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Abstract. Interaction is a crucial factor affecting user participation in innovation
within innovation communities. Considering reducing interaction difficulty and
enhancing interaction efficiency, limited interaction is applied in e-commerce
platform innovation communities. However, whether and how limited interaction
promotes user participation and innovation performance is still unclear. This
study first identifies the types of limited interaction in innovation communities
based on the case of NetEase Yanxuan's Zhenxuanjia; then constructs a model of
the impact of limited interaction on innovation performance in innovation com-
munities based on theories such as social capital theory; finally, using second-
ary data from e-commerce platform innovation communities, the study tests the
effects of different types of limited interaction on user contributions, innovation
performance, and new product market performance. The research finds that lim-
ited interaction can enhance innovation performance; user contribution fully me-
diates the impact of user-to-user limited interaction on innovation performance;
and user- to-user limited interaction has a higher promoting effect compared to
platform-to-user limited interaction. This study clarifies the basic framework of
how e-commerce platforms can benefit from limited interaction in innovation
communities from the perspective of the entire process of user participation in
innovation, providing practical guidance for the design of interaction mecha-
nisms in innovation communities of e-commerce platforms.
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1 Introduction

With the maturity of innovation communities and e-commerce platforms, e-commerce
enterprises are also beginning to lay out innovation communities. For example, in Ne-
tEase Yanxuan's Zhenxuanjia (NYZ), users contribute ideas through the community to
obtain products that better meet their needs; the platform integrates user ideas to pro-
duce products that meet market demands.

Existing research on user participation in innovation explores whether and how user
participation affects innovation performance[1]. Research has consistently shown that
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user participation positively impacts innovation performance[2]. However, excessive
reliance on user participation in innovation can incur significant time and monetary
costs[3]. Therefore, a balanced approach with moderate user participation is needed to
optimize the trade-off between gains and losses[4]. Since interaction plays a key role
in fostering user participation in innovation[5], designing effective interaction mecha-
nisms becomes critical in regulating user participation in innovation.

Compared with previous research, the innovation points of this paper mainly lie in
the following aspects: (1)The research highlights the limited interaction, revealing the
roles of different types of limited interaction in user participation in the innovation pro-
cess, and providing empirical evidence for understanding user interaction. (2)It ex-
plores the impact of limited interaction on user participation in innovation performance
throughout the innovation process, including user contributions, innovation perfor-
mance, and new product market performance, confirming that limited interaction can
enhance user participation in innovation performance in e-commerce platform innova-
tion communities. (3)It focuses on the innovation community of e-commerce platforms,
providing a new scenario for research on interaction in innovation communities and
offering a new perspective on consumer value co-creation for e-commerce platforms.

This study first identifies the types of limited interaction in innovation communities
based on the case of NYZ; then constructs a model of the impact of limited interaction
on innovation performance in innovation communities based on social interaction the-
ory; finally, using secondary data from innovation activities, examines the impact of
different types of limited interaction on user contribution, innovation performance, and
new product market performance.

2 Theoretical Mode

User-to-user and platform-to-user interactions in innovation communities provide so-
cial support and recognition for users to participate in innovation, as posited by Social
Capital Theory and Self-Determination Theory, which suggest that such support and
recognition can enhance users' intrinsic motivation and willingness to participate in in-
novation [6]. Feedback Theory argues that timely feedback from platforms facilitates
improved user motivation for refinement and enhances innovation quality. Thus, theo-
retically, limited interaction can also enhance the positivity and proactivity of user con-
tributions to creativity. This study combines the above theories, this study empirically
researches the impact of limited interaction on user innovation performance in innova-
tion communities.

2.1 Impact of Limited Interaction on Innovation Performance in E-commerce
Platform Innovation Communities

NYZ encourages more user participation in idea solicitation and the contribution of
high-quality ideas through rewards for user-contributed ideas. Platform rewards serve
a dual role of material incentive and social recognition. According to Social Capital
Theory and Self-Determination Theory, platform rewards can stimulate greater user
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participation in innovation activities and encourage the contribution of high-quality
ideas [7]. Therefore, platform-to-user limited interaction helps platforms gather effec-
tive information, understand unsatisfied user demands, enhance confidence in launch-
ing new products [8], and increase the likelihood of generating innovative products.

Hla: Platform-to-user limited interaction positively influences innovation perfor-
mance in e-commerce platform innovation communities.

User-to-user limited interaction reflects the extent and scale of specific unmet de-
mands. In NYZ, user-to-user limited interaction mainly refers to users expressing ap-
proval for others' ideas. Such interaction not only promotes mutual encouragement and
influence among users [9] but also helps platforms quickly identify and focus on the
core demands of most users. Platforms can concentrate innovation efforts more effec-
tively to meet the demands most users prioritize [10], thereby improving innovation
efficiency [11] and increasing the number of innovative products.

H1b: User-to-user limited interaction positively influences innovation performance
in e-commerce platform innovation communities.

2.2 Impact of Limited Interaction on User Contribution

User contribution refers to users' behaviors in innovation communities that generate
valuable content for innovation, including proposing new product ideas and sharing
product usage experiences [12]. Recognition is an effective incentive in innovation
communities that enhances users' intrinsic motivation to participate in innovation [13].
Through rewards, the platform expresses gratitude and recognition, shaping limited in-
teraction with users. Receiving a response from the platform enhances users' self-effi-
cacy and their perception of being valued and socially worthwhile, motivating them to
contribute ideas [14] and increasing the quality and quantity of their contributed ideas
[15].

H2a: Platform-to-user limited interaction positively influences user contribution in
e-commerce platform innovation communities.

In innovation communities, the more positive feedback users receive, the higher their
willingness to contribute ideas [16]. Peer recognition as a positive evaluation by other
users not only increases user satisfaction with community interactions but also effec-
tively motivates users to transition from low to high motivational states [17], increasing
their willingness to contribute more innovative content [18]. User interactions also in-
spire each other, promote knowledge accumulation, and enhance the quality of ideas
[19]. Moreover, user interactions in innovation communities help maintain social rela-
tionships, with users possessing higher social capital showing stronger identification
and responsibility towards the community, thereby enhancing their contributions to in-
novation [20].

H2b: User-to-user limited interaction positively influences user contribution in e-
commerce platform innovation communities.
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2.3  Mediating Role of User Contribution

During the user participation process in innovation communities, platform-to-user and
user-to-user limited interactions enhance the positivity of user contributions, which
drive innovation through suggestions for product development or improvement. The
stronger the interaction, the higher the quality and quantity of user contributions[19].
Higher-quality user contributions increase innovation efficiency for e-commerce plat-
forms, while greater quantities enhance platform confidence in launching innovative
products [8]. Thus, we propose the following hypotheses:

H3a: User contribution mediates the impact of platform-to-user limited interaction
on innovation performance in e-commerce platform innovation communities.

H3b: User contribution mediates the impact of user-to-user limited interaction on
innovation performance in e-commerce platform innovation communities.

2.4 Innovation Performance and New Product Market Performance

Due to the complexity and variability of user demands, existing products on e-com-
merce platforms often fall short of meeting users' needs for novelty and personalization.
Products derived from innovation community insights are more likely to align closely
with these user demands [21]. Furthermore, as the number of new products generated
from innovation activities increases, so does the differentiation of unmet niche de-
mands. According to the Long Tail Theory in network economics, numerous small-
scale differentiated demands can collectively form a substantial market [22]. In addi-
tion, the Innovation Diffusion Theory [23] suggests that product innovations spread
across adopter segments, from early adopters to the late majority. A greater variety of
innovations increases the likelihood of broader market penetration, addressing diverse
user needs and enhancing overall market success. Therefore, the more innovative prod-
ucts generated from an innovation activity, the more likely the platform is to address a
wide range of user preferences, resulting in improved overall market performance of
new products.

H4: Innovation performance in e-commerce platform innovation communities posi-
tively influences new product market performance.

In conclusion, we propose a model depicting the relationship between limited inter-
action and user participation in innovation within innovation communities.

3 Research Design

Using Python to obtain data on NYZ activities and products for empirical analysis. This
study obtained a total of 216 activity data and 94 product data generated from these
activities from July 2016 to April 2024.
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3.1 Data Processing

3.1.1 Data Matching and Merging

This study uses activity IDs as the index condition for data matching and merging.
For activities with multiple products, the product data are processed as follows: the
number of product reviews is the sum of reviews for all products; the product price is
the weighted average of all product prices based on the number of reviews. Finally, 56
activity sample data were matched.

3.1.2 Data Cleaning

Samples with significant information loss were removed; products that went online
before the innovation activities were excluded; outliers that affected the robustness of
the regression results were excluded according to the outliers identified by SPSS 27.0.
Finally, 47 analysis samples were obtained.

3.2 Variable Explanation

The processed data are used as the main basis for the user participation innovation pro-
cess, with each variable represented as follows: the intensity of user interaction
measures user-to-user limited interaction; the intensity of platform-to-user limited inter-
action measures platform-to-user limited interaction. The user participation innovation
conversion rate measures user contribution: the number of products generated by activ-
ities as innovation performance[24]. The number of reviews is used as a proxy indicator
for market performance [25]. To ensure data normality and reduce skewness, the num-
ber of reviews within a selected sales cycle (3 months) is log-transformed to measure
new product market performance[26].

4 Empirical Analysis Results

4.1 Descriptive Statistical Analysis

Statistical analysis and processing of data were conducted using SPSS 27.0. Table 1
presents descriptive statistics of relevant variables and their interrelationships. VIF val-
ues were tested and found to be below 5, indicating no significant multicollinearity
issues among the variables.

Table 1. Descriptive Statistics and Correlation Matrix

Variable 1 2 3 4 5 6
| User-to-user 'hmlted interac- 1.000
tion
) Platform-to-usq limited in- 0.569%**| 1.000
teraction
3 User Contribution 0.412%**0.837*** 1.000
4| Innovation performance 0.276* 10.568***|0.492***| 1.000
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New product market perfor- | 159 | 030 | 0.133 | 0.283* | 1.000
mance

6 Price 0.012 | -0.096 | -0.125 | -0.157 |-0.323**| 1.000
*Note: *** indicates significance at P<0.01 level; ** indicates significance at P<0.05 level; *
indicates significance at P<0.1 level.

5

4.2  Regression Analysis Results

Table 2. Regression Results

New product
User contribution Innovation performance market per-
Variable formance
Model
Model 1| Model 2 3 Model 4 | Model 5| Model 6 Model 7
User-to-user
limited inter-|1.361%%* 0.021* 0.007
action
Platform-to-
user limited 1.065%** 0.017%** 0.015%*
interaction
User contri- 0.010%*| 0.001
bution
Innovation 439 167*
performance
Price -0.001**
N 47 47 47 47 47 47 47
R? 0.17 0.7 0.076 | 0.322 0.248 0.323 0.16
Adjusted R? | 0.151 0.693 0.056 | 0.307 0.214 0.292 0.122
F 9.213%** 104'263** 3.704* 21'337** 7.259%*** 10'535** 4.183%*

*Note: *** indicates significance at P<0.01 level; ** indicates significance at P<0.05 level; *
indicates significance at P<0.1 level.

4.2.1 Analysis of User-to-user limited Interaction, Platform-to-user limited Interac-
tion, and Innovation Performance

As shown in Model 3 of Table 2, user-to-user limited interaction has a significant
positive impact on innovation performance (P < 0.1, p = 0.021). This suggests that
greater interaction among users is beneficial for enhancing innovation performance. In
Model 4, platform-to-user limited interaction also shows a significant positive impact
on innovation performance (P < 0.01, = 0.017), indicating that increased interaction
between the platform and users contributes positively to innovation performance.

4.2.2 Results of Mediation Effect Analysis
This study employs Baron and Kenny's[27] three-step approach to examine the me-
diation effects of user contribution.
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Step 1: First, the direct effects of user-to-user limited interaction and platform-to-
user limited interaction on innovation performance are tested (see Models 3 and 4 in
Table 2).

Step 2: Next, the effects of user-to-user limited interaction and platform-to-user lim-
ited interaction on user contribution are examined. In Model 1 of Table 2, user-to-user
limited interaction significantly influences user contribution positively (P < 0.01, B =
1.361), indicating that greater interaction among users promotes user contribution be-
havior. Similarly, in Model 2, platform-to-user limited interaction also significantly af-
fects user contribution positively (P <0.01, B = 1.065), suggesting that increased inter-
action between the platform and users enhances user contribution behavior.

Step 3: Finally, mediation analysis is conducted by introducing the mediator (user
contribution) into Model 3 and Model 4 of Table 2. It yields Model 5 and Model 6.
Model 5 found that when the mediating variable user contribution was added, the effect
of user-to-user limited interaction on innovation performance was no longer significant
(P> 0.1, $ =0.007), and therefore, user contribution fully mediated the effect of user-
to-user limited interaction on innovation performance. In Model 6, when the mediator
variable user contribution is added, the effect of platform-to-user limited interaction on
innovation performance is reduced but still significant (P <0.05, B = 0.015), therefore,
user contribution partially mediates the effect of platform-to-user limited interaction on
innovation performance.

4.2.3 Impact of Innovation Performance on New Product Market Performance

Statistical results from Model 7 in Table 2 demonstrate that innovation performance
has a significant positive impact on new product market performance (P < 0.1, § =
439.167). This indicates that a higher number of new products generated as a result of
user participation in innovation activities correlates with higher market performance of
new products.

These regression analysis findings provide empirical support for the hypotheses re-
garding the relationships between limited interactions (both user-to-user and platform-
to-user), user contribution, innovation performance, and subsequent market perfor-
mance of new products within e-commerce innovation communities.

5 Conclusions and Implications

From the perspective of the innovation process within limited interaction innovation
communities, this research explores the mechanisms through which limited interaction
affects user contribution, innovation performance, and new product market perfor-
mance. These conclusions enrich the study of user interactions within innovation com-
munities and provide valuable insights into whether and how limited interaction en-
hances innovation and new product market performance.

Compared with non-limited interaction research, this study confirms that limited in-
teraction also enhances innovation performance. However, the ways and effects of im-
proving innovation performance differ between limited and non-limited interaction.
Non-limited interaction can generate a large number of ideas but may lead to
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information overload, making it difficult for the platform to quickly identify and filter
effective user ideas [1]. In contrast, limited interaction, through simple interaction
methods (such as likes, coupons, etc.), promotes rapid feedback among users and im-
mediate response from the platform, enabling the platform to quickly capture user needs
and enhance the efficiency and possibility of converting ideas into products. Therefore,
for online innovation activities with lower complexity or platforms focusing on the ef-
ficiency of converting user ideas, such as consumer demand mining, adopting limited
interaction can enhance management efficiency while ensuring user participation in in-
novation performance.

Both user-to-user limited interaction and platform-to-user limited interaction can
promote user contribution, with the former having a higher promoting effect than the
latter. Therefore, under limited interaction scenarios, platforms should pay more atten-
tion to the motivating effect of user-to-user limited interaction on user contribution.
They can design interfaces that facilitate user-to-user limited interaction to enhance
such interaction. Meanwhile, platforms should promptly express recognition of effec-
tive ideas. The two types of interaction are positively correlated; increasing platform-
to-user limited interaction can also enhance user-to-user limited interaction.

The study on the mechanism of limited interaction affecting innovation performance
finds that user contribution fully mediates the relationship between user-to-user limited
interaction and innovation performance. Because user-to-user limited interaction is
more direct and frequent, it can quickly transmit information and contribute knowledge
among users, thereby inspiring users' creativity and ideas, increasing the quantity and
quality of user-contributed ideas, and enhancing innovation performance. In contrast,
platform-to-user limited interaction plays a more crucial role during the idea screening
phase, directly affecting innovation performance.

6 Limitations

This study has certain theoretical contributions and practical significance but also has
the following limitations: (1) Due to space limitations, this study only focuses on lim-
ited interaction in idea collection activities in innovation communities. The types and
mechanisms of limited interaction may vary in different innovation activities, so the
role of limited interaction mechanisms in other online innovation activities needs fur-
ther verification. (2) Since the products related to innovation activities in this study are
different, it is difficult to measure the creative content of user contributions with a uni-
fied standard. Therefore, this study only focuses on the quantity of user contributions
in terms of ideas. Future research can further explore the impact of limited interaction
on the quality of creative content contributions through experimental research methods.
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