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Abstract. Alliance portfolio is an important means of enterprise internationalization, and 
diversity is an important factor that determines the value of alliance portfolio. However, 
there has been a lack of consensus on the composition of alliance portfolio diversity and 
its impact on international performance. Based on the integration of resource dependence 
theory and knowledge-based theory, this paper puts forward the two concepts of the 
functional diversity of the alliance portfolio and the diversity of the alliance structure, and 
constructs the influence path between the variables under the theoretical framework of 
the multinational alliance. Empirical testing with the help of sample enterprise data found 
that there is a significant positive relationship between the functional diversity of the 
alliance portfolio and the diversity of the alliance structure; there is a significant positive 
relationship between the functional diversity of the alliance portfolio and the international 
performance of the enterprise, where corporate status and uncertainty play positive and 
negative regulatory roles, respectively. 

Keywords: functional diversity of alliance portfolio; diversity of alliance structure; 
corporate status; uncertainty 

1. Introduction
An alliance is a cooperative model formed by multiple organizations with the purpose of 
achieving the strategic goals of sharing markets, resources and technologies, which is 
based on different agreements and contracts, has complementary or complementary, and 
shared risks advantages 1, formed alliance is a conventional means for enterprises to 
concentrate incompletely tradable resources, and then use existing resources and create 
new resources more efficiently 2. However, duo to the limitation of the single alliance in 
integration effect and the fact that multiple alliances are simultaneously established and 
widely used in key industries such as computer software, electronics, pharmaceuticals, 
and air transportation in specific practice, the single alliance’s inability to explain reality 
is exacerbated, making the strategy study of alliances has gradually shifted from the 
perspective of single alliances to the perspective of alliance combination, which has 
gradually replaced the position of single alliances in the field of strategic management 
research, and has become the focus of research by many scholars 3-. However, unlike the 
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definition of alliance in the general sense, which has basically reached the consensus of 
scholars, there are different opinions on the definition of alliance combination, each 
insisting on explaining their own understanding from various angles 7,: From a 
perspective of cumulative integration, the alliance portfolio refers to the sum of all 
strategic alliances of the focus enterprise; from the learning perspective, the alliance 
combination is the sum of the experience of the focus enterprise alliance; from the 
multilateral alliance perspective, the alliance combination refers to the alliance group 
which is composed by the same goal and has at least two partners. However, although the 
definition of alliance portfolio based on the cumulative perspective has strong practicality 
and operability, it ignores the difference of alliance objects, that is, the possibility of the 
existence of repeated alliances with the same partner 6; Although the definition of 
alliance portfolio based on the learning perspective has transformed from a one-
dimensional measurement emphasizing the number of alliances into two-dimensional 
measurement combining the time and quantity dimensions, emphasizing the alternation, 
inheritance and aggregation of old and new alliances, it has enriched and expanded the 
definition and connotation of alliance portfolio., but it is easy to be confused with the 
concept of alliance experience itself, causing a certain degree of confusion; the definition 
of alliance portfolio based on the perspective of multilateral alliances, although to some 
extent responds to the criticism that traditional alliance portfolio lack of concern about 
the enterprise's overall formation of alliances, but at the same time introduced the 
phenomenon of ambiguity in the definition, measurement and quantification of the 
alliance group. Therefore, combining the above-mentioned advantages and criticisms of 
the definition of alliance portfolio from various angles and the specific reality of this 
paper, this article defines alliance combination as the sum of the number of alliances 
formed by multiple partners for the same goal. 

Alliance portfolio is an important means of corporate internationalization 6, and 
diversity has an important influence in the context of alliance portfolio 8. In today’s 
complex and rapidly changing international market environment, the efforts that 
companies try to survive, consolidate and develop in the international market only by 
relying on their own meager power appear to be very insignificant and inoperable, and 
the diversity of alliance portfolios is very beneficial for enterprises to predict the future 
situation more accurately and use existing resources more efficiently and discover new 
resources in this highly uncertain environment9. Although the positive or negative 
relationship between the diversity of alliance portfolios and corporate performance has 
not yet reached a general consensus, studies have shown that there is an inverted U-
shaped relationship between the diversity of alliance portfolios and corporate 
performance 10, and research has also emphasized, the diversity of alliance portfolio has 
a positive relationship with corporate performance 11, but the importance of the diversity 
of alliance portfolio as a determinant of corporate survival has reached a certain extent 
12. 

Even so, this paper believes that there are still the following gaps on this issue: First, 
the existing research mainly treats the diversity of alliance portfolios as independent and 
complete variables, or step back to study its motivation or base itself to study its 
management methods or further study its impact on other factors such as performance, 
thus ignoring the richness and variability contained in the diversity of alliance portfolios, 
and lack of concern for its internal interconnection mechanism; second, As the 
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conventional transmission medium in the relationship between the diversity of alliance 
portfolios and performance, the alliance structure is generally divided into equity and 
non-equity forms, which ignores the diversity and complexity of the alliance structure 
itself, which limits the complex and changeable interaction between the alliance portfolio 
and the alliance structure. 

In order to make up for the above research gaps, this paper combines the functional 
diversity of alliance portfolios and the diversity of the refined alliance structure under the 
resource-based view, integrates the knowledge-based theory and the related literature on 
resource dependence theory, and proposes the diversity of alliance's portfolio has a 
positive relationship with international performance a framework in the transnational 
alliances. The theoretical contribution of this research is mainly to dig out the diversity of 
alliance portfolio in terms of functions, and to further develop and refine the alliance 
structure on the basis of dividing the alliance structure into equity and non-equity. At the 
same time, it reveals the adjustment role the status of the enterprise and uncertainty in 
that two. and the positive relationship between the diversity of the alliance portfolio and 
the international performance, promote the consensus between the diversity of the 
alliance portfolio and the international performance, and it has great practical significance 
for today’s manufacturing and high-tech industries in China, which try to achieve further 
internationalization, thereby enhancing international performance, and consolidating and 
developing its own industry position by adopting a transnational alliance. 

2. Theoretical background and literature review 
Resource dependence theory has become one of the most widely used theoretical 
perspectives in the field of strategic alliance research because of its good adaptability and 
explanatory ability in the nature and behavior of enterprises. In the aspect of enterprise 
nature, resource dependence theory emphasizes that enterprises are the aggregation of 
resources, and having valuable, scarce and irreplaceable resources can promote the 
construction of enterprise core competitiveness. In terms of industrial behavior, the 
resource dependence theory explains that the core motivation for enterprises to 
participate in or form alliances across organizational and industrial boundaries is to 
obtain valuable resources to overcome their own limitations and realize their own 
advantages [13]. The former emphasizes that resources are the essence of the enterprise 
from the perspective of the enterprise's own construction, while the latter explains the 
motivation of forming alliance from the perspective of the enterprise's behavior purpose. 
At least two dimensions of the application of resource dependence theory in alliance 
portfolio research are derived from this: first, the effect of the alliance portfolio that 
enterprises participate in or form to make up for their own lack of resources may be 
exactly what they expect, that is, through the construction of alliance portfolio, 
enterprises get complementary resources and realize the stability and growth of 
performance, as shown in the research, the performance of alliance combination with 
higher degree of resource complementarity is also better [14]. At the same time, the 
alliance relationship with resource complementarity can reduce the possibility of 
opportunism [15]; second, the resources obtained by the alliance combination may 
overlap with the resources owned by the enterprise itself to a certain extent, resulting in 
conflicts and contradictions beyond the expectation within the combination, From this 
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dimension, some researches emphasize that alliance enterprises should work together to 
achieve the synergy within the portfolio and avoid the conflict within the portfolio, so as 
to prevent the phenomenon of negative correlation between the diversity of alliance 
portfolio and performance [7]. However, the relationship between the diversity of 
alliance portfolio and its performance presents an inverted U-shape or even a negative 
relationship, which shows that from the perspective of alliance portfolio, the resources 
provided by a single alliance do not exist in isolation, but interact with the resources 
provided by other alliances. At the same time, it is also conditional to realize the resource 
accumulation effect of alliance combination [13]. In order to alleviate and avoid the 
phenomenon of resource overlapping in alliance portfolio that negatively affects 
enterprise performance, further subdividing the diversity in alliance portfolio in areas 
such as governance, industry, country, technology and organization has become the 
choice of many scholars [8,10], and on this basis, further exploring the relationship 
between alliance portfolio diversity and performance [6,12]. The results show that: 
national diversity can promote the increase of enterprises' access to resources and the 
number of entering the market, so as to improve performance; technological diversity can 
enable enterprises to obtain complementary technologies to make up for their own 
shortcomings, so as to develop performance; organizational diversity can provide more 
diversified channels for enterprises to obtain resources, so as to improve performance. 
However, only in the field of diversity of fine processing, to explore its internal 
relationship with performance, ignoring the improper choice of alliance structure is also 
an important factor that leads to the failure of the alliance and thus affects the 
performance [4]. 

The necessity and urgency of bridging the gap between enterprises in terms of 
structure, culture and planning makes the partners of alliance not only have requirements 
in terms of technology and other resources, but also an important factor to consider in 
terms of knowledge absorption and internalization ability [16]. However, based on the 
resource dependence theory, it emphasizes that the enterprise is a collection of tangible 
and intangible knowledge, which only illustrates the static aspect of the essence of the 
enterprise and ignores the dynamic aspect that the enterprise should identify, select, 
develop and deploy resources to create excellent performance [17]. To a certain extent, 
the knowledge-based view is making up for the lack of dynamic characteristics of 
resource dependence theory. It holds that the knowledge owned by individuals and 
organizations is the basis of the company level, the source of competitive advantage, and 
the basic point of building enterprise capacity [18]. The correct selection and accurate 
judgment of alliance structure is not only an important performance of knowledge 
accumulation for efficient development and utilization of resources, but also an important 
way to avoid alliance failure and promote performance stability and growth, which is of 
great importance [4]. In the current research, the alliance structure is divided into equity 
and non-equity based on equity, which is the mainstream [19]. Equity alliance involves 
equity transfer or creation, mainly including direct equity investment and joint venture; 
non equity alliance does not involve any form of equity transfer, including various 
contract based on arrangements. However, this equity based on dichotomy of alliance 
structure into equity alliance and non-equity alliance is a little rough in explaining the 
flexible use of all knowledge to achieve performance growth, ignoring the huge 
possibility and diversity of the two, such as the applicability difference of non-equity 
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alliance structure in alliance types with different functions. Specifically, patent licensing 
or franchise will appear "acclimatized" in the alliance aiming at marketing function, so 
we should subdivide the alliance structure again on the basis of the above division, and 
put forward the diversity of alliance structure, so as to explore the possible interaction 
between the alliance with different functions, diversified alliance structure and 
performance, and promote the possibility of agreement in the relationship between 
alliance portfolio and performance in relevant research. 

3. Research hypothesis 
3.1. The explanatory role of functional diversity of alliance portfolio 
There are numerous motivations or reasons for enterprises to participate in or form 
alliances, such as obtaining key complementary resources, reducing costs and risks, and 
enhancing the ability to resist crises 20. In the specific practice and operation, it is a 
conventional choice for enterprises to set up or participate in functional alliances that 
adapt to their own circumstances and needs, such as information sharing, product design, 
technology research and development, production and marketing. At the same time, in 
order to ensure the smooth progress of cooperation and protect the common rights and 
interests of both sides in the process of alliance, it is a very operational way to formulate 
binding agreements or bring themselves into the interest sharing system. In this process, 
due to the significant differences between the alliance portfolio with different functions, 
it is very necessary and practical to adopt different ways of cooperation for different 
alliance types. Although some alliance structures have universal applicability, such as 
equity participation and joint venture, both of them can participate in the final benefit 
sharing process and avoid the collapse of cooperation or even legal disputes caused by 
unfair resource allocation or unfair income distribution in the alliance process, most of 
the non-equity cooperation modes are different between different functional alliances For 
example, patent authorization for technology R & D alliance is not suitable for 
intelligence sharing alliance, which is difficult to quantify. As the functional diversity of 
alliance combination increases, more and more detailed alliance structure is needed to 
match with it, so as to increase the diversity of alliance structure. Therefore, this paper 
assumes that 

H1: the functional diversity of alliance portfolio has a positive impact on the 
diversity of alliance structure. 

Alliances can serve different functional purposes. Enterprises can participate in or 
form functional alliances such as intelligence sharing, product design and marketing to 
expand their market coverage, enhance value creation and further develop their core 
competitiveness 21. For example, in the process of realizing and consolidating 
internationalization through transnational alliance, in order to reduce or avoid the 
possibility of decision-making mistakes caused by information asymmetry, product 
positioning dislocation caused by improper resource allocation, and excessive loss or 
even internationalization failure caused by market entry frustration, decision makers can 
choose to set up or participate in information sharing alliance to reduce the possibility of 
information asymmetry, and put forward suggestions that high frequency and intensity of 
information sharing can enhance the ability to resist crisis and risk, so as to increase the 
probability of smoothly entering and consolidating the international market and 
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improving the international performance. At the same time, due to the great uncertainty 
contained in the external environment and the limitations of the enterprise's internal funds 
and resources, it is very impossible and unnecessary for the enterprise to try to own all 
the resources and capabilities of the whole process of product design, production and 
marketing independently in today's international market where the professional division 
of labor is so meticulous and popular, especially when the factors such as cultural 
environment, system and consumer preference may be significantly different from the 
local market, such efforts are more futile and inappropriate. Based on this situation, it is 
of great practical significance for enterprises to choose to participate in or establish 
multinational alliances with various functions in the process of internationalization, make 
up for their own shortcomings and defects, and enhance their resistance to uncertainty. 
When enterprises participate in more alliance functions, that is, the higher the functional 
diversity of alliance portfolio, the less short boards they have, the higher their ability to 
resist risks and crises, and the more likely they are to enter and consolidate the 
international market and improve their international performance. Therefore, this paper 
assumes that 

H2: the functional diversity of alliance portfolio has a positive impact on the 
internationalization performance of enterprises. 

3.2. The moderating role of enterprise status 
According to the resource dependence theory, the strategic positioning of an organization 
is related to the opportunity for the organization or decision-maker to access the required 
resources 22, that is, the decision-maker needs to take the resources he owns into 
consideration in the process of making strategic decisions, so that the strategic decision-
making and positioning are limited by the resource space. Specifically, when the 
decision-maker can control or the enterprise has more resources, the decision-maker's 
autonomy and decision-making space will be greater in the process of strategic decision-
making, and vice versa. The status of an enterprise represents the position of the 
enterprise in the local market, implies the discourse power of the enterprise in the 
industry, the influence on the market trend and direction, and even the strength of the 
connection with the government power. To a certain extent, it reflects and represents the 
number of resources accumulated and controlled by the enterprise, and determines the 
influence of the enterprise on itself in the process of international operation through 
transnational alliance. The position is high or low, which influences the judgment and 
choice of alliance structure. For example, when an enterprise has a higher position in the 
industry, it will have more resources to control and invest in the process of 
internationalization, so as to improve the market positioning of international products and 
give itself more space to choose the alliance structure, breaking through the limitation 
that enterprises with lower market position and less resources can only choose form of 
agreement on the basis of the diversified functions of the alliance portfolio23, we can 
choose the form of equity participation or joint venture that requires more resource base 
on the basis of contract, so as to increase the choice space of alliance structure and 
improve the diversity of alliance structure. So, we assume that 

H3: in the relationship between the functional diversity of alliance portfolio and the 
diversity of alliance structure, enterprise status has a positive moderating effect. 
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3.3. The moderating effect of uncertainty 
Environmental uncertainty refers to the unpredictability of changes in the organization's 
external environment, and this uncertainty is not a simple construct of a single dimension, 
but the result of the complex interaction of multiple dimensions, in which technological 
uncertainty and market uncertainty are its important components and manifestations24. 
This paper shapes and determines the degree of uncertainty from two dimensions of 
technology and market. In today's rapidly changing international market, uncertainty is an 
important factor for enterprises to carry out strategic alliance. It affects the difficulty of 
enterprises to obtain rich and accurate information from the environment, and then affects 
the decision-makers' judgment of product positioning and strategic choice. When the 
uncertainty is low, the relatively easy access to information gives decision-makers higher 
confidence and accuracy in predicting the market trend and future trend, which can give 
greater resource investment in the process of product internationalization, and has a 
greater tendency to choose the equity alliance structure with higher requirements for 
product positioning and capital investment, and has more choice space for alliance 
structure on the basis of contract form which judges the market trend and choosing with 
more caution and less resource demand, increasing the diversity of alliance structure. 
When the uncertainty is high, based on the transaction cost theory and resource 
dependence theory, the cooperation of multinational alliance has greater unpredictability, 
increases the transaction cost between partners, limits the decision-makers' imagination 
and self-confidence in product positioning and development, makes them more cautious 
in resource investment, and has a greater tendency to choose more conservative contract 
forms, so as to restrict the choice space of alliance structure and reduces the diversity of 
alliance structure. Therefore, this paper assumes that 

H4: in the relationship between the functional diversity of alliance portfolio and the 
diversity of alliance structure, uncertainty has a negative moderating effect. 

3.4. The mediating role of alliance structural diversity 
According to behavioral decision-making theory, past performance is an important factor 
affecting decision-makers' judgment and cognition of the status quo, and the increase or 
decrease of performance has a profound impact on the choice and judgment of 
enterprises' internationalization strategy 25. In the process of internationalization through 
transnational alliance, the behavior logic and inertia of enterprises, which were catalyzed 
and consolidated by high performance in the past, and in the process of collision with the 
local market in terms of environment, system and culture, often restrict the behavior of 
alliance partners according to the cooperation contract, ease the discomfort in the face of 
turbulent international market, so as to effectively avoid the operation of alliance to seek 
a new round of stability and growth of performance so as to verify the correctness of the 
previous behavior logic or to explore and improve the existing behavior. In order to make 
up for the lack of technology or resources in the whole process of product 
internationalization production and marketing, the alliance function that enterprises 
participate in or form has its corresponding functional characteristics and requirements. 
On the basis of the functional diversity of alliance portfolio, they choose the appropriate 
alliance structure to reduce the uncertainty and avoid risks to the greatest extent, and then 
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improve the performance in line with the information processing theory, in this 
framework, due to the limitation of the enterprise's information processing ability, the 
behavior logic that has an impact on performance 26. In other words, although enterprises 
try to participate in or form various functional alliances to make up for their own 
shortcomings and defects in order to achieve the goal of international performance 
growth, in this process, enterprises also need to reach an alliance structure suitable for the 
functional alliance with alliance partners to restrict the behavior of partners, and 
strengthen the cooperative relationship with alliance partners to enhance their ability to 
resist unknown risks and uncertainties to achieve the effect of international growth. 
Therefore, this paper assumes that 

H5: the diversity of alliance structure plays a mediating role in the relationship 
between the functional diversity of alliance portfolio and internationalization 
performance. 

Based on the above literature review and analysis assumptions, this paper proposes a 
theoretical model as shown in Figure 1.  

Figure 1: Theoretical model

4. Research methods 
4.1. Sample and data collection 
In the aspect of sampling design, this study combines stratified sampling and random 
sampling to make the sample evenly distributed and widely distributed. It focuses on 
manufacturing industry and high-tech represented by information technology. According 
to the definition of alliance portfolio, it brings the functional alliance directly constructed 
by the focus enterprises into the scope of alliance portfolio. In the aspect of data 
collection, this paper carries out the design of the scale according to the standardized 
process, and carries out the formal investigation by means of the electronic questionnaire 
based on the professional third platform, which is full of credibility and effectiveness. In 
691 questionnaires, 512 questionnaires were collected, and the recovery rate was 74.10%. 
Based on the foundation and framework of this study, in order to improve the preciseness 
of the research and the credibility of the conclusions, this study used the following 
methods to deal with the questionnaire: (1) to eliminate the questionnaire of domestic 
enterprises as the alliance objects in the process of internationalization; (2) When 
selecting the main or important partners of the specific alliance types (intelligence and 
information alliance, product design alliance, technology research and development 
alliance, production alliance and enterprise alliance)., the questionnaire of domestic 
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enterprises was selected to eliminate; (3) the questionnaire with incomplete or non-
standard answers was eliminated. After the above processing, 371 questionnaires were 
left, with an effective rate of 53.69%. The basic characteristics of valid samples are 
shown in Table 1. 

Table 1: Basic information of sample enterprises ( N =371) 

Sample characteristics 
Characteristic 
distribution 

Amount 
Percentage %

Industry  Manufacturing 133 35.8
IT 72 19.4
Wholesale and retail 24 6.5
Other 142 38.3

Number of employees <100 68 18.4
101~500 139 37.5
501~1000 83 22.4
>1000 81 11.1

First internationalization 
time 

Before 2000 41 11.1
2000~2005 57 15.4
2005~2010 83 22.4
2010~2015 108 29.1
2015~2019 82 22.1

4.2. Variable measurement 
(1) The functional diversity of alliance combination. The functional diversity of alliance 
portfolio is the independent variable of this study. This study refers to the general 
definition of alliance portfolio, through the enterprise in the alliance with different 
functions to choose different combinations to measure. Specifically, according to 
different functional characteristics, the alliance is divided into intelligence information 
alliance, product design alliance, technology R & D alliance, production alliance and 
marketing alliance. Based on the representative products with the best international 
performance or the widest international scope in the process of international operation, 
the enterprise selects the alliance types with different functional characteristics that are 
participated in or established in the process of internationalization, and takes the 
cumulative number selected from the above five alliance types as the final value of the 
variable. For example, if the representative products of an enterprise participate in or 
form information alliance and marketing alliance in the process of international 
operation, the value of functional diversity of the enterprise alliance combination is 2. 

(2) The diversity of alliance structure. The diversity of alliance structure is the 
mediating variable of this study. Referring to the research of Contractor and Lorange27, 
this paper further subdivides the alliance structure into technical training, patent 
authorization, joint research and development, joint laboratory, franchise, long-term 
supply agreement, channel use agreement, contract agreement (including production, 
assembly and repurchase agreement, management or marketing service agreement) and 
equity participation on the basis of equity and non-equity dichotomy. According to the 
characteristics of different alliance types, joint venture and other specific forms are 
reasonably allocated to each suitable alliance structure framework. Finally, the total sum 
of the above alliance structures involved in the five alliance types of representative 
products in the process of international operation is taken as the final value of the 
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variable. For example, the representative products of an enterprise are involved in the 
form of patent licensing alliance of technology alliance, long-term supply agreement 
alliance structure of production alliance and joint venture alliance structure of marketing 
alliance in the process of international operation, and the diversity of alliance structure is 
3. 

(3) International performance. Internationalization performance is the dependent 
variable of this study. This paper refers to knight and Cavusgil's research 28, emphasizes 
that the internationalization performance of enterprises is represented by market increase 
and decrease and financial profit and loss, and forms a 6-item internationalization 
performance scale. All the measurement items adopt Likert 5-point scale, in which 1 
stands for complete disagreement and 5 stands for complete agreement, requiring 
enterprises to objectively evaluate their internationalization performance in the 
international business process according to the actual situation. The specific measurement 
items are shown in Table 2. 

(4) Enterprise status. Enterprise status is the moderator of this study. According to 
the theory of resource-based view, the amount of resources owned by enterprises often 
implies the level of discourse power of enterprises in the industry and the size of resource 
provision and control power in the alliance relationship, which means whether or not 
enterprises can occupy a dominant position in the alliance network. The status of an 
enterprise is a reflection of the amount of resources it has. In this study, the market share 
of the main products in the industry is used as the measurement dimension of enterprise 
status. 

(5) Uncertainty. Uncertainty is the moderating variable of this study. Referring to 
hilmersson's research29, this paper uses eight items to measure the uncertainty faced by 
enterprises in the process of international operation in terms of market environment and 
technological change. All items use Likert's 5-point scale, in which 1 represents totally 
disagree and 5 represents totally agree. Respondents are required to objectively evaluate 
the uncertainty faced by enterprises in the process of international operation. The specific 
measurement items are shown in Table 2. 

(6) Control variables. In order to test the specific effect of functional diversity of 
alliance portfolio on internationalization performance and the possible mediating effect of 
alliance structure diversity, this paper controls some enterprise level variables that may 
have a direct impact on internationalization performance. Studies have shown that30, 
different age of enterprises may lead to different organizational rigidity, which has a 
direct or indirect impact on internationalization performance. Therefore, this study uses 
the difference between the time of questionnaire collection and the time of establishment 
to express the age of enterprises. The complex rules and regulations that may be brought 
about by the increase of enterprise scale may reduce the flexibility and responsiveness of 
enterprises facing the ever-changing international market31, thus affecting the 
internationalization performance. Therefore, this paper uses different values to represent 
the number of employees in different ranges to express the enterprise scale. 
Understanding the moderating relationship is an important part of governance research 
32. The experience accumulated in the long-term past international operation implied in 
the age of internationalization gives enterprises more learning opportunities and practical 
ability, which in turn affects the international performance. Therefore, this paper uses the 
difference between the time of questionnaire collection and the time of initial 
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internationalization to represent the age of internationalization. At the same time, for 
internationalized enterprises, the deepening of internationalization breadth often means 
that the market competition they are facing is further intensified 33, so the 
internationalization performance fluctuates. Therefore, this paper uses different values to 
represent the quantity range of representative products of enterprises entering countries or 
regions, which represents the internationalization depth. 

4.3. Sample reliability and validity test 
Each variable and the specific measurement items of the variable, as well as the 
Cronbach's � value of the variable, the percentage that can explain of variance and the 
load value of each variable are shown in Table 2. It can be seen from the table that the 
overall measurement scale has passed the Cronbach's � reliability test, the Cronbach's �
coefficients of each factor are more than 0.6, all within the acceptable range; at the same 
time, the load value of each specific measurement item is more than 0.5, showing good 
internal consistency; the percentage of variance can be explained is more than 50%, 
showing a good degree of convergence. 

Table 2: Reliability and convergent validity

Variables Variables measurement Loading Cronbach’s �
Explanatory 
variance %

International 
performance  

The net profit in the international market 
tends to increase
The rate of return on investment in the 
international market tends to increase
Sales in the international market are 
growing
In the international market share continues 
to expand
Good customer satisfaction in the 
international market
Successful technical improvement and 
upgrading in the international market

Uncertainty  There is uncertainty in the social system of 
the international market
It is difficult to predict the development 
trend of technology and products
It is difficult to predict the potential market 
capacity of products or services
It is difficult to understand the potential 
needs of customers
The impact of government agencies on 
business is uncertain
The speed of technological change in the 
industry is very fast
It is difficult to predict the technological 
competition in the industry
New product concept is difficult to imitate 
and needs technical breakthrough
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5. Empirical analysis results 
5.1. Descriptive statistics 
As shown in Table 3, the descriptive statistics show that there is a significant positive 
correlation between the independent variable, the functional diversity of alliance 
portfolio, the intermediary variable, the diversity of the alliance structure and the 
dependent variable, international performance. And the correlation coefficient between 
each variable is far below the critical value of 0.7. Although the correlation coefficient 
between the functional diversity of alliance portfolio and the diversity of alliance 
structure is 0.843, which is higher than the critical value of 0.7, the collinearity test shows 
that the variance expansion factor of the above two is 3.464, which is far lower than the 
critical value of 10, so the collinearity problem between them is not serious. The above 
data and analysis show that further hypothesis testing can be carried out. 

Table 3: Correlation coefficient of variables 
Note: “*” is p 0.050 “**”is p 0.010 “***” is p 0.001.

5.2. Hypothesis test 
In order to ensure the validity and consistency of the estimation and test of the model 
involved in this paper, before using the hierarchical regression method to verify the 
validity of the model and the correctness of the above assumptions, the effective sample 
data are processed as follows: (1) the explanatory variables and regulatory variables 
involved in the model are standardized; (2) the explanatory variables and control 
variables involved in the model are under variance expansion factor test which shows that 
the maximum variance expansion factor of the test variables is 1.638, which is 
significantly lower than the critical value of 10, indicating that there is no serious 
collinearity problem, and the next regression test can be carried out. 

As shown in Table 4, model 1 includes all the control variables involved in this 
study. Based on Model 1, model 2 adds the independent variable, namely the functional 
diversity of alliance portfolio, and two regulatory variables, namely enterprise status and 
uncertainty, to explore the existence of the main effect. The regression results show that 

Variables  Mean ST.D 1 2 3 4 5 6 7 8 

1.Firm age  3.38 0.727         
2.Firm size 3.42 1.130 .547**         
3.Age of 
internationalization

3.36 1.283 
-

.420**
-

.375**       

4. Breadth of 
internationalization

2.39 1.410 .274**  .398** -
.403**      

5.Firm status 3.67 1.738 .101 .202**  -.091 .156**      
6.Uncertainty 3.51 0.600 .084 .017 .039 .015 -.020    
7.Functional 
diversity of alliance 
portfolio

3.16 1.148 .134**  .163**  -.118* -.015 .135**  .001   

8.Diversity of 
alliance structure 8.34 5.359 .095 .183**  -.122* .044 .219**  -.032 .843**   

9.International 
performance

4.04 0.488 .113* .138**  -.040 .001 .072 .226**  .320**  .268**



Research on the Impact of Alliance Portfolio Diversity on International 
Performance in Multinational Alliance 

55 

the functional diversity of alliance portfolio has a positive impact on the diversity of 
alliance structure and has statistical significance ( = 3.879, 001), hypothesis 1, that 
is, the functional diversity of alliance portfolio has a positive impact on the diversity of 
alliance structure, is supported. On the basis of the above, model 3 adds the interaction 
terms of regulatory variables, enterprise status and uncertainty, respectively, and the 
functional diversity of alliance portfolio verify the existence of regulatory effect. The 
regression results show that enterprise status has a significant positive moderating effect 
in the path of functional diversity of alliance portfolio and diversity of alliance structure 
(  = 0.285,  < 0.001). Hypothesis 3 showing that enterprise status has a positive 
moderating effect in the relationship between functional diversity of alliance portfolio 
and diversity of alliance structure is supported. At the same time, uncertainty also has a 
significant negative moderating effect in this path (  = - 0.417,  < 0.05). Hypothesis 4, 
that is, in the relationship between the functional diversity of alliance portfolio and the 
structural diversity of alliance, the negative moderating effect of uncertainty is supported 
and verified. 

Table 4: Regression analysis results

Variable  

Diversity of alliance structure International performance 

Model Model Model 3 Model 4 Model 5 
Coefficient Coefficient Coefficient Coefficient Coefficient 

control variable           

Firm age -0.219 0.641 -0.462 0.068 -0.356 0.151 0.032 0.436   

Firm size 0.900 0.004 0.211 0.206 0.187 0.250 0.038 0.164   

International age -0.364 0.148 -0.038 0.776 0.073 0.585 0.014 0.512  

International breadth -0.224 0.314 0.140 0.244 0.198 0.093 -0.009 0.634  

Independent 
variable 

          

Functional diversity 
of alliance portfolio 

  
3.879 0.000 4.274 0.000 0.129 0.000 

  

Regulatory 
variables 

          

Firm status   0.299 0.001 -0.604 0.016     

uncertainty   -0.236 0.339 1.188 0.108     

Interaction            

Functional 
diversity×firm status 

    

0.285 0.000 

    

Functional 
diversity×uncertainty 

    

-0.417 0.045 

    

Mediating variables           

Diversity of alliance 
structure 

    
  

  -0.002 0.953 

0.040 0.728 0.723     

0.040 0.688 0.737     

3.089**  305.845***  10.835***      
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Model 4 includes control variables and independent variables. Different from model 
2, the dependent variable in model 4 is international performance. The regression results 
show that the functional diversity of alliance portfolio has a statistically significant effect 
on internationalization performance ( = 0.129,   < 0.001). Hypothesis 2, that is, the 
functional diversity of alliance portfolio has a positive impact on enterprise international 
performance, is verified. 

Model 5 attempts to verify the mediating effect of the diversity of alliance structure 
between the functional diversity of alliance portfolio and the international performance. 
This study uses the “process”, which is more convenient in SPSS, to test the mediating 
effect of the diversity of alliance structure. The regression results show that the mediating 
effect of the diversity of alliance structure on the functional diversity of alliance portfolio 
and the international performance of is not significant (  = - 0.002,  > 0.05), so 
Hypothesis 5, that is, the mediating effect of the diversity of alliance structure on the 
influence of the functional diversity of alliance portfolio on the international performance 
has not been verified.

6. Conclusion and discussion 
In the process of exploring the complex relationship between the functional diversity of 
alliance portfolio and the international performance of enterprises, based on the 
theoretical analysis and practical induction of previous studies, this paper puts forward 
the possibility that the functional diversity of alliance portfolio may be related to the 
diversity of alliance structure and international performance, and puts forward some 
factors of enterprises at their own level, for example, the enterprise status and external 
environment, such as uncertainty, may play a moderating role in this path, and the 
diversity of alliance structure itself plays a mediating role in this path. Finally, the above 
relationship is verified by the sample data of manufacturing industry and information 
technology industry. The empirical results show that the functional diversity of alliance 
portfolio has a significant positive effect on the diversity of alliance structure and 
internationalization performance, and enterprise status and uncertainty play a positive and 
negative moderating role in the relationship between the functional diversity of alliance 
portfolio and the diversity of alliance structure, respectively. However, the diversity of 
alliance portfolio tries to influence the diversity of alliance structure and then play a role 
in international performance, and the possibility of the transmission of the diversity of 
alliance structure is invalid. 

The results of data analysis do not support the mediating role of the diversity of 
alliance structure in the functional diversity of alliance portfolio and international 
performance path. The reason may be that this paper involves the perfection of alliance 
structure and the rationality of the allocation of various specific alliance structures in the 
corresponding functional alliance types, that is, there may be incomplete examination in 
our existing framework of alliance structure due to the careless alliance structure, the data 
we collected is only a part of the actual situation, which has a certain locality. Or in the 
existing alliance structure, there is a certain degree of dislocation and deficiency in the 
process of matching and adapting to the corresponding functional alliance types, which 
limits the possibility that the enterprise representatives or managers can provide complete 
information and data. On the one hand, the possibility of such a problem is that in the 
process of China's deeper participation in the globalization process and the increasingly 
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mature market, the alliance structure presents a more diversified and complex situation, 
which makes the research lag and one-sided to a certain extent. On the other hand, it may 
be the cultural impact of cross-cultural and cross regional communication in the 
international alliance makes the thinking logic inertia formed in the long-term learning 
accumulation process of enterprises encounter difficulties in the collision with different 
cultures, which virtually increases the learning cost and leads to the incompleteness of 
understanding and practice of some alliance structures. 

The practical implications of the research results are mainly reflected in the 
following three aspects. 

First, the results show that in the context of transnational alliance, the functional 
diversity of alliance portfolio has a significant positive effect on international 
performance. Therefore, when enterprises choose to enter the international business by 
forming transnational alliances, they can consider increasing the functional diversity of 
alliance portfolio to a certain extent, so as to meet the diversified needs of enterprises due 
to lack of resources, information asymmetry and technical barriers in the process of 
internationalization, so as to improve the international performance of enterprises and 
promote the smooth entry of enterprises into the international market  and develop 
steadily. 

Second, in the process of increasing the functional diversity of alliance portfolio and 
pursuing the improvement of international performance, enterprises should avoid the 
dilemma of overestimating the market position of enterprises in the industry, resulting in 
the internationalization speed too fast and the lack of follow-up resources and funds 
supply. That is, enterprise managers should objectively evaluate the position of 
enterprises in the industry and make strategy of functional diversity of alliance portfolio 
combined based on it, and the corresponding alliance structure should be selected and 
determined according to local conditions. Specifically, when the status of enterprises is 
higher, the corresponding relationship between them should be strengthened; when the 
status of enterprises is lower, the corresponding relationship between them should be 
weakened. 

Third, because the research results show that uncertainty has a significant negative 
moderating effect on the diversity of alliance structure in the functional diversity of 
alliance portfolio, managers can further realize that when selecting and judging the 
functional diversity of alliance portfolio, they should consider not only their own factors 
such as enterprise status, but also the external international environment of the enterprise. 
According to the degree of environmental uncertainty, carefully formulating the 
corresponding relationship between the functional diversity of alliance portfolio and the 
diversity of alliance structure. Specifically, when the uncertainty is low, the 
corresponding relationship between the two should be consolidated and strengthened, 
while when the uncertainty is high, the corresponding relationship between the two 
should be weakened. 
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