experts were placed into the categories, 

resulting in only eight final categories. In addition, 

we further invited the two experts to divide eight 

categories into three links: consumer, product, and 

situational. Based on the process and results above, 

consumer links include: perceptual control, sense 

of achievement, and professional knowledge; 

product links include: information usefulness and 

level of interest; and situational links include: 

customization, interaction, and emotional 

commitment. Therefore, based on the results of 

expert interviews, this study explored the impact of 

different factors on these three links with respect to 

consumer co-production behavior. 

 

LITERATURE EXPLORATION AND 
HYPOTHESIS DEVELOPMENT 

 

Consumer Connection and Co-production 

 

White proposed that perceptual control is a driving 

force of human nature, and that people feel they 

need to dominate the environment to show their 

abilities. 33 Koufaris defined perceptual control as 

the ability of an individual to perceive that he or 

she is capable of removing threats or controlling 

actions in his or her environment.34 Lee pointed out 

that perceptual control represents the degree to 

which individuals can control the situation he or 

she is facing. 35 In online game situations, 

perceptual control represents the player's ability to 

control the content of the game. For example, 

when the player can break through barriers in the 

game to control the gaming process, he tends to 

feel a higher degree of perceptual control over the 

game. Because human beings have the innate 

desire and need to control their environment, they 

want to participate in the production of services or 

products and actively participate in 

co-production.27 

In other words, consumers actively participate 

in a service process to determine the overall picture 

of the final product or service, because they want 

to satisfy the feeling of psychological and 
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behavioral control. 24 Control means that 

consumers can influence the delivery process of 

products or services, or product performance. This 

also reduces the risk that the products will not meet 

their needs. 20 Consumers can test online games 

through Open Beta, representing the behavior of 

consumers participating in co-production. The 

errors identified by consumers can be used as a 

standard for game developers to correct game 

content, reducing the problems that may arise in 

the product for sale. In other words, when players 

perceive a high degree of control over the game, 

they may be willing to participate in Open Beta 

activities to help find and test possible errors in the 

game, because they can grasp the process of the 

game. This background led to the study hypothesis 

that perceptual control is a pre-variable of 

co-production: 

 

H1:  The perceptual control of consumer 

connections has a positive impact on 

co-production. 

 

When a person thinks his performance is better 

than others, or he has improved upon his past 

performance, he attains a feeling of achievement.32 

Individuals are motivated to invest more efforts 

through self-affirmation, extra benefits, or 

achieving desired goals.26 In online games, players 

acquire treasures and tools to improve their 

abilities and constantly challenge higher goals.36 

When players achieve a sense of accomplishment 

in the process of completing the task, they believe 

they can provide constructive recommendations for 

the game's design, because of internal confidence 

or external appreciation. Vorderer and Ritterfeld 

proposed that online game participation comes 

from sense of achievement, control, and 

self-efficacy. 37 Hilton and Hughes argued that to 

engage in co-production actions, consumers must 

feel a sense of achievement. 38This background led 

to the following hypothesis: 

 

H2: A consumer's sense of achievement has a 

positive impact on co-production. 

 

Consumer expertise refers to the knowledge 

accumulated by consumers from a product: the 

performa

nce of goods.39 When consumers exhibit 

innovative thinking or hold unique relevant 

expertise, they can improve the quality of services 

within their capabilities. In the process of service 

production, the resources, abilities, or knowledge 

provided by consumers in any form of information 

promote the creation of common values with 

developers. 40 One condition for co-production is 

that the participating consumers need to have 

product expertise. This allows them to evaluate 

their participation and their possible contributions 

in co-production, and thus decide whether to 

participate or not. In other words, when consumers 

believe that their expertise can aid co-production, 

they may be more willing to provide accurate and 

relevant information to enterprises, facilitating 

efficient service delivery. In addition, Auh et al. 

argued there is a positive relationship between 

consumer expertise and co-production. 8 In virtual 

cigarettes online game scenarios, when players 

have professional knowledge related to online 

games, they are better able to evaluate whether 

they can contribute to the Open Beta. This led to 

the following hypothesis: 

 

H3: Consumer-linked expertise has a positive 

impact on co-production. 

 

The Product Link and Co-production 

 

Negash, Ryan, and Igbaria defined the usefulness 

of information as a computer-mediated situation, 

where users know the correctness, timeliness, 

convenience, relevance, and integrity of 

information.41 Wixom and Todd noted that 

information usefulness is defined by whether a 

website is meaningful and valuable, and whether it 

conforms to the relevant information recognized by 

users. 42 DeLone and McLean pointed out that 

information usefulness refers to users' subjective 

identification with information systems.43 

The evaluation indicators for usefulness 

include the integrity, correctness, practicability, and 

realtime nature of information content. In an online 

game situation, integrity means that online games 

provide complete information to online players; 

correctness means that the information received by 

online players is correct; practicality means that 

online games can provide information related to 
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players’ needs; realtime means that online games 

provide the latest updated information. In summary, 

information usefulness means that online players 

receive complete, real-time, and valuable 

information from the game developer's offering. 

When enterprises provide useful information to 

consumers, it encourages cooperative behavior 

between consumers and enterprises. For example, 

if an online game developer provides relevant 

information about game content to help the player 

under-stand the game, the willingness to coproduce 

the game increases. Celik and Yilmaz found that 

when enterprises respond to consumers' requests in 

a timely manner, they increase consumer 

willingness to coproduce.44 In addition, Wang and 

Fesenmaier found that sharing information 

enhances partnerships between partners. 45  

When online game developers provide players with 

correct and real-time product information, players 

more completely understand the product, reducing 

information asymmetry. This enhances the 

interaction between players and game developers 

and the willingness of players to participate in 

Open Beta. This analysis led to the following 

hypothesis: 

  

H4: Information usefulness of product links has a 

positive impact on co-production. 

 

Interestingness refers to the state of mind in which 

a person is happy and satisfied. It reflects a 

subjective and intrinsic belief. 46 When individuals 

feel that virtual communities are of high hedonic 

and entertainment value, their willingness to 

participate and their sense of identity will 

increase.47 For virtual cigarettes online game 

players, having a sense of fun enhances their 

willingness to participate, because players can 

enjoy the fun of the game.  

Wang and Yan noted that different kinds of 

interests may encourage consumers to participate 

in co-production.30 These include: interest in 

increasing service efficiency and effectiveness, an 

interest in reducing service costs, and 

psychological benefits. Bu, Jin, and Li found that 

an immersive and pleasant online environment 

enhances the relationship with online users.29 

When virtual cigarettes online game content is 

fresh and 

interesting for players, it increases consumer 

interest in virtual cigarettes online games and 

stimulates the willingness to participate in 

co-production. These arguments led to the 

following hypothesis:  

 

H5: The interestingness of product links has a 

positive impact on co-production. 

 

Situational Linkage and Co-production 

 

Customization refers to the design and production 

of products by enterprises to meet the individual 

needs of each consumer. 48 Customization involves 

collecting preferences about consumers and 

providing them with appropriate or tailored 

products. 49 In online game contexts, customization 

includes the ability to freely set the appearance of 

characters in the game, as well as the game's 

content.50Customization provides the opportunity 

for users to set their own preferences, meeting 

consumer needs and increase their decision-making 

power. 51  

The customization process enhances the 

co-production behavior between consumers and 

developers, because when consumers provide 

relevant information about product preferences to 

enterprises, enterprises can produce products or 

services that consumers need. In addition, character 

customization can increase player willingness to 

experience the game.51 Shadbolt et al. (2013) 

recommended that game developers customize 

their products to give consumers a feeling of 

consideration, increasing their willingness to 

participate in co-production.52 This discussion led 

to the following hypothesis: 

 

H6: Customization of situational links has a 

positive impact on co-production.  

 

Applying a network interaction perspective, 

Hoffman, Kalsbeek, and Novak proposed three 

forms of interaction: machine interaction, 

interpersonal interaction, and human-computer 

interaction.53 Machine interaction refers to 

interactive access to hypermedia content. 

Interpersonal interaction refers to human-to-human 

communication using a computer as a medium. 

Human-computer interaction emphasizes the 
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interaction between the user and interface in the 

process of online browsing.  

This study examined online games, with the goal 

of exploring the interaction between consumers 

(players). As such, the definition of interaction in 

this study focused on the interactions among 

people. By interacting with consumers, developers 

can help enterprises develop new products and 

services by encouraging consumers to participate 

in service delivery. If consumers are actively 

involved in co-production, developers need to 

develop a strong customer relationship to 

encourage consumers to pay and invest. 54 When 

consumers have good interactions with enterprises, 

they actively participate in the enterprises’ 

activities. Therefore, the interaction mechanism 

can be used to derive the behavior associated with 

co-production.  In the virtual cigarettes online 

game situation, players increase their willingness 

to participate in co-production when they interact 

with online friends, build trusting relationships, 

and exchange opinions. Therefore, this study 

proposes the following hypotheses: 

 

H7: The interaction of contextual linkages has a 

positive impact on co-production. 

 

Commitment reflects the pressure of internal 

norms, which can lead members of an organization 

to strive for the organization’s interests and goals.55 

Emotional commitment emphasizes a positive 

emotional state, supporting the psychological 

security of partners. 56 Employees with strong 

emotional commitment will engage in 

business-friendly behavior. An increase in 

emotional commitment will generally lead to a 

willingness to cooperate with others, and the 

subject will generally strive to move towards 

organizational goals and tasks.57 Similarly, 

deepening the relationship between consumers and 

game developers can enhance their willingness to 

cooperate with each other in the future.58 

Compared to consumers with low emotional 

commitment, consumers with high emotional 

commitment will do their best to make meaningful 

contributions to the enterprise.56 In other words, if 

we stimulate consumers' co-production behavior, 

we can increase the consumers' emotional 

commit

ment to the company. Furthermore, Auh et al. 

found that when consumers have a high emotional 

commitment to an organization, they are more 

likely to participate in co-production. 8 Chen, Tsou, 

and Ching noted that emotional commitment has a 

positive impact on the practice of co-production. 15 

With virtual cigarettes online games, when players 

are emotionally committed to game developers, 

they are more willing to cooperate with developer 

activities, producing the cooperative behavior of 

co-production. This analysis led to the following 

hypothesis: 

 

H8: Situational linked emotional commitment has 

a positive impact on co-production. 

 

Co-production, Product Evaluation, and 
Behavioral Loyalty 

  

A product evaluation is the subjective judgement of 

consumers with respect to the consistency of 

product specifications and the added value.59 

Co-production enables consumers to actively 

participate in the service delivery process. 

Although co-production is conducted by both 

consumers and producers, consumers ultimately 

determine the value. In other words, the quality of 

the output created by the co-production process 

and the final result will affect consumer acceptance 

and evaluation.20They also proposed that when 

consumers and developers coproduce a product or 

service, consumers will have a positive evaluation 

of the performance of product characteristics. Wei, 

Straub, and Poddar noted that consumers are 

willing to provide their own evaluation after using 

products or services, because these information can 

be used as a reference for other consumer buying 

behaviors.60 With online games, a higher level of 

player participation in co-production is associated 

with increased energy investment in the service 

delivery process. Because there is no formal 

right-obligation relationship between players and 

developers, a higher level of voluntary contribution 

is associated with a higher evaluation of virtual 

cigarettes online games. In short, co-production 

affects consumers' evaluation of products. This 

analysis led to the following hypothesis: 

 

H9: Co-production has a positive impact on 
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product evaluation. 

 

Dimitriades (2006) defined behavioral loyalty as 

repeated purchases of products or services by 

consumers over a specified period of time.61 To 

strengthen consumer commitment, enterprises 

establish and strengthen the relationship with 

consumers by satisfying consumers, to obtain their 

lasting loyalty. One way is to create value through 

co-operation, as positive emotional experiences 

encourage consumers to enhance their loyalty to 

the enterprise.62 Skjølsvik et al. found that 

consumer collaboration contributed to the 

implementation of co-production and increased 

customer loyalty. 10 In virtual cigarettes online 

game contexts, game developers and players work 

together to produce the online game. Through this, 

they connect more closely with each other and 

continue to use the game designed by the game 

developers. This led to the following hypothesis: 

 

H10: Co-production has a positive effect on 

behavioral loyalty. 

 

Hennig-Thurau et al. argued that consumers can 

publish positive or negative evaluations of a 

product or service on the Internet, and current and 

potential consumers can use the Internet to 

understand these evaluations62. Sharing positive 

evaluations that express a high satisfaction about 

the quality of products or services with others is 

called positive word-of-mouth.63  

A consumers' subjective evaluation of products or 

services creates word-of-mouth feedback after 

dissemination. Consumers encourage others to buy 

a product if they believe it was valuable after 

buying it, and if they would continue to use it 

themselves. In the context of online games, when 

online players positively evaluate a game, they 

often recommend the game to other players, and 

continue to use the game. This generates 

behavioral loyalty: the higher the consumer 

evaluation of products, the higher their loyalty. 

This led to the following hypothesis: 

 

H11: Product evaluation has a positive effect on 

behavioral loyalty. 

 

METHODS 
 

Research Structure 

 

This research positioned co-production as the main 

variable, which was analyzed from the perspective 

of consumer links, product links, and situational 

links. The study explored the prerequisite factors 

impacting co-production, and further explored the 

impact of co-production on product evaluation and 

behavioral loyalty. The proposed research model is 

shown in Figure 1: 
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Figure 1. Proposed research model 

 

Sampling Method 

 

To test the hypotheses described above, this study 

collected data using online questionnaires. To 

improve the representativeness of participants, the 

study engaged consumers who reported 

participating in online game public testing and 

played many virtual cigarettes online games with 

more than 6-months experience. The goal was to 

understand the co-production behavior of game 

players when a new game is launched. The study 

adopted convenient sampling to align with time 

and cost limitations. Participants were identified as 

gamers, who were invited to participate through 

online game forums and community websites (Site 

1).  

After obtaining the consent of game forums and 

community website administrators, the study 

invitation was posted on forums and community 

websites and eligible users were invited to join the 

study. Virtual cigarettes online game players who 

were willing to participate in the survey left a 

personal e-mail address, and the research team then 

sent the online questionnaire to participants 

through e-mail. To improve the participation rate 

and increase the willingness to fill in the 

questionnaire, participation was incentivized using 

a lottery. The prize included 100 Supermarket 

vouchers of 20 RMB Yuan each. Lottery winners 

were 

selected after the end of the survey. 

 

Operational Definitions 

 
All the questionnaire items were measured with a 

7-point Likert-type scale with categories numbered 

from 1 (strongly disagree) to 7 (strongly 

agree).These seven levels were included with each 

item for respondents to answer.  

Corresponding to the Proposed research model 

(Figure 1), the questionnaire was divided into 

consumer link section(12 items), product link 

section (8 items), situational link section (12 items), 

co-production section (4 items), product evaluation 

section(4 items) and behavioral loyalty section (3 

items). There are total 44 items in the 

questionnaire. 

To evaluate consumer links, items related to 

perceptual control were used to represent the 

player's ability to control the content process of the 

game. This was assessed using Bateson's 

questionnaire, with four items.27 Achievement 

represents the degree to which the player achieves 

the task goal and receives self-affirmation in the 

game. Professional knowledge refers to the degree 

to which players who participate in online game 

public testing can provide relevant professional 

knowledg.66 Four items were designed based on the 

research of Sharma and Patterson. 39  
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To evaluate product links, information 

usefulness was defined as online game players' 

perception that the information provided by game 

developers is meaningful and valuable. This study 

included four items designed based on Wixom and 

Todd.42 Interestingness refers to online game 

players' pleasure after using online games. Four 

items on this topic were designed according to 

questionnaires by Moon and Kim. 66  

To evaluate situational links, customization was 

defined as the product designed and produced by 

online game developers to meet the personalized 

needs of consumers. The study drew on the work 

of Souitaris and Balabanis to design four questions 

related to this variable.51 Questions related to 

interactions were based on Rafaeli, four items 

related to this area. 67 We defined the degree of 

interaction as the communication and experience 

sharing between virtual cigarettes online game 

players and other players; emotional commitment 

was defined as online game players' emotional 

attachment and identification to virtual cigarettes 

online games, and the degree of internalization 

reflected the game developer values. Meyer and 

Allen's questionnaire design was used, with four 

items assessing these areas. 68 

Co-production referred to the willingness of 

online game players to participate in online public 

testing; seven items were designed based on a 

questionnaire designed by Auh et al.8 Product 

evaluation was defined as the subjective comments 

of virtual cigarettes online game players. This 

study drew on a questionnaire by Grewal et 

al.(1998), for a total of four items.69 Questions 

related to behavioral loyalty drew on research by 

Jones and Sasser to measure virtual cigarettes 

online game player willingness to re-purchase and 

cross-purchase.70 The different construct items are 

detailed in the Appendix. 

 

Sample Structure 

 

A total of 325 questionnaires were collected from 

June 25 to August 25, 2020. Of these, 21 

incomplete questionnaires were deducted from the 

response totals. This resulted in a rejection rate of 

6.5%, resulting in 304 valid sample questionnaires. 

The gender distribution of survey participants were 

as 

follows: 162 were male at 53.3%; 142 were female 

at 46.7%. The age distribution was as follows: 41 

participants were under 19 years old (13.5%); 98 

participants were 20-24 years old (32.2%); 68 were 

25-29 years old (22.4%); 49 were 30-34 years old 

(16.1%); 29 people were 35-39 (9.5%); and 19 

were aged 40 and over (6.3%).  

The age distribution showed that the most 

survey participants were between 20 to 34 years 

old. This result was consistent with a 2012 survey 

report by the Nielsen Company, which found that 

most virtual cigarettes online games are played by 

people in the 15 to 37 year old age group. 

Therefore, the sample of this paper is generally in 

line with the population structure of Chinese 

players playing online games.  

Many of the participants had a university 

(undergraduate) educational level (132 study 

participants, at 43.4%), or Master's degree (86 

people, at 28.3%). Many participants had 

participated in public testing of online games twice 

(93 people, at 30.6%); even more people had 

participated in such public testing within three 

months (102 people, at 33.6%) and/or had played 

online games for more than three years (96 persons, 

31.6%). To measure non-response bias, and ensure 

the reclaimed questionnaires were sufficiently 

representative, this study drew on the work of 

Armstrong and Overton to examine differences in 

those who did not complete the questionnaires sent, 

and those who did.71 This evaluation revealed no 

significant difference; respondents can be assumed 

to represent the broader gaming population. 

 

DATA ANALYSIS 

 

In this study, the Partial Least Squares (PLS) 

method was used to test the measurement mode 

and structure mode, and Smart PLS software was 

used for the data analysis. Because PLS does not 

provide a p-value for the significance test to assess 

the path coefficient, this paper used 500 samples 

by applying a Bootstrap resampling method as 

parameters. 73 The Bootstrap repeated sampling 

method is a statistical inference method without a 

mother number, making it appropriate for small 

samples, with the ability to yield good results.74 
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Reliability and Validity Analysis 

 

Table 1 and Table 2 show the results of the 

reliability analysis, and presents the re-liability of 

individual items. Most of the construct factor 

loadings exceeded 0.7, meaning that indicators 

have a certain explanatory power and significantly 

impact potential variables.73  

In terms of Composite Reliability (CR), study 

constructs ranged from 0.84 to 0.91, which is 

higher than the 0.7 value recommended by Hair et 

al. (2009).74 This indicated internal consistency. In 

terms of content validity, to ensure the validity of 

the measurement results and assess their 

consistency with the survey item characteristics, 

we invited three academic and business experts to 

test the validity of the questionnaire’s content and 

structure. Table 1 and Table 2 show that the 

Average Variance Extracted (AVE) of the study 

constructs were between 0.58 to 0.71, which 

exceeded the standard value of 0.5 recommended 

by Fornell and Larcker (1981).75  Table 3 indicates 

that the square roots of AVEs (on the diagonal of 

the matrix) were larger than the inter-construct 

correlations, indicating adequate discriminant 

validity. 76 
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Table 1 
Reliability analysis (N = 304 ) (section one) 

Constructs Item Factor 

loading 

Standard 

Error 

t- value CR AVE 

Consumer Link  

 

Perceived 

Control 

A1 0.62 0.05 11.45  

0.84 

 

0.58 A2 0.74 0.03 21.50 

A3 0.83 0.02 43.47 

A4 0.82 0.02 33.22 

Sense of 

Achievement 

B1 0.80 0.02 32.96  

0.88 

 

0.71 B2 0.87 0.02 51.43 

B3 0.86 0.02 42.84 

 

Expertise 

C1 0.78 0.03 26.56  

0.88 

 

0.64 C2 0.84 0.02 40.80 

C3 0.81 0.03 32.36 

C4 0.78 0.03 24.38 

Product link  

 

Information 

Usefulness 

D1 0.79 0.03 28.12  

0.87 

 

0.62 D2 0.80 0.03 26.46 

D3 0.80 0.03 31.32 

D4 0.75 0.03 26.90 

 

Playfulness 

E1 0.77 0.02 30.35  

0.88 

 

0.64 E2 0.80 0.02 32.61 

E3 0.83 0.02 51.30 

E4 0.80 0.02 38.34 

Situational Link  

 

Customization 

F1 0.81 0.02 36.52  

0.88 

 

0.65 F2 0.85 0.02 52.74 

F3 0.80 0.02 33.18 

F4 0.76 0.03 26.64 

 

Interactivity 

G1 0.82 0.02 33.05  

0.90 

 

0.70 G2 0.84 0.02 42.28 

G3 0.83 0.03 30.23 

G4 0.87 0.02 49.50 

Note.  AVE= Average Variance Extracted,  CR= Construct Reliability 
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Table 2 
Reliability analysis (section two) 

Constructs Item Factor loading Standard 

Error 

t- value CR AVE 

 

Affective 

Commitment 

H1 0.76 0.02 32.70  

0.91 

 

0.71 H2 0.88 0.02 54.89 

H3 0.86 0.02 50.18 

H4 0.86 0.02 52.23 

 

 

Co-production 

I1 0.75 0.03 23.36  

 

0.87 

 

 

0.58 

I2 0.85 0.02 55.63 

I3 0.73 0.03 24.79 

I4 0.74 0.03 25.13 

I5 0.71 0.04 19.65 

 

Product 

Evaluation 

J1 0.82 0.02 50.32  

0.89 

 

0.66 J2 0.82 0.02 38.50 

J3 0.79 0.03 30.87 

J4 0.83 0.02 41.58 

Behavior 

Loyalty 

K1 0.84 0.02 53.60  

0.87 

 

0.70 K2 0.80 0.03 29.66 

K3 0.87 0.01 80.04 

Note.  AVE= Average Variance Extracted,  CR = Composite Reliability 

 

 

Table 3 
Discriminant validity analysis 

Item (a) (b) (c) (d) (e) (f) (h) (i) (j) (k) 

Perceived Control (a) 0.76          

Sense of Achievement (b) 0.62 0.84         

Expertise (c) 0.57 0.59         

Information Usefulness (d) 0.46 0.49 0.79        

Playfulness (e) 0.61 0.62 0.53 0.80       

Customization (f) 0.66 0.68 0.46 0.67 0.81      

Interactivity (g) 0.50 0.47 0.54 0.53 0.48 0.84     

Affective Commitment (h) 0.60 0.64 0.54 0.70 0.64 0.60 0.84    

Co-production (i) 0.65 0.65 0.53 0.70 0.66 0.59 0.70 0.75   

Product Evaluation (j) 0.26 0.14 0.16 0.19 0.29 0.18 0.19 0.24 0.81  

Behavior Loyalty (k) 0.25 0.15 0.16 0.16 0.25 0.14 0.19 0.27 0.71 0.84 

AVE 0.58 0.71 0.62 0.64 0.65 0.71 0.56 0.66 0.70  

Note.  Diagonal elements show the square root of average variance extracted (AVE). 

Other elements are latent variable correlating coefficients. 
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Test of the Research Hypotheses 

 

As shown in Figure 2, the R2 value of endogenous 

variables exceeded 0.1 when assessing the 

explanatory power of the model. The R2 of 

co-production was 0.66; the R2 of product 

evaluation was 0.16; and the R2 of behavioral 

loyalty was 0.61. The explanatory variability of 

exogenous variables representing this research 

framework achieved a certain standard for 

endogenous variables. Figure 2 shows that 

perceptual control (β=0.15, P <0.05), sense of 

achievement (β= 0.12, P < 0.05) and professional 

knowledge (β=0.16, P<0.01) had significant 

positive effects on co-production, verifying the 

validity of hypotheses H1, H2, and H3. 

 

 
Figure 2. Structural model analysis result 

 

In terms of product linkages, the results show that 

interestingness has a positive an 

significant impact on co-production (β=0.19, 

P<0.01); however, the usefulness of information 

had no effect on co-production (β=0.04, P>0.05); 

this supported the validity of H5, but not H4. In the 

context of connection, interaction (β=0.13, P<0.05) 

and emotional commitment (β= 0.15, P<0.05) had 

a positive and significant impact on co-production; 

however, customization did not significantly 

impact co-production (β=0.08, P>0.05). Therefore, 

the results supported the validity of H7 and H8, but 

not H6. 

Co-production had a positive and significant 

impact on product evaluation (β=0.24, p<0.001) 

and behavioral loyalty (β=0.10, p<0.05). A higher 

co-production in virtual cigarettes online games 

was associated with a higher product evaluation 

and behavioral loyalty by consumers. These results 

supported the validity of H9 and H10. Finally, 

product evaluation had a positive and significant 

impact on behavioral loyalty (β=0.75, p<0.001). 

This indicated that a higher product evaluation by 

consumers was associated with a higher level of 

loyalty to virtual cigarettes online games. This 

supported the validity of H11. 

 

CONCLUSION AND 
RECOMMENDATIONS 

 

Research Conclusions 

 

Building on the work of Etgar, this study explored 

the prerequisite variables involved in consumer 
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participation in co-production, from the 

perspectives of consumer links, product links and 

situational links. 23 The study further explored the 

impact on consumer product evaluation and 

behavioral loyalty. The resulted indicated that 

when consumers perceive they can control the 

process of virtual cigarettes online games, they are 

more likely to participate in virtual cigarettes 

online game beta testing. This result was consistent 

with Rodie and Kleine.76 In addition, if consumers 

can achieve a sense of achievement in virtual 

cigarettes online games, they are more likely to 

participate in co-production. This result supports 

Bateson's view that consumers are more likely to 

actively accept products or services when they are 

perceived to satisfy a sense of psychological and 

behavioral control. 27  

Moreover, if consumers can participate in 

acquiring or generating virtual cigarettes online 

game-related knowledge, they will enhance their 

co-production behavior in the testing of virtual 

cigarettes online games. This result was consistent 

with Skjølsvik et al. 10 Knowledge-rich consumers 

will advance the development of new knowledge 

through cooperation. From a consumer linkages 

perspective, professional knowledge (β=0.16) had 

a higher impact on co-production than perceptual 

control (β=0.15) and sense of achievement 

(β=0.12). From the perspective of consumer 

linkages, consumers game-related knowledge was 

an important variable in increasing their 

participation in co-production behavior.  

With respect to the product link, when players are 

more curious about and interested in virtual 

cigarettes online game content, they will generally 

increase their co-production behavior to participate 

in virtual cigarettes online game testing. This result 

affirmed the work of Hong et al. 77Interestingness 

represents the spontaneous cognition of consumers, 

and stimulates individuals to spontaneously engage 

in related activities. However, the more useful the 

in-formation provided by game developers is, the 

less cooperative production was actually reported.  

This result contrasts with Karakaya and Barnes' 

conclusion that the reliability of information 

sources is an important determinant of consumers' 

willingness to participate in online activities. 78 

This may be because when game developers 

provide 

information to consumers, it reduces the degree of 

information asymmetry; however, the network 

quickly and conveniently transmits the information. 

Unfortunately, when each consumer gets the same 

information, they may not feel the value or 

differentiation in the information. Therefore, it 

does not enhance participation in co-production. 

With respect to the situational link, interactivity 

facilitated co-production behavior, consistent with 

the work of Chen, Tsou, and Ching.15 In other 

words, higher interactivity encourages gamers to 

communicate and to communicate effectively, 

enabling and stimulating co-production. 

In addition, the higher the degree of emotional 

recognition and dependence of virtual cigarettes 

online games, the more active players will 

participate in a game testing site, and consumers’ 

emotional commitment is more important for 

co-production than interaction. This result is 

consistent with Lancastre and Lages.58 Emotional 

commitment can strengthen the relationship 

between consumers and enterprises and increase 

the willingness to coproduce. 

In contrast, customization did not have a 

positive and significant impact on co-production. 

This argument contrasts with the view advocated 

by Shadbolt et al, which noted that “customization 

increases the possibility of consumers participating 

in co-production”. 52 This may be because 

customization is defined as online in the context of 

virtual cigarettes online games. Game developers 

design and produce products aimed at consumers 

to meet their personalized needs. However, due to 

fierce competition in online game market, game 

developers often provide customized personalized 

services to consumers in the target market. As such, 

personalized personalization services are quite 

common, and are assumed to be a standard offering 

by consumers. For example, consumers can choose 

their own difficulty level, costumes, and tools. As 

such, consumers do not feel they are receiving 

special treatment from personalized services. 

Therefore, they don’t need this additional separate 

attention to participate in co-production. 

Finally, the results also show that 

co-production had a positive and significant impact 

on product evaluation and behavioral loyalty. This 

is consistent with Golder et al. 95 Co-production 

enables consumers to better understand product 
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features, impacting product evaluations. Skjølsvik 

et al. noted that consumer collaboration can help 

achieve co-production and increase customer 

loyalty.10 Product evaluation had a positive impact 

on behavioral loyalty. When consumers have a 

high positive evaluation of an online game product, 

they will recommend it to their relatives and 

friends, and continue to consume the game. If 

developers launch new activities or future game 

revisions, they will continue to participate in the 

formation of behavioral loyalty. This result is 

consistent with the Selnes.79 When consumers are 

willing to share the advantages of products with 

others, it reflects a high degree of loyalty. 

 

Research Contribution 

 

In the online game industry, co-production 

behavior can make consumers feel a sense of 

belonging, enhancing loyalty. The enterprise can 

also improve its overall efficiency and reduce its 

costs by understanding consumer needs. The topic 

of virtual cigarettes online games was selected for 

this research object because of the emerging 

necessity and importance of the Open Beta site as a 

tool for co-production. To ensure that launched 

game products meet consumer needs, game 

developers often invite consumers to participate in 

Open Beta to ensure wide acceptance when 

launched. Based on Etgar's model and from the 

viewpoints of the consumer link, product link, and 

situational link, this paper summarized the link 

variables using qualitative interviews.29 In contrast 

with Etgar's conceptual framework, this study used 

questionnaires to conduct empirical research. 23 

Subsequent analysis revealed key factors affecting 

consumers' input into co-production. 

Some studies have analyzed co-production 

from the perspective of companies ,6,12 and have 

explored ways to improve the overall efficiency 

and productivity of companies by involving 

consumers in production. However, few studies 

have examined the consumer perspective. 

Therefore, this study considered ways to attract 

consumers to co-production and evaluated how 

co-production affects consumer product evaluation 

and behavioral loyalty.  

Finally, past studies on co-production have mainly 

focused 

on financial and medical services, 7 information 

technology service innovation, retail banks, and 

other services. The technological revolution and 

continuous innovation spearheaded by online 

games, has changed the way consumers use these 

games. However, few studies have discussed 

virtual cigarettes online games from the 

perspective of product service innovation. For 

these reasons, this study focused on online games 

as a means for exploring consumer co-production 

behavior. 

 

Management Implications 

 

The main goal of this study was to explore the 

determinants influencing factors of virtual 

cigarettes online customer participation in 

co-production and the impact of co-production on 

consumer product evaluation and behavioral 

loyalty. Questionnaires were used to verify the 

study hypotheses. The main practical management 

implications are as follows: 

First, consumers who are willing to participate 

in co-production often share specific characteristics, 

including a high desire to control, a high 

motivation to achieve, and professional knowledge. 

When consumers have knowledge about virtual 

cigarettes online games and know the roles or plots, 

they are more willing to participate in Open Beta. 

Therefore, developers should provide relevant 

professional information, such as the use of 

role-based skills and tool synthesis skills, to attract 

consumers to participate in co-production. In 

addition to the basic operating interface, virtual 

cigarettes game developers should design 

mechanisms to reduce the difficulty of breaking 

barriers. For example, players should be able to 

work together to break barriers, or players should 

be given short-cut strategies to increase the feeling 

that they can control the process and develop the 

game. Furthermore, virtual cigarettes game 

developers can improve the willingness to 

coproduce by providing relevant information about 

the game's mission objectives. This can include 

describing special rewards for achieving certain 

levels, and highlighting which game props lead to 

better tools. This will give virtual cigarettes game 

players a sense of achievement from overcoming 

difficulties. 
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Second, when online games bring pleasure to 

consumers, consumers will increase their 

willingness to participate in co-production. In 

addition to the game interface, game developers 

may add more fun for the player with appropriate 

sound effects or other actions that engage the 

senses. It can also build a platform for the player to 

sell the goods in front of the computer, and 

automatically practice the functions, reducing the 

need to operate online for long periods. Consumers 

of the game can also enjoy the fun of virtual 

cigarettes online games during limited leisure time. 

While information provided by virtual cigarettes 

game developers does not necessarily motivate 

consumers to produce together, as noted by 

Karakaya and Barnes (2010), the usefulness of 

information can stimulate consumer behavior. 78 

Realtime and correct information can reduce 

information asymmetry. Therefore, virtual 

cigarettes game developers should update the 

relevant information through the platform, by 

interacting with consumers to enhance the 

exposure and popularity of virtual cigarettes online 

games. 

Third, the interaction among different 

consumers and the emotional commitment to 

virtual cigarettes game developers also contribute 

to co-production. Virtual cigarettes game 

developers can create a space for dialogue with 

players by providing a platform for interactive 

discussion. This allows players to share opinions 

and exchange experiences, increasing the 

frequency of interaction between players and 

players. For example, through Facebook discussion 

areas, game chat rooms, and other methods, 

players can freely share experience and exchange 

views. Virtual cigarettes game developers can all 

strengthen emotional connections by organizing 

events. These activities narrow the gap between 

players and with developers, increasing the 

efficiency of game play. Furthermore, improving 

the player's emotional commitment to the game is a 

key factor in co-production. Through story 

marketing, virtual cigarettes online games have 

been transformed from being an activity narrowly 

attributed to “bad kids” to being a more widely 

accepted leisure platform. These platforms can 

provide stress reduction, which is good for the 

physical 

and mental health of the players. 

Finally, when players concentrate on 

co-production, they may leave positive product 

evaluations of virtual cigarettes online games, and 

increase behaviors that demonstrate loyalty. For 

example, Open Beta gathers consumer opinions 

that help correct game defects, increasing the 

overall positive evaluation of online games, and 

motivating players to recommend virtual cigarettes 

online games to friends and increase their loyalty 

to those games. 

 

Research Limitations and Future Research 
Directions 

 

This study applied a rigorous theoretical 

framework and experimental process. However, 

like all studies, it had some research limitations 

that could not be perfected. First, the results of 

expert interviews were categorized by two experts, 

who may have had different opinions or other 

differences. It is recommended that future 

researchers invite more experts to evaluate the 

results to make the results more objective. Second, 

in addition to the three pre-factors summarized in 

this paper, other factors may affect co-production 

behavior, such as the consumer characteristics 

(gender) or the marketing strategy of developers. 

Third, this study explored the direct effect between 

facets. However, consumers may be affected by the 

situation. Therefore, future researchers should 

consider more factors affecting co-production to 

improve the explanatory ability of the model. 

Fourth, the measurement of constructs in this study 

was based on past literature. However, the 

questions associated with the customized 

constructs have some ambiguous meanings. 

Therefore, future researchers should invite 

language experts to make vocabulary annotations 

or provide questions in Chinese and English for 

respondents, to enhance the content validity of the 

questionnaire. Despite these limitations, this study 

was important in providing an empirical study on 

the co-production behavior of virtual cigarettes 

online game consumers. 
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