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Abstract: With the rapid development of new generation information technology and 

the global distribution of multinational corporations' R&D innovation activities, the 

impact of global innovation chain embedding on the global production division system 

has attracted wide attention. Based on the perspective of new economic geography, 

this paper analyzes the relationship between the global innovation chain embedding 

and the upgrading of manufacturing’s global value chain. Furthermore, taking 

Guangdong province as an example, this paper discusses the influential mechanism, 

upgrading bottleneck and approach to the breakthrough of low-locked entrapment of 

enterprises and transition from embedding of global value chain (GVC) to global 

innovation chain (GIC). 
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1. Introduction 

Recent decades, manufacturing enterprises in Guangdong province of China have 

been participated in the international OEM activities, and further promote this area to 

become an important base of global production network. However, Guangdong's 

manufacturing industry is large but not strong, facing the dilemma of “low-end locking” 

in the global value chain (GVC). The key to solving this problem is to integrate the 
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resources on the local and global innovation value chain networks, comprehensively 

improve the technological innovation capability, and then promote the upgrading of 

the global value chain division of labor in the manufacturing industry. Combined with 

the perspective of intelligent transformation, it is especially important to continuously 

improve the innovation capability of the manufacturing industry and effectively 

transform to the global innovation chain. 

Under an open economic system, the cultivation and development of local innovation 

value chain networks are closely linked to the evolution of global innovation value 

chain networks. To achieve the goal of independent innovation and upgrading of 

global value chain, it is necessary to embed into the global scientific and technological 

innovation network, integrate all kinds of innovation resources in the world, and 

strengthen international innovation cooperation. In this context, how to identify the 

degree of Guangdong’s manufacturing industry embedded in the global innovation 

chain and global value chain, and evaluate the impact mechanism, constraining factors 

and optimization path of Guangdong’s enterprises embedded in the global innovation 

chain for the breakthrough of “low-end locking” of global value chain are of great 

theoretical and practical significance to provide references for China and other 

developing countries to catch up. 

 

2. Literature Review 

The related research on the transformation of global value chains to innovation chains 

has also been deepening in recent years. Among them, Zhao-bin and SU Xiao-yan 

(2018) explores the reasons why multinational companies need develop global 

innovation networks from a global perspective, and argues that the globalization of R 

& D is driven both by the development of GVCs and by the dynamics of global 

innovation processes. Therefore, for the Guangdong province, it is even more 

necessary to seize the opportunity to change the original ‘imitation’ perspective. In 

addition, many scholars have taken a positive attitude towards innovation activities to 

promote the development of enterprises. Choi, Kim et al. (2019) believes that 

innovative activities assumed to decrease the cost of conducting high-skilled tasks can 

upgrade the position of the industry in GVCs. In addition, Fransen and Knorringa (2019) 

considers the GVCs and innovation system co-evolve in path-dependent processes, 

that means Quasi-hierarchical GVCs in combination with immature ISs are likely to 

lead to the selective deepening of capacities related to production processes, whereas 

relational GVCs in combination with mature ISs may instead lead to the selective 

deepening of capacities related to products. At the same time, many scholars have 

put forward their own opinions on the embedded global innovation chain in 

Guangdong Province. Li (2011) believes that the upgrading of China's manufacturing 
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industry in the global value chain is investigated from the perspective of intra-product 

international specialization, which means China's manufacturing sectors need to make 

full use of its own comparative advantages and then can hold the strategic high ground 

in the new-type international specialization. Zhou and Li et al (2018) argues that new-

generation intelligent manufacturing relates to the optimization and integration of 

corresponding systems; the continuous improvement of enterprises' performance and 

reduction in resources consumption. 

The existing literature provides an important basis for this study, but it can be further 

deepened in the following aspects. 

First, it fully integrates the background of intelligent transformation. At present, 

scholars have relatively little research on intelligent transformation, and their 

conclusions are relatively independent. Most of them are studying the principles and 

effects of intelligent transformation. For example, Zhou, Li et al. (2018) divides 

intelligent manufacturing into three phases-digital manufacturing, digital-networked 

manufacturing, and new-generation intelligent manufacturing. Explaining them one 

by one, this article combines them with the manufacturing industry itself, and applies 

theory to practice. Second, it puts forward detailed recommendations for 

manufacturing industry in the context of Guangdong province. Currently, with regard 

to the embedding of the global innovation chain, some of the papers utilized a global 

perspective to explain, which means they tend to pay more attention the national 

perspective, and less to the Guangdong area. For example, Linden, Kraemer et al. 

(2007) constructs a research framework to judge enterprises that have benefited from 

the global innovation chain, and refines each beneficiary based on the model results. 

Different from it, this article focuses on the Guangdong region, and puts forward 

relevant suggestions for its transition path from the global value chain to the 

innovation chain. 

 

3. Impact Mechanism 

The global innovation chain refers to searching for knowledge resources on a global 

scale, thereby establishing formal and informal connections with the outside world in 

order to maximize the value of the network. In short, it means the access and 

utilization of global resources. 

Compared with the global value chain embedding, which takes advantages of 

production factors to determine the international division of labor, it expands 

information search and actively mobilizes new talents. Therefore, it reduces the cost 

of searching information. Also, it can improve the original production and achieve 

initial capital accumulation. Simultaneously, in order to achieve the virtuous circle of 

‘technology incubation -forming the value of innovation results-using new technology’, 
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the concept actively uses the technological innovation and abandons the solidified 

‘production status’ .As a consequence, it validly increases the degree of knowledge 

spillover and continues to deepen the global embeddedness of innovation chain. In 

the end, the great depth of innovation chain embedding will correspondingly 

effectively increase the added value of the product and unlock the ‘low-end locking’ 

situation that exists commonly on the basis of the original value chain embedding. 

Specifically, it can be elaborated from the following aspects: 

3.1 Regional Perspective 

In the past, focusing on the expansion of the domestic value chain (domestic 

production factors, models, and mechanisms), the global value chain was embedded 

according to the original production position, thus obtaining the corresponding 

‘reward’. However, it causes a phenomenon: developed countries mostly master the 

‘smile curve’ high value-added services. It violates the trend of globalization. However, 

the essence of globalization is to open up larger markets, refine the global division of 

labor and specialize in product production, and finally achieving the 

internationalization of resource allocation. Therefore, in order to expand their 

participation in global production, all regions should take advantage of the global 

market and carry out production transformation in a timely manner, rather than 

solidifying the status of the global production chain. 

As an effective method, the global innovation chain embedding expands the field of 

vision to a wider area in order to transform production. It not only focuses on the 

advantages of the domestic value chain, but also concentrates on the international 

market field, in particular, it alleviates the ‘distorted’ vision of the original value chain, 

makes the choice of the existing production more objective and clear. As a result, it 

changes the original ‘closed innovation’ to ‘open innovation’ mode. In addition to the 

expansion of the information base, it also effectively reduces search costs. In order to 

continuously improve the development and mastery of core technologies and increase 

the competitive advantage, enterprises connect factors (universities, research 

institutes, government organizations, non-profit institutions, and individuals, etc.). As 

a result, enterprises, as owners of property rights, effectively consolidate the informal 

communication relationships between the previous subjects and increase technology 

inheritance model transformation to reduce research and development costs 
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Fig.1. Impact mechanism 

 

3.2 Technical Perspective 
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traditional value chain embedding model is prone to generate ‘illusions of technological 

progress’ for developing countries who take advantage of labor factors to embed in 

global value chains through OEM for overseas companies. It will receive certain 

technology spillovers and financial assistance from developed countries, which will 

lead to corresponding improvements in production efficiency, environment, and 

systems. This will easily lead to the assessment of technological progress in the 

country, but in fact, developing countries do not have strong self-innovation 

capabilities, which leads to restrictions on the production positions on the value chain 

and the upgrading of production technology due to severe production dependence. 

In addition to the limitations of technological advancement, the ability of developing 

countries to learn technology is also weakening. The traditional value chain embedding 

model makes developing countries stay in imitation and the ability to independently 

develop and innovate is weak. The starting point of value chain embedding is the 

introduction of foreign assets, so its degree of dependence on foreign assets is 

relatively large. Therefore, relatively high cost investment and more difficult R & D 

activities do not meet the characteristics of maximizing capital utilization, which is 

missing. 

Oppositely, the embedding of the global innovation chain can effectively make up for 

the lack of original technology. In terms of strategic planning, it considers the stable 

advantages of long-term development of enterprises, and emphasizes independent 

research and development and innovation of internal technologies.They tend to be 

core growth factors. In terms of resource integration, it can obtain the latest resources 

at low cost and low investment, and effectively integrate global information. In terms 

of resource integration, taking fully advantage of latecomer, it effectively integrates 

internal and external innovative talents and continuously improves the company's 

independent research, development and transformation capabilities. In terms of 

market development, it keenly captures the needs of new technologies in the 

consumer market to achieve ‘Making’ to ‘Creating’. In addition, except for occupying 

a monopoly advantage, enterprises are embedded in the global innovation chain 

indeed. From a macro perspective, it also effectively reduces dependence on foreign 

technology and improves the competitiveness of domestic products in the international 

market. 

 

4. Regional Status Analysis 

Guangdong is one of the earliest provinces in China to carry out reform and opening 

up. We are all aware of its natural geographical advantages and 42 years’ reform in 

order to focus on the field of product manufacturing. The industrial structure featuring 

processing trade makes the region outstanding in the manufacturing industry and 
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deeply embedded in the global value chain. As the local manufacturing industry 

continues to solidify, Guangdong's GDP growth continues to accelerate, and its total 

volume far exceeds that of other regions. However, as the dependence on the global 

value chain continues to deepen and the level of ‘low-end locking’ strengthens, its 

GDP growth rate shows downward trend. Also, the susceptibility to world market 

fluctuations have made the industrial economy at a node and required transformation. 

Simultaneously, it’s necessary for Guangdong to attempt to embed the global 

innovation chain.It can not only approach it by focusing on investment in innovation 

factors (talents, patents, information resources), but also by establishing a policy 

encouragement mechanism for high-tech innovative companies.Also,it can open up 

the circulation channel to reduce the barriers to innovation in the upstream, middle, 

and downstream channels. However, in the process of trying to integrate the global 

innovation chain and the global value chain, there are still the following problems: 

Firstly, the intelligent transformation and upgrading of Guangdong's manufacturing 

industry requires to integrate global high-end innovation resources. Specifically, 

Guangdong's manufacturing industry has transitioned from the processing and 

assembly value chain to an intelligent, service-oriented manufacturing industry. Local 

and regional innovation factor markets are relatively limited.From a global perspective, 

the R&G / GDP index of Guangdong's economic and technological indicators in 2017 

was 2.61, while Japan, Germany, and the United States were 3.14, 2.93 and 2.74, 

indicating that there is still a gap in R & D investment capabilities compared to other 

countries. More broad-based geographical scales need to integrate more high-quality, 

low-cost products. Knowledge-intensive industry needs more intermediate inputs and 

high-end innovation elements (talents, funds, technology, professional services, 

information, etc.). Compared with the original ‘low-end locking’ situation of the original 

value chain, Guangdong's manufacturing industry requires to improve its scientific 

research, channel connection, and resource integration capabilities to adapt to the 

intelligent transformation. 

Secondly, under the background of economic globalization, the knowledge spillover 

brought by the global R & D network layout of multinational companies has created 

opportunities for the development of intelligent manufacturing in Guangdong. The key 

question is: Can Guangdong seize this opportunity? Actually,learning and assimilation 

of advanced technologies help to improve the R & D, production, and sales of 

manufacturing products in the region, so as to promote the intelligent transformation 

of Guangdong manufacturing. Based on this, Guangdong manufacturing companies 

not only need a global perspective, but also require to improve their own learning and 

absorption capabilities. The advanced technology of manufacturing outside the region 

shall be introduced and innovated on the premise of effectively protecting others’ 
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innovation achievements. 

Thirdly, in the intelligent transformation, due to the insufficient R&D capabilities, the 

weak knowledge absorption capacity  and the poor environmental protection of 

intellectual property rights, Guangdong manufacturing industry cannot accurately 

learn advanced technology from foreign companies and tend to form solidified 

production models.Nationally, although Guangdong ranks first in the comprehensive 

indicator of innovation capability, the establishment of R&D institutions by enterprises 

and universities is still relatively weak compared to Jiangsu. In 2017, the establishment 

of R & D institutions by Jiangsu’s enterprises accounted for 42.97%, while 

Guangdong's was 37.06%.In addition, Guangdong’s R&G/GDP index ranked lower 

than Beijing and Shanghai.Therefore, Guangdong's manufacturing industry needs to 

optimize the innovation environment inside and outside as a whole and improve the 

ability of integrating innovation resources . In the end, it can efficiently embed the 

global innovation chain. 

 

5. Conclusions and comments 

As mentioned above, Guangdong's manufacturing industry still has corresponding 

problems in embedding the global innovation value chain and achieving intelligent 

transformation. To solve these problems, the joint efforts of both enterprises and the 

government are required. 

5.1 Enhance the R & D Capability of Core Technologies of Guangdong Manufacturing 

Enterprises 

In order to effectively promote the intelligent transformation of the entire industry, 

Guangdong manufacturing enterprises need to improve their own technology research 

and development capabilities accordingly. Specifically, for entrepreneurs and inventors, 

they need to overcome the mentality of quick success and carry on in-depth study of 

technological innovation. For the enterprise itself, it should focus on basic research 

and the introduction of technology and enterprise matching, rather than simply buying 

technology abroad. What’s more, for Guangdong Province, fully grasping its 

advantageous geographical location-market application, it can strengthen Hong Kong 

and Macao innovation cooperation and promote the integration of Guangdong's 

industrial chain. 

5.2 Strengthen the Knowledge Absorption Capacity of Guangdong Manufacturing 

Enterprises 

In addition to improving their own technology research and development capabilities, 

Guangdong manufacturing enterprises are also responsible to correspondingly 

enhance their knowledge absorption capabilities and effectively learn and innovate 

outside the region. For enterprises, in the field they belong to, they should break the 
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limitations of prior knowledge and conduct technical learning with an open and 

diversified attitude. Besides, they can choose excellent partners to gain new 

knowledge through cooperation.In addition, capital investment counts.Enterprises can 

optimize the ratio of R & D investment funds and utilization efficiency in terms of fund 

allocation. Back to the essence of the problem: learning. The improvement of learning 

methods is also particularly important for enterprises.To stimulate their employee’s 

learning enthusiasm,it requires to strengthen the motivation and continuously 

optimize learning methods.It can also  increase learning intensity and form a good 

learning mechanism. 

5.3 Optimizing the Innovation Ecosystem in Guangdong 

In addition to improving the capabilities of individual companies, the region's 

innovation environment is also particularly important. Therefore, for the government, 

it is necessary to continuously optimize the innovation ecosystem in Guangdong. As 

an effective innovation method, it can promote a new model of ‘integration of 

government, industry andresearch’. Furthermore, in order to protect innovation results, 

it can strengthen the protection of regional intellectual property rights, thereby driving 

innovation development in the entire industry. 
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