Innovating through services, co-creation and supplier integration: Cases from China
Abstract
To   develop and gain competitive advantage, Chinese manufacturers are innovating by developing solutions that include both tangible and intangible components. Service-dominant logic, which views supply chains as co-creation and resource integration networks, provides a useful perspective for investigating the roles of services, suppliers and customers in innovation. This study empirically explores how innovations are developed through services, co-creation with customers and supplier integration in China. This study uses an exploratory multiple-case-study approach. The data collection involves six manufacturing firms from the Pearl River Delta in China. We empirically identify two types of services (support services and solution services), two methods of co-creation (information acquisition and co-production) and two types of integration (internal integration and supplier integration). This study finds that support services and internal integration positively associate with information acquisition from customers. Solution services require both supplier integration and co-production with customers. This study contributes to the literature by providing empirical evidence on the roles of services in innovation and how to acquire resources and knowledge that is critical for innovation through collaboration with supply chain partners. The findings also provide guidelines to managers on how to use services, co-creation and integration to innovate efficiently and effectively. 
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1. Introduction 
In the last decades, Chinese manufacturers compete in the global market through low-cost production and China has become the world's manufacturing powerhouse  (Zhao et al., 2006). However, the cheap China is ending because of the soaring labor and land costs, especially in the coastal provinces (Economist, 2012; Economist, 2015). The raising salary also produces demanding and sophisticated customers (Dodge, 2009; Zhang et al., 2011). A growing number of Chinese manufacturers are exploiting high value activities (Economist, 2015) and relying on innovations to fulfil the special demands of local customers (Breznitz and Murphree, 2011; Dodge, 2009). Due to the lack of market-supporting institutions, such as legal inadequacy, enforcement inefficiency and dysfunctional competition, the appropriability regime is weak (Teece, 1986)  and it is difficult for Chinese manufacturers to protect intellectual property  rights and profit from ground-breaking inventions (Wang et al., 2011a; Zhou and Poppo, 2010). Compared to Western innovators, the majority of Chinese manufacturers lack advanced knowledge and technologies for radical innovation. Chinese manufacturers  tend to apply incremental innovation by localizing and improving Western products and technologies (Breznitz and Murphree, 2011). For example, Tencent and Alibaba have successfully adapted Western business models, technologies and products to the Chinese market (Economist, 2012). Huawei also innovates by combining existing technologies and devising products with nifty new features for local customers (Economist, 2012). As stated by Huawei’s senior managers, “[Innovation is] not to win Nobel prizes, or plaudits in the media for the ‘coolness’ of its products, but to create value for customers” (Economist, 2014). 
Services play a critical role in such innovations since they help manufacturers  to localize Western products to the Chinese market, meet customer individualized needs and differentiate themselves from competitors and hence have become an important source of profits for the manufacturers (Chae, 2012; Dodge, 2009; Economist, 2015; Sampson and Spring, 2012). Chinese manufacturers innovate by adding intangible components to their imitated products to provide new features with low costs (Zhou, 2006). Their innovations are thus based on solutions, which are integrated and marketable packages of products and services that are capable of jointly fulfilling customer needs and delivering value-in-use (Baines et al., 2009). Such innovations require manufacturers to collaborate with suppliers and customers to acquire resources and knowledge, generate new product and service ideas and develop responsive and flexible supply chains (Chae, 2012; Wang et al., 2011a; Zhang and Chen, 2008). Researchers have pointed out that services are positively related to performance (Parasuraman et al., 1988) and interactions with consumers facilitate new service development (Menor et al., 2002) in service industries. There is some empirical evidence that integration with supply chain partners enhances a firm’s performance (e.g. Chen et al., 2004; Lai et al., 2012; Wong et al., 2013). However, there is a lack of empirical studies on the roles of services in innovations in manufacturing firms and how to develop solutions by collaborating with suppliers and customers in China (Lusch, 2011).       
Service-dominant logic (SDL) offers a fresh perspective to investigate the roles played by services, suppliers and customers in innovation (Hallikas et al., 2014; Vargo and Lusch, 2004). SDL indicates that innovations are service processes and can be developed through the collaboration between manufacturers and supply chain partners (Sampson and Spring, 2012;Vargo and Lusch, 2008; Zhang and Chen, 2008). The objective of this study is to empirically explore how innovations are developed through services and supply chain management in China. It aims to address the following two research questions. First, what are the roles of services in innovation? Second, how are the resources and knowledge that are critical for innovation acquired through collaboration with supply chain partners? 

2. Theoretical background 
2.1 Innovation and solution  
Innovation refers to the new applications of knowledge, ideas, methods and skills that can generate better solutions to meet customer needs and market demands (Garcia and Calantone, 2002; Gunday et al., 2011). Innovations thus can be upgrades or extensions of existing products (Kim et al., 2012). As Chinese manufacturers rarely introduce products that incorporate substantially different technologies from that now in use (Breznitz and Murphree, 2011; Economist, 2012), we focus on the incremental innovations that develop new features, benefits or markets for existing products or new applications of existing technologies (Garcia and Calantone, 2002; Valle and Vazquez-Bustelo, 2009). Chinese manufacturers may copy and adapt Western products and technologies and develop new features to fulfil local customers’ unique requirements (Zhou, 2006). These innovations are new to firms and local customers, but may not be new to the global market (Garcia and Calantone, 2002). Services play a significant role in refining, enhancing and localizing imitated products and in improving certain dimensions of product features (Baines et al., 2009; Chae, 2012). Manufacturers thus can innovate by introducing solutions that include new or customized services and imitated products (Craighead et al., 2009; Valle and Vazquez-Bustelo, 2009; Wang et al., 2011a).
A new solution can be an offering that is not previously available to a manufacturer’s customers and a result from either additions or changes to the current mix of products and services (Baines et al., 2009; Wang et al., 2011b). Solutions focus on functionalities and benefits delivered through complementary and mutually supportive products and services and by selling utility and performance (Barquet et al., 2013; Wang et al., 2011b). Solution based innovations are different from new product development as the service components have the characteristics of spontaneity, heterogeneity, intangibility and perishability (Wang et al., 2011b). Customers also interact with service providers during the delivery of a service (Menor et al., 2002). Services thus can be the value-adding features of an innovation (Hallikas et al., 2014). The product-service systems literature argues that services may play different roles in a solution (Baines et al., 2009; Datta and Roy, 2011). Services, such as maintenance, advice and consultancy, can improve the durability and value of products, supporting the sale of tangible products. Services can also resolve issues related to customers’ operations and the achievement of goals (Hallikas et al., 2014). Such services enable a manufacturer to sell a solution to enhance customers’ value creation and supply chain management (Baines et al., 2009; Chae, 2012). Studies have investigated the tools or techniques that help manufacturers to design and deliver solutions (e.g. Datta and Roy, 2011;Wang et al., 2011b). However, there is a paucity of empirical evidence that provides guidance on the roles of services in innovation and how to collaborate with suppliers to develop solutions (Barquet et al., 2013).  
2.2 Service-dominant logic and research framework 
SDL proposes ten fundamental premises (FPs) (Table 1) (Vargo and Lusch, 2008) that provide a basis for exploring how to develop solutions and innovations collaboratively with suppliers and customers. In particular, SDL argues that knowledge and competence are the essential components of value creation (FP4) and sources of solutions and innovations (Vargo and Lusch, 2004). A knowledge-based view (KBV) of the firm also argues that knowledge is an intangible strategic resource and firms’ knowledge depository and capabilities in knowledge creation and application have persisting effects on their innovation capabilities (Grant, 1996; Zhang et al., 2014). By developing new knowledge or new applications of existing knowledge, a manufacturer can introduce new products, services or combinations of products and services (FP1 and FP5) to fulfil customer demands innovatively (Menor et al., 2002; Baines et al., 2009). Innovations can be the tangible and/or intangible components of a solution. A manufacturer can thus innovate and deliver value-in-use by providing new services in combination of imitated products (FP2 and FP3).     
KBV argues that valuable knowledge is embedded in a wider supply network (Lai et al., 2012) and a manufacturer must acquire and integrate both internal and external knowledge to innovate (Tokman and Beitelspacher, 2011). Solution development and delivery is interactional (FP6) and inherently customer oriented (FP8). A manufacturer cannot innovate and deliver value independently without customers (FP7). The innovativeness and value of solutions are also determined by customers (FP10). Knowledge from customers thus plays a critical role in new solution design (Zhang et al., 2011). Services enable a manufacturer to acquire knowledge from and create knowledge together with customers (Chae, 2012). In addition, solutions are created in the context of networks of networks (FP9). By building an integrated supply network and working together with partners, a manufacturer can access and obtain external knowledge and resources to develop innovations (Tokman and Beitelspacher, 2011; Wang et al., 2011a). In addition, researchers argue that a firm must integrate and transform the resources acquired from supply networks to co-create with customers (Rust et al., 2006). The collaboration among internal functional departnments helps a manufacturer to process information and absorb knowledge, which enable it to implement extenral knowledge to develop solutions  (Valle and Vazquez-Bustelo, 2009; Wong et al., 2013; Zhang et al., 2014).

Table 1   Service-dominant logic foundational premises 

	Fundamental premises (FPs)
	Innovation from a SDL perspective 

	FP1 Service is the fundamental basis of exchange.
	Innovation should focus on solutions that include both tangible products and intangible services.

	FP5 All economies are service economies.
	

	FP2 Indirect exchange masks the fundamental basis of exchange.
	Services enable a manufacturer to fulfil customer demands innovatively using imitated or existing products.    


	FP3 Goods are a distribution mechanism for service provision.
	

	FP4 Operant resources are the fundamental sources of competitive advantage.
	Manufacturers must acquire and apply knowledge and skills from customers and other partners for innovation.

	FP6 The customer is always a co-creator of value.
	Manufacturers must involve customers in solution design, development and delivery.
Customers may play different roles in innovation.
Services enable a manufacturer to acquire knowledge from and create knowledge together with customers.  

	FP7 The enterprise cannot deliver value, but only offer value propositions.

	

	FP8 A service-centered view is inherently customer oriented and relational.
	

	FP9 All social and economic actors are resource integrators.
	Besides customers, manufacturers must integrate resources and knowledge from their supply networks, including suppliers and co-suppliers, for innovation. 

	FP10 Value is always uniquely and phenomenologically determined by the beneficiary.
	The innovativeness of solutions, products and services is determined by customers. 


Source: Vargo and Lusch (2008 P.7).

SDL argues that specialized competencies, knowledge and skills are the foundation of solutions that deliver value-in-use to customers (Vargo and Lusch, 2004; Vargo and Lusch, 2008). Developing new solutions requires the knowledge that is deeply rooted in supply chains and involves collaboration within a manufacturer and further between the manufacturer and supply chain partners (Craighead et al., 2009; Hallikas et al., 2014; Wang et al., 2011a; Wong et al., 2013). The capability to integrate knowledge and resources from a variety of external stakeholders is essential since knowledge from supply chain partners complements internal research and development (R&D) investments (Craighead et al., 2009; Lai et al., 2012). Solution development requires a strong customer centricity and an interactive model of business (Kim et al., 2012). A manufacturer usually co-creates solutions, especially the intangible services, with customers. Co-creation refers that customers directly participate in the design, development and delivery of customized solutions by applying their specialized knowledge and skills and through information sharing and joint production (Vargo and Lusch, 2004; Zhang and Chen, 2008). Researchers argue that some customers are unwilling to become committed co-creators (Day et al., 2004) and customers co-create with manufacturers in different ways (Michel et al., 2008; Sampson and Spring, 2012). Customers can provide information about their needs, requirements, operations and environmental contexts to manufacturers by engaging in dialog and interactions (Zhang and Chen, 2008). Customers who are co-producers can contribute essential resources such as facilities, materials, labor and knowledge, so that the manufacturers can develop new solutions to fulfil their changing demands (Sampson and Spring, 2012). 
As resources and knowledge are heterogeneously distributed among supply chain members, mastering all capabilities and skills for solution innovation internally may beyond individual manufacturer’s capabilities or not make economic sense (Grant, 1996; Lusch, 2011). Solution development thus requires manufacturers to acquire resources and knowledge from suppliers (Lai et al., 2012; Lusch et al., 2010). The role of supply chain management is thus not producing but resourcing (Lusch, 2011). Supplier integration refers that a manufacturer works together with its suppliers to coordinate activities and decisions through information sharing and by involving suppliers in internal operations in order to fulfil customer requirements (Flynn et al., 2010; Yeung et al., 2009). Through interactions, collaboration and cooperation with suppliers, a manufacturer can obtain valuable and scarce knowledge and resources (Flynn et al., 2010). Hence, supplier integration enhances innovation (Wang et al., 2011a; Wong et al., 2013). Internal integration refers that the functional departments of a manufacturer collaborate with one another, coordinate intra-organizational activities and decisions and form cross-functional teams (Lai et al., 2012). By creating lateral relations, internal integration enhances information processing capabilities (Zhang et al., 2014) which help a manufacturer to distribute, and develop shared meanings on, external knowledge. It also enables employees in different departments to cooperate in assimilating knowledge obtained from suppliers and customers and in combining such knowledge with existing knowledge base (Grant, 1996). Internal integration thus enhances innovation by facilitating knowledge exchange and combination and enabling a firm to transform acquired resources from suppliers (Valle and Vazquez-Bustelo, 2009; Wong et al., 2013). Therefore, we develop the following research framework, which is used to guide the empirical case studies (Figure 1).
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Figure 1 Research framework


3. Research method 
3.1 Case selection
 A multiple-case-study method was chosen to explore how to innovate through services and supply chain management (Eisenhardt, 1989; Ellram, 1996). The cases were selected from the Pearl River Delta (PRD) in Guangdong province, China. Manufacturers in PRD are transforming from contract manufacturing to original design manufacturing that develops new products and services based on sophisticated and agile supply chains (Breznitz and Murphree, 2011; Economist, 2015; Zhao et al., 2006), providing a unique context to conduct this research.
Theoretical sampling was used to select case companies (Eisenhardt, 1989; Miles and Huberman, 1994). The literature suggests that service provision, co-creation and integration are related to not only operations management practices (e.g. product, process and supply chain characteristics) but also business environments (e.g. market and industry) (e.g. Vargo and Lusch, 2008; Lusch et al., 2010). The research team selected eleven companies for initial case studies from a database provided by the Research Center of Technological Innovation Assessment (http://cie.cnsba.com/). This center evaluates and certifies companies’ innovation capabilities for the Guangdong government. According to the reports submitted to the center, all of the companies viewed services and innovation as the key parts of their strategies and they had implemented advanced supply chain management practices.  
Based on the information gathered from the initial interviews, the research team developed a summary of the basic constructs (i.e. services, co-creation, supplier and internal integration) using the research framework and six case companies were selected using replication logic (Eisenhardt, 1989; Yin, 2003). The six case companies were selected from the fast (i.e. electronics and electrical appliance), medium (i.e. machinery) and slow (i.e. chemical and textile) clockspeed industries (Fine, 1998) as services can be designed to improve standard products in slow clockspeed industries and to localize and improve the imitation versions of competitors’ new products in fast clockspeed industries. The research team selected three companies that serve both domestic and foreign customers (i.e. high market diversity) and another three companies that mainly operate in domestic markets (i.e. low market diversity) as a manufacturer can learn more knowledge that helps imitation and reverse engineering from foreign customers and that facilitates localization from domestic customers. The foreign and domestic markets also have different demand uncertainty and competitive intensity, which influence the effectiveness of imitation (Teece, 1986; Zhou, 2006). The research team controlled the degree of product modularity (i.e. high and low) and process types (i.e. assembly and continuous flow) when selecting the case companies as a manufacturer may offer services and innovate on components and/or linkages among the components according to the product and process characteristics (Henderson and Clark, 1990; Zhang et al., 2014). In addition, manufacturers who are at different tiers of a supply chain (i.e. finished products, components, materials and equipment suppliers) were selected as they serve different types of customers which may affect the service provision and the co-creation practices. 
Elec, Mach and Plas were selected as they introduce solution services, co-create with customers through co-production and integrate with suppliers. They were chosen based on literal replication, which predicts similar results (Yin, 2003). Appl, Chem and Text were selected as they only provide support services. They implement different co-creation and integration practices compared to the first three companies. These theoretical replications predict contrasting results but for predictable reasons (Yin, 2003). The use of replication logic in the multiple case studies addresses the issue of external validity (Ellram, 1996; Yin, 2003). Representatives from the six companies agreed to cooperate with this study and the research team arranged follow-up interviews with the desired informants. The unit of analysis of this study is the firm. Table 2 shows the relevant characteristics of the case companies.
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Table 2 Case company characteristics

	
	Appl+
	Chem 
	Elec 
	Mach 
	Plas
	Text

	Ownership 
	Privately owned
	Privately owned
	Privately owned
	Privately owned
	Privately owned
	State-owned

	Number of employees
	40,000
	2,000
	1,000
	600
	3,000
	900

	Sales (billion RMB++)
	18
	7.5
	0.5
	0.35
	1.5
	0.2

	Age (years) 
	30
	16
	17
	7
	12
	51

	Industry 
	Electrical appliance
	Chemical
	Electronics
	Machinery
	Electronics
	Textile

	Market diversity 
	H+++
	H
	H
	L
	L
	L

	Modularity
	H
	L
	H
	H
	H
	L

	Product 
	White appliances (e.g. microwave oven and air conditioner)
	Modified plastics materials: Five product series with more than 2,000 specifications
	Camera module, surveillance, mobile phone and peripheries and TFT display module
	Plastic jetting molding machine: Six product lines with around 100 final products
	Outer structural components for TVs and displays 
	Special yarn: 15 main product series

	Process  
	Assembly
	Continuous flow
	Assembly
	Assembly
	Assembly
	Continuous flow

	Supply chain position 
	Assembler
	Material supplier
	Component supplier
	Equipment supplier
	Component supplier
	Material supplier


+   The firms’ names are replaced by descriptive monikers.
++ 1 USD=6.14 RMB.
+++ H=high, L=low. The evaluations are set through discussions, clarifications and the eventual consensus of the research team.	

3.2 Data collection 
 The data sources for this study included semi-structured interviews, personal observations and secondary data (e.g. printed materials, information from the Internet and reports for the government). Triangulation on important issues allows the research team to cross-verify the insights and findings (Yin, 2003). 
The interviews were guided by a research protocol (Appendix I), which was initially developed based on the research questions, research framework, information collected from the Internet and the reports submitted to the government. In total, the fieldwork for this study spanned a period of nine months. The research team interviewed each company for three times. Each interview lasted approximately 2.5 hours and was conducted in Chinese. At each company, the research team interviewed five kinds of informants: general managers and their assistants, marketing managers, production/manufacturing managers, R&D managers/engineers and supply chain/purchasing managers (Appendix II). The interviews were all tape-recorded. The research team was also given a plant tour lasting an hour at each company. The team members conducted debriefing meetings both before and after each interview to share information and experiences and to review the logic and contents of the interviews to establish a chain of evidence (Ellram, 1996). The tape recordings were sent to a professional to prepare the transcripts which were then translated into English by a professional translator. The case database included transcripts (40 pages for each interview on average), printed materials gained from each company (e.g. product introduction and company information), information from the Internet (10 pages for each company on average) and reports for the government (60 pages for each company on average). The reliability of this study is addressed through the use of the research protocol and the development of the case study database (Ellram, 1996; Yin, 2003). Using multiple data sources and maintaining a chain of evidence help this study to establish construct validity. 

4. Analysis and results 
The case materials are analyzed via a multistep iterative process (Ellram, 1996; Miles and Huberman, 1994). A coding scheme is developed based on the research framework and purposive coding is conducted to identify instances on services, co-creation and integration (Table 3). The research team individually codes the case materials and meets to discuss the classifications. If there are disagreements, the team discusses the coding and the case materials until consensus is achieved. The pattern-matching logic is used to strengthen the internal validity (Yin, 2003). The details of the services and solutions provided by the case companies and the co-creation and integration practices are shown in Appendix III and summarized in Table 4. 

Table 3   Coding scheme

	Construct
	Description 
	Instances

	Services

	Support services
	Support services are loosely coupled with products.  Such services are supplementary to products and contribute to innovation by facilitating customer interactions.  
	Choosing the right product  
Technical support and maintenance 
Quick problem solving  
Scheduled return visit  
On-site product launch and process setup

	Solution services 
	Solution services are closely integrated with products. Innovations are created by new solutions that include accessories, production planning and product, process and supply chain designs. 
	Integrated solutions that include both product and process designs and supply chain planning  
One-stop services that include cost-down and new product introduction programs 
Diamond services that include machines and a set of arrangements such as auxiliary equipment, workshop designs with water, gas and electricity supplies and material sourcing plans  
Industrial designs that include mechanical design, structure design, mold design, software and hardware  
Integrated solutions that include bodywork, internal/external plastic components and supply chain planning  

	Co-creation 

	Information acquisition
	Customers contribute to innovation and the design of solutions by providing information and knowledge through regular and intensive communications. 
	Providing market information 
Providing technical knowledge 
Providing new product and service ideas 
Providing improvement suggestions

	Co-production
	Customers directly participate in manufacturers’ internal operations and contribute to innovation and solution development and delivery by applying their specialized skills and competence. 
	Participating in production  processes 
Participating in product and service development 
Participating in market development 

	Integration 

	Internal integration
	Formal interactions and collaboration among functional departments.
	Cross-functional teams for product development 
Cross-functional teams for service provision 
Regular cross-functional meetings 
Formal communications among internal departments 

	Supplier integration 
	Collaborating and interacting with supply network partners and involving them in internal operations to serve customers together.
	Formal communications with suppliers 
Involving suppliers in internal operations
Collaborating with co-suppliers to serve customers
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Table 4   Case description
 
	Company
	 Services and solutions
	Co-creation  
	Integration

	Appl
	Innovating by customizing product appearance and/or developing new product functions
Pre-sale (product selection) and after-sale (maintenance and problem solving) services
	Customers provide market information by providing  feedback and responding to surveys 
	Regular cross-functional meetings
Cross-functional teams for product development and service provision
Suppliers only provide technical support and general information about materials

	Chem
	Innovating by customizing ingredients and/or developing new formulae
Pre-sale (product selection) and after-sale (return visit, on-site process setup and technical support) services
	Customers provide technical and market information through regular meetings and information systems
Customers provide new product ideas and improvement suggestions
	Regular cross-functional meetings
Cross-functional teams for service provision 
Regular meetings with suppliers 
Involving suppliers in internal working groups

	Elec
	Innovating by customizing product appearance and/or developing new product functions
Pre-sale (product selection) and after-sale (technical support and on-site product launch) services
Integrated solutions (software, hardware, and supply chain planning) 
One-stop services (cost-down programs and new product introduction)
	Customers provide new product ideas and improvement suggestions through feedback 
Customers provide market information
Customers participate in product design and manufacturing
Customers participate in new product development


	Regular cross-functional meetings
Cross-functional teams on new product development and service provision 
Intensive communications with suppliers 
Core suppliers participate in product development 
Collaborating with co-suppliers to serve customers

	Mach
	Innovating by customizing product appearance and/or developing new product functions
Pre-sale (product selection) and after-sale (technical support, on-site product launch, return visit and training) services
Diamond services and integrated solutions (machines, accessory equipment, material sourcing plans and workshop designs) 
	Customers provide new product ideas and improvement suggestions through feedback
Customers provide market and technical knowledge 
Customers participate in product design and manufacturing 

	Regular cross-functional and project-planning meetings
Cross-functional teams in service provision 
Formal meetings with suppliers
Collaborating with suppliers and co-suppliers (e.g. raw material producers) to solve customer problems
Suppliers participate directly in internal operations 

	Plas
	Innovating by customizing product appearance  
Pre-sale (product selection) and after-sale (technical support and on-site product launch) services
Industrial designs (mechanical design, structure design, mold design, software and hardware)
Integrated solutions (bodywork, internal/external plastic components and supply chain planning) 
	Customers provide innovation and improvement suggestions by responding to market research and providing feedback
Customers provide market information 
First-class customers participate in new product development 
	Formal communications among departments
Cross-functional teams in product development
Involving suppliers in internal operations 
Collaborating with co-suppliers (e.g. liquid crystal display producers)

	Text
	Innovating by customizing  ingredients and/or developing new formulae
Pre-sale (product selection) and after-sale (technical support and problem solving) services
	Customers provide new product ideas and improvement suggestions through feedback
Customers provide technical and market information 
Customers participate in market and product development by preparing samples 
	Regular cross-functional meetings for information sharing and new product planning 
Cross-functional teams in product development and service provision 
Suppliers only provide technical support and general information about materials 




4.1 Services and solutions  
The analysis indicates that the product innovations in all six case companies mainly rely on customizing, modifying and improving existing products or developing new applications of existing technologies for local supply chains and markets. Services are provided to improve imitated products and cope with new market demands. All of the six case companies believe services play an important role in innovation and are the basis for their businesses.  The general managers comment that “services are the company’s engine” (Appl) and “services are every department’s concern” (Elec). 
We find that services play two different roles in innovation in the case companies. First, the six case companies have established standard operating procedures to provide pre- and after-sale services which are sold as extras to products. There are rules and procedures that regularize support service provision. In the six case companies, support services are loosely coupled with products and new product designs do not significantly influence service provision. Such services are supplementary to the products and are viewed as add-ons.  The main purposes are to facilitate product sales and usage and to promote the interactions with customers, which enable the case companies to elicit information and knowledge that can be used in customizing, localizing or developing new features for the imitation versions of Western products. 
 Second, Elec, Mach and Plas also provide services as part of a solution to directly fulfil customer demands. Solution services, which include accessories, production planning and product, process and supply chain designs, enable the three case companies to cover customers’ entire value creation processes innovatively with existing products. According to Plas’ general manager, the company “will participate in customers’ product design and product series planning according to their brand image, product function and marketing strategy.” By providing material sourcing designs and channel management to customers, the three case companies act as supply chain facilitators. Such solution services are closely integrated with products and value creation. Elec, Mach and Plas innovate by providing new services in combination with imitated products to meet changing customer demands.   
4.2 Co-creation 
The analysis reveals that the case companies co-create with customers in two ways. First, customers play the role of information provider. The six case companies co-create with customers through information acquisition, which refers to the regular and intensive communications through which manufacturers gain market information that is critical for innovation from customers. The managers in the six case companies all emphasize that customers are important sources of new product and service ideas as they have more market information and can access it more quickly and efficiently than the case companies. Text’s general manager emphasizes that “extensive information acquisition from customers is an important determinant for product development success.” Market information acquired from customers is used in product feasibility and improvement studies (Plas and Appl) and enables Elec to grasp market trends and develop new product features for local customers. Such information reduces the distance to the end market and prevents mismatches between customer demands and product features. Customers also provide technical and management knowhow to the case companies (Chem and Text). By absorbing and applying the knowledge acquired from customers, the case companies can improve and localize Western products quickly and efficiently.  
Second, the case evidence indicates that some customers directly participate in Mach, Plas, Text and Elec’s internal operations and play the role of co-producer. By applying customers’ skills and capabilities, co-production reduces the costs and lead times in new product and market development (Mach and Text). As customers are involved in solution design and delivery, co-production ensures that new service and product features developed by the four case companies fit customer demands and really matter. Moreover, co-production provides a platform for the employees in the four case companies to work in teams with their customers to develop shared understandings and create new knowledge together.  Joint activities also enable the four companies to offer value-in-use through solutions and they can innovate by providing customized services and experiences in association with existing products. Co-production thus helps them to customize and improve products for local customers and to deliver value innovatively through services. 
4.3 Integration 
The analysis indicates that the case companies implement two types of integration practices. First, the six case companies all have rules and formal procedures for internal integration, which comprises the interactions and collaboration across functional boundaries. The general managers comment that “there are a lot of interactions between marketing, purchasing and R&D employees” (Appl) and “the walls between different departments are very thin” (Mach). The knowledge about external environments is shared, analyzed and interpreted by representatives from various departments at cross-functional meetings, enabling the six case companies to develop a common understanding about customer demands and how they influence product and service development and delivery. The managers all believe such meetings are the most important ways to manage external knowledge and make innovation decisions. Each of the six companies also uses cross-functional teams for new product development and service provision. Such teams pull down the walls between departments and enable employees to make joint decisions, facilitating the case companies to integrate and apply employees’ knowledge and specialties.  
Second, the case evidence suggests that Elec, Chem, Plas and Mach also integrate resources and knowledge by communicating with suppliers and involving them in their internal operations to serve customers together. Several managers emphasize the importance of supplier integration: “We have developed several national standards together with our partners” (Chem); “It is important to rely on the supply chain. When all involved parties group their capabilities, the product can be developed fast and be highly competitive” (Elec) and the company is “an incubator or enabler of the supply chain” (Elec). The four case companies all take a network perspective and believe that integrating and deploying resources from suppliers increases their innovation capabilities. Suppliers and co-suppliers bring the case companies the knowledge of local supply chains and markets, enabling them to localize Western products and develop new product features quickly and cheaply. Through supplier integration, supply chain partners become endogenous resources and directly participate in the case companies’ operations to create compelling solutions and innovations. This enables the four case companies to spontaneously sense and respond to changes in environments. The results of case analysis are summarized in Table 5.
Table 5  Case analysis results

	
	Appl
	Chem 
	Elec 
	Mach 
	Plas
	Text

	Support services
	+
	+
	+
	+
	+
	+

	Solution services 
	-
	-
	+
	+
	+
	-

	Information acquisition
	+
	+
	+
	+
	+
	+

	Co-production
	-
	-
	+
	+
	+
	+

	Internal integration
	+
	+
	+
	+
	+
	+

	Supplier integration 
	-
	+
	+
	+
	+
	-


Note: + indicates factor clearly present/strong; - indicates factor clearly absent/weak

4.4 Research propositions 
The results of analysis show that the six case companies provide support services and apply internal integration. Customers play the role of information provider. According to the managers, Western products are modified and improved by developing new features to fulfil local customers’ special demands, which rely on the knowledge about Chinese customers and markets. Support services assist the case companies to interact with customers, facilitating information and knowledge acquisition. Although support services are affiliations to products, managers all emphasize that support services enable the case companies to gain customers’ preferences and requirements, feedback on existing products and suggestions and ideas on new products and services. Support services thus improve the speed, quality and quantity of the information flows between the case companies and customers.
Marketing and service staff are usually the case companies’ interface with customers. They obtain information from customers through pre- and after-sale interactions and communications. Internal integration improves the six case companies’ capabilities in processing and implementing market information. In the case companies, cross-functional teams help R&D and manufacturing employees to receive first-hand market information which reduces the distortions in information distribution and interpretation. Cross-functional meetings enable employees in different departments to discuss and analyze market information together and to share their opinions, leading to a common understanding on what knowledge is critical for developing new features and on how to improve the procedures and practices for customer interactions. Internal integration enables the case companies to develop an integrated interface to work with customers which streamlines inter-organizational communications. The case companies thus can better recognize valuable knowledge and identify capable customers, which improve information acquisition. Therefore, the following proposition is presented.    
Proposition 1:  Support services and internal integration positively associate with information acquisition from customers.    
In addition to support services, Mach, Elec and Plas provide solution services. They also integrate knowledge and resources from suppliers and customers play the role of co-producer. Solution services provide innovative designs about customers’ production and supply chain processes and hence require knowledge on not only market demands and customer preferences but also customers’ operations and supply chains. Customers’ direct involvement is essential as solution services focus on improving customers’ value creation processes.  Customers must play a more active role of co-producer to jointly define, design and deliver solutions. Managers in the three case companies comment that their products are combined with other materials or components in their customers’ production. Their product and process designs are thus influenced by the characteristics of customers’ manufacturing processes and the components/materials sourced from other suppliers. Therefore, customers’ early and extensive involvement is important for developing solutions. 
Solution services aim at improving customers’ operations and supply chain management. Working as supply chain facilitators, Mach and Elec provide customers hardware, software and sourcing plans that are critical for their value chains. Plas helps some newcomers or small companies to design their supply chains, enabling them to enter new markets quickly and efficiently. These supply chain designs require knowledge from supply chain partners and involve collaboration with suppliers and co-suppliers. The three companies must obtain and integrate knowledge and resources from their external environments and become supply network integrators. In addition, the managers in the case companies comment that some problems their customers encountered are not caused by the quality or functionality of their products but by the misfits between their products and the components and/or materials that are sourced from other suppliers, and thus cannot be solved effectively without the joint efforts between them and supply chain partners. Supplier integration guarantees that the case companies can coordinate their new product and service designs with other suppliers and co-suppliers. They can also develop a better understanding of their supply networks and a cohesive platform to acquire knowledge from and work together with supply chain partners. By integrating resources and knowledge from supply networks, the case companies can not only avoid mismatches among different components of a new solution but also “think out of the box” to develop new ways for serving customers.
While Text co-creates with customers through co-production, it only applies internal integration. Text’s customers have more knowledge about how yarn will be used in end markets and their direct involvement in product and market development helps the company to introduce new products to markets quickly. However, solution services require that Text provides not only yarn but also sourcing plans and accessories. These services demand resources and capabilities from suppliers and other network partners which cannot be acquired through customer co-production or internal integration. While Chem integrates with suppliers, it only co-creates with customers through information acquisition. The knowledge acquired from supply chains enable Chem to improve the function and quality of its products. As a raw material supplier, Chem’s customers may apply modified plastic materials to produce different products to be sold in various markets. It is very difficult for Chem to provide solution services without customer co-production as information acquisition from customers alone cannot provide the knowledge on how Chem’s products will be applied in further operations. Therefore, the following proposition is presented.
Proposition 2: Solution services demand both supplier integration and co-production with customers.

5. Discussion and conclusions 
The findings show that the six case companies implement support services to facilitate interactions with customers. Support services contribute to innovation by enabling the case companies to acquire customer feedback on current products and services, information about their unfulfilled demands and suggestions on new products and services. Solution services focus on satisfying customer requirements directly through the combinations of tangible products and intangible services. They enable the case companies to fulfil demands innovatively using imitated or existing products.  Although the two kinds of services influence innovation in different ways, they are not mutually exclusive but complementary. We find that case companies provide both simultaneously to improve the functionality or features of products and to innovate, which is consistent with SDL’s FP1, FP2, FP3 and FP5. Without knowledge and skills accumulation, the case companies have to invest a lot if they want to have a technological edge over foreign competitors, which is very costly. Due to the underdeveloped legal-political institutions in China, unlawful or unfair competitive behavior prevail in markets, which make it difficult for the case companies to achieve superior financial performance from technological breakthroughs (Zhou and Poppo, 2010). Services focus on experiences and require less investments compared to technology R&D. They enable the case companies to develop innovations that are difficult to be copied by others. Therefore, services play a critical role in the case companies’ innovation practices.  
The results reveal that the case companies co-create with customers through information acquisition and co-production, which is consistent with SDL’s FP6, FP7, FP8 and FP10. We find that competence and skills obtained from customers are important sources of innovations and co-creation is a collaborative process of learning and knowledge creation, supporting SDL’s FP4. The case companies use the market and technical knowledge obtained from customers to reverse engineer competitors’ products and develop new applications of existing technologies. They also elicit what new features are demanded by customers through information acquisition, which help them to localize and customize Western products for Chinese customers. Compared to co-production, information acquisition is relatively easy and requires less resource inputs from customers since customers do not directly participate in the case companies’ internal operations. With appropriate trainings and operating procedures, marketing and service staff in the case companies can acquire valuable information and knowledge during service delivery. The case companies all view support services as an important method to interact with customers and acquire knowledge for innovations. Innovations and solutions are designed by engineers who do not directly interact with customers. This makes internal integration critical as R&D, manufacturing and marketing employees can jointly process and absorb the knowledge acquired from customers. Internal integration thus enables employees in the case companies to not only transform customer demands into new product specifications but also develop a shared understanding about the company’s innovation strategy. This enhances marketing employees’ capability to provide services. 
Co-production enables the case companies to use customers’ resources in the design, development and delivery of innovations. Integrating with suppliers enables the case companies to acquire new capabilities and resources without making R&D investments. Supplier integration also builds a common platform through which the case companies and their suppliers can serve customers collaboratively. These external resources help the case companies to critically review solution designs and develop new applications of current technologies, components and materials to serve customers innovatively, supporting SDL’s FP6 and FP9.       
This study contributes to the literature in three ways. First, existing studies have revealed that services are positively related to firm performance (Parasuraman et al., 1988; Chae, 2012; Hallikas et al., 2014). This study provides empirical evidence on how Chinese manufacturing firms innovate by providing solutions that include both tangible products and intangible services, broadening current knowledge on the roles of services in manufacturing industries. Researchers also find that collaboration with supply chain partners improves performance (Chen et al., 2004; Flynn et al., 2010) and new service development (Menor et al., 2002). This study provides empirical evidence on the relationships between services, co-creation and integration, shedding light on how to develop solutions by collaborating with supply chain partners. Second, there are debates on whether China has become global innovation powerhouse (Breznitz and Murphree, 2011;Economist, 2012). This study extends existing literature by discovering that knowledge and resources acquired from supply chains enable manufacturers to localize and improve imitated products and to develop solutions for customers. Such findings provide insights on how Chinese manufacturers innovate and indicate that their innovation capabilities should be evaluated not only by R&D on new products but also by services and supply chain management capabilities. Third, the empirical evidence on services, co-creation and integration can be used as a foundation to develop measures for these constructs which can be used in future large-scale surveys. In addition, the propositions developed in this study can be used as a basis to conduct cross-country comparisons. Developed countries have different institutional, cultural and business environments, which may influence the proposed relationships between services, co-creation and integration. This study thus provides a starting point for comparing China to Western countries on innovation practices and the roles of services and supply chain management in innovation.  
This study can help managers to understand how to use services, co-creation with customers and integration to localize and improve imitation versions of Western products efficiently in China. We suggest that Chinese manufacturers could innovate by improving product appearances or ingredients and designing new product functions or formulae. Manufacturers could also provide support services, such as pre-sale services, technical support and maintenance, quick problem solving, scheduled return visit and on-site product launch and process setup, to improve customer experiences. Training programs could be provided to enhance employees’ capabilities to elicit knowledge and information, such as market information, technical knowledge, new product ideas and improvement suggestions, during service delivery. Cross-functional teams could be used in product development and service provision. Regular cross-functional meetings and formal communications could be used to interpret, distribute and apply acquired external knowledge. We also suggest managers develop solution services, which include both tangible products and accessories and intangible services, such as process and material sourcing designs and supply chain planning, to fulfil customer demands. We suggest that managers involve customers directly in their internal operations such as product development, manufacturing, service delivery and market development when designing solutions. In addition, executives could frequently communicate with network partners such as suppliers and co-suppliers and integrate them into internal operations to serve customers and develop innovations together. 
 The exploratory case study method has some limitations, particularly the generalizability of its results. The propositions and findings are developed in the context of Chinese manufacturers. Confirmatory studies could be conducted to generalize and validate the results. Second, we only collect data from manufacturers. A research design that collects information from the whole network, including customers, manufacturers, suppliers and co-suppliers, could enable researchers to gain a holistic understanding of co-creation and integration. Third, co-creation and integration demand close collaborations among network partners. Hence, the barriers to innovation may lie in the relational aspects of networks. In addition, researchers argue that supplier and customer relationship management positively influences innovation (Wang et al., 2011a; Wong et al., 2013). Future studies could explore the influences of the social capital between network partners on the roles of services and supply chain management in innovation. Fourth, a manufacturer may integrate with suppliers through information sharing and supplier involvement (Flynn et al., 2010; Yeung et al., 2009). Future studies could investigate the distinctive effects of the different types of supplier integration on innovation. Last but not least, we argue that co-creation with customers and supplier integration contribute to innovation by providing knowledge and internal integration increases a manufacturer’s knowledge management capabilities. Researchers also argue that knowledge management capabilities are positively associated with innovation (Craighead et al., 2009). Investigating the impacts of knowledge management capabilities, such as information process capability and absorptive capacity, on innovation and solution development would be an interesting topic.  
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Appendix I Research protocol
1. Please describe the market segments of your company. 
2. What are your main product lines and how many end product configurations are provided to the markets? 
3. Please describe the structure of your supply chains. 
4. Please outline the supply chain management practices and techniques used by your company. 
5. Please describe the characteristics of your production and product development processes.
6. What services does your company provide to your customers?
7. What roles do services play in your innovation?
8. How does your company design the services and products together with the customers to provide solutions?
9. Will your company collaborate with other partners to jointly serve customers, and if so through what means? 
10. How do collaborations with customers contribute to innovation and improvement in your company?  
11. What resources have the customers contributed to facilitate collaborations and innovation? 
12. What roles do the customers play in your innovation? Can you give us some examples?
13. Do customers participate in your internal operations, and if so through what means?
14. Do customers participate in your product development, and if so through what means?
15. Do your company and customers exchange information and knowledge, and if so through what means?
16. Please describe your relationships with your customers and other supply chain partners. 
17. What role does your company play in customers’ operations? Can you give us some examples?
18. Do your internal departments collaborate with each other, and if so through what means? Can you give us some examples? 
19. Does your company have certain processes or routines to support internal collaborations and innovation?  If yes, then provide examples.
20. When, why, and in what situations does your company collaborate with supply chain partners for innovation?  What kinds of partners?

Appendix II   Interview details  
 
	Company
	Date
	Interviewee 
	Duration

	Appl
 
 
	May 2009
	General manager
Purchasing manager
	2.5 hours

	
	July 2009
	Marketing manager
Service employee
R&D manager
	2.5 hours

	
	November 2009
	Supply chain manager 
Production manager 
	2 hours

	Chem
	May 2009
	General manager 
R&D director
	2 hours

	
	June 2009
	Vice chief engineer 
Assistant president 
Manufacturing manager
	2.5 hours

	
	July 2009
	Marketing manager
Supply chain manager
	2.5 hours

	Elec
	April 2009
	General manager 
Assistant general manager
R&D manager
	2 hours

	
	June 2009
	Assistant general manager 
Manufacturing manager
Marketing manager
	2.5 hours

	
	June 2009
	Chief operating officer 
Assistant general manager 
Purchasing manager
Supply chain manager 
	2.5 hours

	Mach
	May 2009
	Manufacturing director
	2 hours

	
	June 2009
	Innovation center director  
Manufacturing director 
Vice-president 
Marketing manager
	2.5 hours

	
	July 2009
	General manager
Supply chain manager
Purchasing manager 
	2.5 hours

	Plas
	March 2009
	General manger 
R&D manager
Purchasing manager
	2 hours

	
	June 2009
	Vice general manager 
Technology center director 
Manufacturing manger
	2.5 hours

	
	June 2009
	General manager 
Marketing manager 
Supply chain manger
	2.5 hours

	Text
	May 2009
	General manager 
Vice general manager 
Marketing manager 
Assistant general manager
	2.5 hours

	
	June 2009
	Manufacturing manager
Supply chain manager
	2.5 hours

	
	July 2009
	General manager 
Vice general manager
Marketing manager 
Chief engineer 
	2 hours




Appendix III Case data
	Services and solutions 

	Appl, Elec, Mach and Plas develop new products by localizing or customizing product appearance (e.g. color, buttons, size and panel) and/or developing new product functions to fulfil customer requirements. Text and Chem innovate by developing new formulae or changing ingredients of their products to fulfil customers’ new demands.

All six case companies introduce products to customers and help them to choose suitable product types through pre-sale services. They also provide technical support and maintenance to customers through after-sale services. When malfunctions occur, employees at Elec and Plas provide on-the-spot support quickly. Appl and Text establish service networks that enable them to reach their customers quickly to solve problems. Text’s executives even visit customers on holidays, which are social calls, intending to deepen personal relationships. Mach and Chem have special routines for return visits. Mach also organizes conferences, seminars, Open Day and training programs for customers. 

Elec offers customers One-Stop Services to improve customers’ internal operations (e.g. cost-down programs, production setup and assembly and new product introduction) and sells integrated solutions (e.g. “OpenBOM”) that comprise not only product and process designs but also supply chain planning.  The company also provides integrated software and hardware to design houses or channel firms and offers components and raw material sourcing plans to other assemblers. Mach sells “Diamond Services”, including machines and accessory equipment, production process setting up, debugging and monitoring, material sourcing plans and workshop designs, which focus on customers’ internal operations. Plas applies a Design, Manufacturing and Service (DMS) model that integrates mechanical/structural/mold design and manufacturing and supply chain planning. It provides not only bodywork but also related internal/external plastic components to customers. Plas organizes a team of engineers with different specialties to participate in customers’ production launch and product development.

	Co-creation 

	Plas and Appl’s customers provide information on preferences and requirements by responding to market surveys. Elec obtains knowledge about market demands and new product ideas from customer feedback. For example, the idea of film scanner comes from a customer and new functions and new modules are added according to the feedback from other customers. Mach’s customers share opinions on new products and improvement suggestions. For example, many Chinese customers attend the exhibitions in Europe every year. They bring Mach information about new products and related mould introduced by foreign competitors. Chem’s customers provide suggestions on sourcing and supply chain management. Text learns new applications of raw materials from some customers and then offers them to others.

Customers help Mach to dismantle and reverse engineer the machines they purchased from foreign competitors. One customer also helps Mach to solve a critical problem in product design by applying its patent. In Plas, “first-class” customers, who have high technical capabilities, participate in its design processes by using their knowhow and skills related to the product application context. Plas also uses customers’ facilities to test products. Customers help Text to prepare the sample yarn, which will be used when Text promotes its products to the market. Elec defines “good customers” as the ones who can contribute to its innovation, enhance its technical capabilities and bring it into new markets. Elec collaborates with these customers closely and they participate in Elec’s platform designs for new product series.

	Integration 

	All six case companies hold regular cross-functional meetings and employees from different departments such as R&D, manufacturing, marketing and purchasing are required to discuss various issues at the meetings. At Appl, Chem and Text, the cross-functional teams are mainly led by marketing and technical employees. At Mach, Plas and Elec, engineers and purchasing and quality control staff also play significant roles in the cross-functional teams.

Elec, Chem, Mach and Plas work together with suppliers and view them as team members in developing products and serving customers. Mach, Elec and Plas also collaborate with co-suppliers to provide material sourcing and channel management designs for customers and to solve their problems together.  Appl and Text maintain transactional relationships with suppliers. Suppliers only provide technical support and general information about materials. 






