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Network Relations and Boundary Spanning: 

Understanding the Evolution of e-Ordering in the 

Chinese Drug Distribution Industry 

Abstract 

The application of e-ordering systems has brought significant changes to the drug 

distribution industry in China, but the effects of these changes have remained unclear. 

Adopting a practice perspective and based on longitudinal data collection using 

multiple methods, we reveal that the Chinese drug distribution practice has passed 

through the following three stages: the stage before e-ordering, the transitional stage 

in which the government attempted to impose a centralised platform, and the current 

fragmented systems stage. We draw upon the theoretical foundations of the network 

relations model and the boundary spanning theory developed by Schultze and 

Orlikowski (2004) and Levina and Vaast (2005), respectively, to formulate a 

taxonomic framework for understanding inter-firm network practices. Applying the 

framework to explain long-term changes in drug distribution in China, we discover 

that the practice in the field has evolved from traditional, socially embedded relations 

to information systems (IS)-based, socially embedded relations, while the centralised 

platform deployed by the government was unable to establish a practice with arm’s 

length relations. Our theoretical work contributes an integrated framework for 

studying inter-firm practices that explicitly incorporates the presence of 

inter-organisational information systems. Our empirical findings offer helpful 

practical insights for facilitating collective efforts toward the innovative use of novel 

IT in the drug distribution industry in China and in other contexts that are similar. 

Keywords: drug distribution, e-ordering, network relations, boundary spanning, 

practice perspective. 
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Introduction 

Providing safe and affordable medicine is a great challenge in all countries. 

Application of novel information technologies has long been expected to contribute to 

solving the most pressing problems in this field because of their power to link diverse 

stakeholders in integrated and open information infrastructures (Burns and DeGraaff, 

2002; Hillestad et al., 2005). However, efforts in this direction have resulted in only 

limited progress, particularly in developing countries in which influential forces are 

highly fragmented (Braa et al., 2007). 

Whereas the application of e-ordering platforms as a type of inter-organisational 

information systems (IOIS) in China’s drug distribution industry has meant 

significant changes in this field by linking organisations in the supply chain through 

electronic channels, the effects of these systems are unclear. The health care sector in 

China continues to suffer from high drug prices, low quality or even counterfeit drugs, 

and wide-spread corruption practices, such as kickbacks (Eggleston et al., 2008; 

Freeman and Boynton, 2011). It remains an open question whether and how 

information technologies can help break through these predicaments and shape a 

healthier industry. Moreover, previous studies on IOIS in pharmaceutical 

distribution have mostly focused on short-term projects (Robey et al., 2008) or the 

early stages of implementation, which leaves the long-term understanding of the 

practices under-explored (Reimers et al., 2009; Rodon et al., 2011). In this sense, it is 

academically and practically promising to explore the trajectories along which these 

systems have evolved in response to environmental changes. 

This paper aims to examine the evolution of e-ordering in the Chinese drug 

distribution practice. Specifically, it focuses on studying the inter-organisational 

practices in the industry before and after the emergence of e-ordering systems to 

describe and explain how the practice has evolved over time. We draw upon two 

theoretical bases, namely the network relations model developed by Schultze and 
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Orlikowski (2004) and the concept of boundary spanning as proposed by Levina and 

Vaast (2005), to derive a novel framework for understanding inter-firm network 

practices. Adopting a practice theory perspective (Bourdieu, 1990; Wenger, 2002), 

we use multiple data collection methods such as interviews, observations, joint 

meetings, and a novel method called “learning community (LC)” (Reimers et al., 

2013). Based on our longitudinal investigation from 2004 to 2013, we show that the 

Chinese drug distribution industry has experienced three stages, including the 

original stage that had no e-ordering systems, the short transitional stage during 

which a centralised platform was deployed by the government, and the current stage 

with a large number of fragmented systems built and run by various parties. Applying 

our taxonomic framework to explain the observations, we argue that the practice in 

the field has evolved from traditional socially embedded relations to IS-based socially 

embedded relations, whereas the centralised platform deployed by the government 

was unable to establish an intentional practice based on arm’s length relations. In 

light of this interpretation, we further argue that the practice is unlikely to evolve 

toward the arm’s length relations envisioned by the government. On the contrary, a 

prudent course for governmental action might be to increase the transparency of the 

practice based on IS-mediated, socially embedded relations. 

The contributions of this research are two-fold. On the one hand, our theoretical 

work proposes a novel taxonomic framework for studying inter-firm practices that 

highlights the role of IS as a material structure; on the other hand, our empirical 

findings offer helpful practical insights in facilitating collective efforts toward the 

innovative use of IS in the drug distribution industry in China and in other contexts 

that are similar. 
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Related Literature and Theories 

Inter-organisational Information Systems in China 

We focus on the e-ordering platforms for drug distribution, which may be regarded as 

typical inter-organisational information systems serving as electronic links between 

upstream and downstream organisations. It is widely believed that these types of 

systems — which are evolving from pure transaction systems to systems supporting 

and leveraging inter-organisational partnerships for information sharing and joint 

value creation (Malhotra et al., 2005) — have significant potential to create new 

efficiencies for industries and their supply chains because they provide common 

e-business interfaces between organisations (Gosain et al., 2003). Research over the 

last twenty years has substantially investigated topics related to the development of 

inter-organisational information systems in China (Tan et al., 2007), including a 

number of studies on the pharmaceutical distribution supply chain (Liang et al., 

2004). This previous literature has identified a variety of national, industrial, and 

organisational factors that potentially influence the adoption and use of 

inter-organisational IT infrastructures, such as stability of the regulatory 

environment (Chang et al., 2008; Martinsons, 2008), focus on intermediaries 

(Martinsons, 2002), and heavy governmental involvement (Sarkar and Sawy, 2003). 

It is recognised that the strategy for infrastructure construction in a transitory 

economy such as China should be based on a careful consideration of the 

technological options available, the social and political environment, and the 

situation in the market structure (Gao and Lyytinen, 2005). 

Moreover, it has also been repeatedly emphasised that the influence of national 

culture should not be ignored when considering the adoption and use of information 

systems (Leidner and Kayworth, 2006). Empirical studies have discussed extensively 

the effects of cultural factors at the individual, organisational, and supply chain levels 

(Guo and Zhang, 2010; Xue et al., 2005; Zhang et al., 2009). Furthermore, it has 
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been posited that the effect of national cultural characteristics is more important in 

developing countries (such as China) than in developed countries (Thatcher and 

Foster, 2003). In this regard, special attention has been paid to the role of specific 

social relations in China, which are called “Guanxi” (Martinsons, 2008; Westrup and 

Liu, 2008); it was found that western standard-based approaches may not be suitable 

for the Chinese context because they do not recognise the importance of Guanxi in 

business affairs (Braa et al., 2007; Martinsons, 2004) and that western systems must 

be embedded in a thick layer of social relationships to function in the Chinese context 

(Marble and Lu, 2007; Westrup and Liu, 2008). Generally, the important role of 

social relations is attributed to a lack of a stable institutional environment 

(Martinsons, 2008), apart from the impact of national culture (Marble and Lu, 2007). 

Based on these findings, we have determined that social relations should be treated 

as a key element in our research on the evolution of e-ordering in China’s drug 

distribution industry.  

The literature on inter-organisational information systems also calls for more 

attention to the long-term development and evolution of related practices (Hanseth 

and Lyytinen, 2010; Rodon et al., 2011) because the studies in this area so far have 

largely focused on the short-term moves of single organisations with trading partners 

mainly as environmental elements (Robey et al., 2008), whereas on-going 

adaptations at the industry level have not yet been subject to in-depth investigations. 

Therefore, we believe that it is promising to focus on the evolution of practice with 

regard to e-ordering systems in the Chinese drug distribution supply chain over a 

relatively long time period. 

Network Relations 

Considering the important role of social relations in the development of 

inter-organisational information systems in China, we draw upon the widely cited 

network relations model (Schultze and Orlikowski, 2004) to build our theoretical 
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framework. Conceptually, the network relations model is an extension of classical 

Structuration Theory (Giddens, 1986) that incorporates a practice perspective 

(Bourdieu, 1990). Through its notion of the duality of structure, Structuration Theory 

attempts to overcome the classical dichotomy between structure and action that is 

characteristic of broad swaths of the social science literature. The network relations 

model adapts Structuration Theory in analysing inter-firm practices. It further 

introduces the concept of “brokerage configurations” (Fernandez and Gould, 1994) as 

a specific structural arrangement into the model, which indicates that structures of 

inter-firm practices can be characterised as either “liaison brokerage arrangements” 

(with no allegiances among buyers, sellers, and the brokers between them) or 

“representative/gatekeeper brokerage arrangements” (brokers engaging in alliances 

or affiliations with buyers or sellers) (Schultze and Orlikowski, 2004). The notion of 

‘structure’ is not interpreted to mean an objective phenomenon that exists 

independent of agency and serves only to constrain, limit, or even determine human 

action. Instead, such network arrangements are interpreted structurally to 

simultaneously constrain/enable human action and to be reproduced by that very 

action, which is inherently consistent with the traditional social network analysis 

perspective (Wasserman and Faust, 1994). 

Furthermore, the network relations model differentiates two types of relations by 

incorporating the concept of social embeddedness (Granovetter, 1985). Generally 

speaking, social embeddedness refers to the extent to which all human action 

(including commercial exchange) occurs within a web of social attachments, such as 

friendship and kinship (Uzzi and Gillespie, 2002). Accordingly, one type of network 

relations are defined as “socially embedded,” which are understood to be more 

personal and collaborative and involve the sharing of private, situated information 

and tacit knowledge; they rely on informal social contracts between exchange 

partners. The other type of network relations are called “arm’s length” and are 

understood to be more impersonal and instrumental; these involve the transfer of 
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non-redundant, public information and codified knowledge and often rely on formal 

contracts between the parties to curb opportunism (Schultze and Orlikowski, 2004). 

In their case study of the health insurance market, Schultze and Orlikowski found 

that the use of Internet-based self-serve technologies shifted an inter-firm practice 

and instituted a liaison brokerage arrangement that was characterised by arm’s 

length network relations between the subject company and its customers (Schultze 

and Orlikowski, 2004). They further concluded that the use of network technology 

that was designed to deliver service through impersonal interactions led to arm’s 

length relations at the firm level because network relations are enacted through work 

practices, which raised serious challenges for a firm that relies on embedded 

relationships and social capital to generate revenue and keep its business model 

viable (Schultze and Orlikowski, 2004, p. 105). On the one hand, this finding appears 

to be consistent with the early prediction that network technologies would facilitate 

the move from biased to unbiased market arrangements (Malone et al., 1987). On the 

other hand, there is also evidence that network technologies reinforce cooperative 

relationships between sellers and buyers (Grover et al., 2002; Levina and Vaast, 

2006). Moreover, Schultze and Orlikowksi also noted that the introduction of new 

information technologies did not shift inter-firm practices in a pre-defined direction 

because the changes produced both intended and unintended shifts in the network 

relations enacted by the participating companies (Schultze and Orlikowski, 2004, pp. 

103–104). Consequently, the direction of evolution is context-dependent and calls for 

more empirical observations. 

Boundary Spanning-in-practice 

When considering the status and dynamics of inter-firm practices in the context of 

inter-organisational information systems, it is also important to focus on the agents 

who participate in the emergent joint fields between organisations and the objects of 

common identity that these agents produce and use. In this regard, boundary 
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spanning theory offers useful theoretical facilities. The concept of boundary spanning 

was adapted in research on organisations’ competencies in the field of knowledge 

management. It has been proposed that successful integration of knowledge in 

organisations largely depends on the organisations’ ability to effectively engage their 

members in practices that allow them to span the boundaries of diverse settings 

(Carlile, 2004). In order for boundary spanning to emerge, a new joint field of 

practice must be produced (Levina and Vaast, 2005). While negotiating the new joint 

field, certain agents transform their behaviour partially to accommodate the interests 

of their counterparts and become “boundary spanners-in-practice”. Spanners use 

objects that acquire a common identity in the joint field, i.e., “boundary spanning 

objects-in-use” (Levina and Vaast, 2005). Moreover, through their engagement in 

joint fields, boundary spanners may produce different types of capitals that they can 

accumulate and use as bases of power in any given field, such as social capital and 

intellectual capital. Theoretically, boundary spanners-in-practice and boundary 

spanning objects-in-use are defined from a practice perspective, as opposed to the 

boundary spanners and spanning objects that are nominated or designated in the 

formal organisational structure (Levina and Vaast, 2005). 

Although the concepts of boundary spanning-in-practice and boundary spanning 

objects-in-use were originally proposed for intra-organisational cross-boundary 

practices, it is reasonable to introduce them into the context of inter-organisational 

practices in which a joint field would emerge as organisations attempt to cooperate. 

In such practices, inter-organisational information systems may serve as boundary 

spanning objects, whereas agents from buyers, sellers, and brokers are boundary 

spanners. Therefore, there is the possibility that the concepts of boundary 

spanning-in-practice and spanning objects-in-use can be integrated into the network 

relations model as conceptual elements that essentially reflect the role of information 

systems in inter-firm practices. 
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Theoretical Framework 

As shown in Figure 1, drawing on a structurational view of social phenomena and 

arguing that social structures are enacted through recurrent human action and 

interaction and that the enactment is mediated through a number of elements 

(facilities, norms, and interpretive schemes) that guide human action (Giddens, 

1986), the network relations model treats the relations among firms as structural 

aspects of practices that are recursively produced and reproduced by the interactions 

between members of participating organisations and facilitated by the use of 

mediating elements (Schultze and Orlikowski, 2004). 

<< Insert Figure 1 Here >> 

Aiming to develop a theoretical tool for describing and interpreting the status and 

dynamics of inter-firm practices in the context of inter-organisational information 

systems, we introduce the concepts of boundary spanning-in-practice and boundary 

spanning objects-in-use into the network relations model. Specifically, we use 

boundary spanning as a dimension for classifying practices with regard to 

configurations of network relations to focus on the interactions between boundary 

spanners-in-practice and boundary spanning objects-in-use. Along this dimension, 

the criterion used to differentiate IS-based and traditional practices is whether 

inter-organisational information systems exist as boundary spanning objects-in-use. 

In our specific case, the inter-organisational information system is e-ordering. If the 

framework is adapted to other scenarios, the e-ordering system can be replaced with 

other types of inter-organisational information systems. 

Furthermore, we also adopt Schultz and Orlikowski’s differentiation between socially 

embedded and arm’s length network relations as a second dimension for classifying 

inter-organisational practices. Consequently, we derive a two-dimensional taxonomic 

framework that identifies four types of inter-firm network practices. As shown in 

Figure 2, socially embedded relations practices without e-ordering systems are 
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labelled as “traditional embedded relations”, arm’s length relations practices without 

e-ordering systems are “traditional arm’s length relations”, socially embedded 

relations practices with e-ordering systems are “IS-based embedded relations”, and 

arm’s length relations practices with e-ordering systems are “IS-based arm’s length 

relations”. 

<< Insert Figure 2 Here >> 

The bottom-left quadrant of the framework represents the practices with traditional 

socially embedded network relations. Based on the related literature (Fernandez and 

Gould, 1994; Levina and Vaast, 2005, 2006; Schultze and Orlikowski, 2004; Uzzi and 

Gillespie, 2002), we further specify the structural characteristics of such practices, as 

shown in Figure 3. In practice, human agents from involved organisations act as 

boundary spanners-in-practice, as suggested by boundary spanning theory (Levina 

and Vaast, 2005). These include the nominated boundary spanners, such as 

procurement managers and sales representatives, and other members of 

participating organisations who are not formally nominated as boundary spanners 

but who have emerged as boundary spanners-in-practice. Moreover, traditional 

communications tools such as telephone and fax are used as boundary spanning 

objects-in-use. Boundary spanners-in-practice and boundary spanning objects-in-use 

are characterised by a gatekeeper/representative brokerage arrangement (Uzzi and 

Gillespie, 2002), in line with the conceptualisation of the network relations model 

(Schultze and Orlikowski, 2004). 

<< Insert Figure 3 Here >> 

Actions in such practices are mediated by the assumption of recurring interactions 

with a specific customer or service provider, which reflects the idea of 

relationship-oriented services (Schultze and Orlikowski, 2004). Based on such an 

assumption, there are expectations of inter-dependence and reciprocity and norms of 

trust, goodwill, and obligation. Unique, privileged, and situated information is 
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exchanged between participating organisations through boundary spanners, while 

informal social contracts are enforced. The corresponding action patterns are 

illustrated by spontaneous communications, mutually dependent collaborations, and 

flexible transactions with respect to goods volume, delivery time, and payment, in 

addition to frequent friendship-building activities, such as visiting each other, 

exchanging greetings, and sharing information. 

The bottom-right quadrant of our framework represents the practices with traditional 

arm’s length network relations. As shown in Figure 4, in such practices, independent 

brokers are nominated and play the role of boundary spanners in a liaison brokerage 

arrangement. Moreover, formal business documents — typically standardised orders 

transferred through strictly specified channels (such as facsimile transmission) — are 

designated and used as boundary spanning objects in the form of a liaison brokerage 

arrangement. 

<< Insert Figure 4 Here >> 

Actions in such practices are mediated by the assumption of non-recurring 

interactions with regard to a specific customer or service provider, which reflects the 

idea of encounter-oriented services (Schultze and Orlikowski, 2004). Based on such 

an assumption, there are expectations of independence and nonalignment, in 

addition to norms of self-interest and opportunism. It is typically believed that only 

public, widely available, explicit information should be exchanged and only formal 

written contracts should be enforced. The corresponding action patterns are 

characterized by routinised communication for daily transactions, independent 

decision making, rejections of non-standard transaction requests, and searching for 

alternative partners when possible. 

The top-left quadrant of our framework represents the practices with IS-based 

socially embedded network relations. As shown in Figure 5, such practices are also 

characterised by human agents from involved organisations as gatekeepers or 
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representative boundary spanners-in-practice. Unlike the traditional form, in these 

types of practices, e-ordering systems are used as boundary spanning objects-in-use, 

possibly with traditional communication tools as complements. The e-ordering 

systems here can be provided either as a gatekeeper/representative brokerage 

arrangement, which means that the system belongs to one of the participating buyers 

or sellers, or as a liaison brokerage arrangement, which means that the system is 

owned and run by a third party independent of any of the participating buyers or 

sellers. This characterisation is based on the findings of certain previous studies 

(Grover et al., 2002; Levina and Vaast, 2006) that state that information systems 

may not always deteriorate social relationships between organisations, even if the 

system is provided as a liaison brokerage arrangement. 

<< Insert Figure 5 Here >> 

Actions in IS-based socially embedded relations practices are mediated by 

assumptions, expectations, and norms that are similar to those of traditional 

embedded relations. One difference is that there is a commonly accepted belief that 

e-ordering systems help build closer relationships between participating 

organisations. The corresponding action patterns are also similar to those in 

traditional practices, with the addition of routinised and spontaneous 

communications through e-ordering systems, data translation (such as mapping of 

product codes between companies) activities through e-ordering system interfaces, 

and joint activities for the customisation of the functions of e-ordering systems. 

The top-right quadrant of our framework stands for practices with IS-based arm’s 

length network relations. As shown in Figure 6, practices of this type are 

characterised by liaison boundary spanners that are similar to traditional arm’s 

length practices. In addition, e-ordering systems in the form of liaison brokerage 

arrangements are designated as boundary spanning objects. 

<< Insert Figure 6 Here >> 
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Mediating elements and action patterns in IS-based arm’s length relations are similar 

to those in traditional arm’s length practices. The differences are in the additional 

belief that e-ordering systems can help improve transaction efficiency, in addition to 

the activities of exchanging standardised data through e-ordering systems and 

eliminating non-standard data. 

By specifying the structural characteristics of each type of practice, we shape our 

taxonomic framework into a theoretical tool for interpreting inter-firm practices with 

the role of information systems substantially integrated. In the following, we will 

apply this framework to our empirical data about the Chinese drug distribution 

industry to interpret the evolution of the practice. 

Research Methods 

Data Collection 

The data collection process for our current research extended over nine years from 

2004 to 2013. During the first four years, we relied solely on interviews with industry 

participants. Interviewees covered all relevant actors in the industry. Beginning in 

2009 we organised regular, bi-annual industry workshops that brought together 

many of the interviewees that were our main information sources in the earlier years 

as well as additional industry practitioners. These efforts were gradually shaped into 

a novel data collection method, which we call a “learning community (LC)” (Reimers 

et al., 2013). From the practice perspective, learning is a process of participation in 

communities of practice in which participation is at first legitimately peripheral but 

increases gradually in engagement and complexity (Lave and Wenger, 1991). To 

facilitate a process of such “situated learning”, the LC method requires that a group is 

established that consists of representatives of prospective participants in an 

inter-organisational information system, in addition to researchers, to provide a 
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forum for exchange and mutual learning among all involved parties (all stakeholders 

and researchers) and to capture the phenomena related to the mutual alignment 

between participating organisations as they adapt previous internal processes and 

structures to the inter-organisational information systems. This may be 

complemented with traditional data collection methods such as interviews, field 

studies, questionnaire surveys, and Delphi studies. 

For studying the drug distribution practice in China, we established such a learning 

community in Beijing, China, in 2009. Aiming to represent an entire supply chain, 

the LC is composed of 16 representatives from various types of drug manufacturers, 

distributors, pharmacy chains, and hospitals, in addition to 6 academic researchers 

(see Figure 7 for the members of the LC), most of whom are based in Beijing. We 

chose to focus on Beijing because it is the capital and can be considered as a critical 

case for China. The practice in Beijing will often be extended to other cities in 2-5 

years. Specifically, in the context of our research, the e-ordering platform project can 

be interpreted as a power struggle in which government wanted to impose its will on 

industry. If government fails to impose its will in Beijing, it is unlikely that it will 

succeed elsewhere. Moreover, drawing mostly on local membership facilitated 

interactions among members in between regular meetings, which are an essential 

element of the LC method, as described below. Because some of our LC participants 

and interviewees also operate in other cities, they provide complementary 

information to ensure the external validity of our findings. 

<< Insert Figure 7 Here >> 

This LC has continued to meet regularly to discuss matters of common concern and 

possible joint activities, including five plenary workshops held in November 2010, 

May 2011, November 2011, May 2012, and November 2012. Some LC members 

visited other members’ organisations to obtain a better understanding of one another. 

Members also engaged in small projects, the results of which later became topics in 
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subsequent LC meetings. In this process, the researchers were responsible for 

coordinating activities, initialising small projects, participating in meetings and visits, 

and ensuring detailed documentation. 

All activities were documented and all discussions were recorded as the main data 

source for our research. As a complement to this LC, one research assistant was sent 

to work as an intern in the pharmacy in a hospital, which was one of the LC members’ 

organisations. The research assistant worked full time on-site for one month, 

learning to become a competent member in the practice and documenting all her 

work and progression in a diary.  

In total, 50 data collection events occurred that comprised 37 interviews, 4 company 

visits, 3 joint meetings, 5 workshops, and the internship. Initially, interviews were 

not tape recorded because of the concerns of interviewees regarding the sensitive 

nature of many of the matters that we covered in our interviews, such as paying 

bribes and kick-backs, wide-spread practices in the industry. Later, as we became 

more familiar with the industry and as our interviewees gained some trust in us, 

interviewees usually agreed to the interviews being tape recorded. The tape 

recordings of all the workshops were transcribed; tape recordings of interviews, 

company visits, and meetings were selectively transcribed after discussions among 

the research team. Workshop transcriptions were translated into English; English 

memos were prepared for all other transcripts and for the notes of interviews that 

were not tape-recorded. The intern has kept a diary in English to document her 

learning. Our data collection activities are summarised in Table 1. 

<< Insert Table 1 Here >> 

Data Coding 

Our data analysis proceeded in several steps. One researcher first carefully read all 

transcripts and memos to extract statements that potentially pertained to the 
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components in our theoretical framework and documented these in a spread sheet 

file. All these statements were then reviewed by the other researchers on the team to 

ensure that they had correctly captured the meaning of the original utterance that 

was recorded or otherwise documented. In many cases, statements were changed as a 

result. In all cases in which the meaning was disagreed between the researchers, we 

referred back to the original recording or the field notes to clarify statements. 

During the long-term process of our data collection work, we gradually came to 

recognise that the Chinese drug distribution practice has experienced three stages: (1) 

the original stage without any e-ordering systems (from the 1980s to approximately 

2004), (2) the short integration stage during which a centralised platform was 

deployed by the government (from 2004 to 2007), and (3) the current stage with a 

large number of fragmented systems built and run by various parties (since 2007). 

We formulated such an understanding about the evolution stages in 2009 based on 

the data we had collected during the previous years discussed above. In subsequent 

data collections, characterisation of the stages was validated by industry participants. 

Consequently, we adopted this definition of stages for coding our data. 

Based on the theoretical framework developed above, we designed a specific form for 

coding. Table 2 shows part of our coding sheets. For each row in the table, the 

“source” field indicates the source from which this particular data item is extracted. 

The “memo/quotation” field contains a segment of original texts from the memos or 

transcripts. The next cell contains the statements extracted as described above. Next, 

we map each statement to one of the three time stages in the evolution, as described 

above. Thereafter, we categorise each statement into one of the constructs in our 

network relations model with boundary spanning (Figure 7), namely structure, 

mediating element, or pattern. Finally, in light of information conveyed in each 

statement, we determine whether the statement reflects an “embedded” or “arm’s 

length” network relation, and whether it reflects boundary spanning of “e-ordering” 
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or “no e-ordering.” In cases when the statement cannot be related to any type of 

network relations or boundary spanning-in-practice, we put “N/A” (not applicable) in 

the corresponding cell. 

<< Insert Table 2 Here >> 

Next, we assembled all statements for every stage and constructed and compared 

them with the characteristics of the four types of practices that we discussed in the 

previous section to identify whether the stages may be consistently described as a 

particular type of practice in the taxonomic framework. The results, indeed, reveal 

that the three stages may be effectively explained as three conceptual types of 

inter-firm practices. 

Altogether, 479 data items were coded. The distribution of data items among time 

stages and model constructs is shown in Table 3. Because we rely on multiple data 

sources including interviews with a large variety of participants in practice, company 

visits, joint meetings, internship, and the learning community, construct validity of 

our research is secured because using multiple sources of evidence is regarded as one 

of the most effective means to ensure construct validity (Yin, 2003). In the 

workshops of our learning community, the interim results of our research were 

communicated to the participants and their feedback was incorporated to further 

develop our findings. Such interactions between theory and evidence provide solid 

support for the internal validity of our research. With regard to external validity, as 

discussed above, Beijing is a critical case that is suitable to focus upon, although there 

are certain differences between Beijing and other parts of China. Moreover, those LC 

participants and interviewees who also operate in other cities provide complementary 

information that greatly increases the external validity of our findings. The reliability 

of our research is ensured through our repeated data collection activities over the 

past nine years, which were all carefully planned, conducted professionally, and 

documented in great detail. 
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<< Insert Table 3 Here >> 

Evolution of e-Ordering Practice in the Chinese 
Drug Distribution Industry 

We derived our research findings based on the data collection and coding process 

described above. In this section, we will first recount the evolution of e-ordering 

practice in the Chinese drug distribution industry before interpreting the results 

based on our theoretical framework. 

Since the reform of China’s economy began in the early 1980s, the drug distribution 

practice in China has experienced three stages with regard to the application of 

e-ordering systems. The first stage lasted until the early 2000s. During that stage, 

e-ordering systems had not yet emerged as an integral element of the drug supply 

chain. The second stage marked a short period between 2004 and 2007 during which 

the government attempted to deploy a centralised e-commerce platform for the entire 

industry. Currently (as of 2012), we are in the third stage, in which a large number of 

fragmented systems are built and run by various parties. 

Prior to the 1980s, China was dominated by a planned economy and all financial 

affairs of hospitals were the responsibilities of the government. By the 2000s, after 

twenty years of reform, participants in the drug distribution industry (including 

manufacturers, distributors, hospitals and pharmacies) had become profit-driven and 

focused on income generation, profit sharing and self-development, although 

frequent disputes continue about the values, policies, and principles governing the 

industry. Along with the rapid development of the economy, a very large and 

complicated pharmaceutical supply chain was taking shape. The market became 

highly fragmented, with more than 17,000 (this number was provided to us and 

confirmed by our learning community) drug distributors across the country in the 

1990s; most of these were small companies with fewer than 200 employees. All the 

distributors were attempting to set up business connections with as many hospitals 
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as possible, which resulted in a vast, complex relational network that was opaque and 

resistant to supervision. 

During this first period, there were no electronic connections between distributors 

and hospitals. All orders and transactions were processed between human agents of 

the buyer and seller, using traditional methods such as phone calls, facsimiles, or 

written orders. Consequently, the business relationship between a distributor and a 

hospital depended, to a large extent, on personal relationships between human 

agents. Moreover, agents from distributors and manufacturers were actively seeking 

opportunities to establish and maintain contact with various employees in hospitals 

(particularly doctors and pharmacists) to increase their sales volume. Such actions 

brought more complexity to the field and created more and more “grey areas” that 

were not properly regulated. Under these circumstances, the performance of the 

supply chain was deemed unacceptable because of the high distribution costs, high 

drug prices, and low assurances of safety. Pundits even said that the healthcare 

system was one of the most significant failures by contrast to the successful economic 

reforms in the country at that time (Li, 2005). 

In Beijing, the capital of China, the second stage started in approximately 2004, when 

a centralised e-commerce platform for drugs went online. To a certain extent, the 

attempt represented the government’s call for “market-oriented” rather than 

“medical-oriented” reforms. The e-commerce platform was developed by company H 

and managed by the “Beijing Bidding Centre,” which was set up as a joint effort by 

nine governmental agencies involved in the regulation of drug distribution. 

Based on the platform, a new process for drug procurement was established. 

According to that process, the bidding centre would initiate one bidding process 

annually. The core step consisted of evaluating competing bids by manufacturers on 

individual pharmaceutical agents (chemical substances) according to multiple criteria, 

including price and service quality of distributors. Manufacturers could bid on a list 
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of approximately 15,000 items. A group of experts evaluated bids for hospitals. Once 

bids were selected, hospitals were required to place purchase orders for drugs from 

only among the winning bids. The main purpose of this process was to control prices 

and to ensure that hospitals were using high quality drugs. 

Apart from bidding, the platform also supported order processing. Hospitals were 

required (according to stipulations by the Beijing Health Bureau) to submit orders 

through the platform. For that purpose, they logged onto the system over a web 

interface and entered their orders directly into the system. Distributors then 

downloaded order data from the systems and hospitals were automatically informed 

that distributors had downloaded order data. However, distributors could not 

confirm or change purchase orders. 

Although the platform was deployed and enforced by the government, it did not work 

as expected. Both the bidding process and the order processing function were used in 

a limited way. The platform was aimed at managing the entire drug supply chain 

from manufacturers to hospitals. Its functionality, however, remained limited, which 

was evidenced by the lack of an order confirmation or change function. Despite 

complaints from hospitals and distributors, the platform was not modified to allow 

distributors to confirm orders because the government's sole aim was to impose 

stricter supervision through the platform. It was believed that once orders were 

placed online, the objective of stricter supervision would be achieved. Thus, the main 

purpose of the platform was not to support transactions. Functions that are not 

directly related to supervision (such as handling back-orders) were not actively 

developed. 

Moreover, distributors were vocally concerned that H, the company that developed 

the e-commerce platform, was a drug distributor in the industry and might take 

advantage of the platform for its own favour. Although H later transferred complete 

ownership of the platform to the bidding centre, certain distributors remained 
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unwilling to use the system. Distributors also complained that the transaction 

charges on the platform were too high. Although the charges were lowered after the 

bidding centre took over the platform, distributors continued to maintain the same 

opinion. Hospitals did not like the platform either. Most hospitals continued to place 

orders by phone. Although all hospitals were required to submit orders through the 

platform, almost none used it as an ordering channel. Certain hospitals logged on to 

the platform and reported their procurement information after they had placed the 

orders by other means. Other hospitals simply neglected the requirement and did not 

touch the platform. 

While the centralised e-commerce platform was unable to become the infrastructure 

for e-ordering in drug distribution, other forms of inter-firm e-ordering systems 

began to emerge in approximately 2007; specifically, a large number of independent, 

privately owned, and proprietary e-ordering systems were developed and 

implemented. As of November 2011, it is estimated that there were at least 50 such 

systems in Beijing. In general, these e-ordering systems may be categorised into two 

types, according to their development and governance structure. 

The first type of e-ordering systems are built by distributors but owned and run by 

hospitals (in rare cases, the systems were built by third-party IT companies instead of 

distributors and were commissioned by hospitals). In Beijing, each of the several 

large drug distributors also has a strong IT department that is capable of developing 

internal information systems for the distributors themselves and of developing 

inter-firm systems. Because hospitals occupy the most powerful position in the 

supply chain, a hospital typically asks a distributor to build an e-ordering system for 

it and the distributor is usually willing to do so regardless of the costs involved. In 

this situation, the hospital would expect to use the system to improve the efficiency of 

its ordering process and to lower related costs, whereas the distributor would try to 

retain and consolidate their relationship with the hospital by building the system. A 
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typical example of this type of system is that owned by distributor D2, one of the 

three top distributors in Beijing, which was built for hospital H1, one of the best 

known hospitals in the city. After the system was implemented in 2010, all related 

software and hardware was transferred to the hospital while D2 continues to provide 

technical support. The e-ordering system is integrated with hospital H1’s Oracle ERP 

system and provides an API (Application Programming Interface) for all drug 

suppliers to connect their own internal systems (such as ERP) to it. Over 500 

distributors are presently connected to hospital H1 through the e-ordering system 

and almost all orders are processed through it. Because there are multiple 

distributors interacting with one hospital through such a system, it is also called the 

“1+y” form. 

The second type of e-ordering systems are built, owned, and run by the distributors. 

In such cases, the owner of the system provides web interfaces and APIs for other 

distributors and hospitals to connect to it. Compared to the “1+y” form, there are 

multiple hospitals and multiple distributors using these types of systems; therefore, it 

is also called the “x+y” form. For example, distributor D2 also runs such an “x+y” 

e-ordering system, which connects more than 10 hospitals and hundreds of suppliers. 

Typically, smaller hospitals tend to choose this solution because they are not large 

enough to maintain their own “1+y” systems. 

Both the “1+y” and “x+y” systems can effectively support the entire transaction 

process, including order placement, back-order handling, order changes, and returns. 

The systems improve the efficiency of the supply chain to some extent. However, they 

remain highly fragmented. The situation causes trouble for distributors because they 

must use different systems to fulfil orders from different hospitals. It also causes 

difficulties for drug codes. Because the systems are built separately, it is impossible to 

implement standardised codes. Lacking a common code-translation service, 

distributors must maintain code-mapping databases on each of the tens of e-ordering 
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systems that they use. 

Explaining the Evolution 

Based on the theoretical framework that we used to code our data, we are able to 

show that the three stages in the evolution of pharmaceutical e-ordering systems can 

be characterised by three types of inter-firm practices, and the characteristics of the 

three types of practices effectively help explain how they have evolved. Based on this 

augmented understanding, some predictions may be made and some practical 

insights may be provided. 

Table 4 shows the frequencies of coded data items across the types of network 

relations and boundary objects. The table shows that 9 items reflect embedded 

network relations in the first stages, whereas only 1 reflects an arm’s length relation. 

Moreover, 6 items show that no e-ordering was used for boundary spanning. 

Therefore, stage 1 can be understood as a practice of traditional embedded relations, 

as defined in our theoretical framework. In the third stage, the majority of data items 

support embedded network relations and e-ordering as boundary spanning. 

Therefore, stage 3 can be interpreted as a practice of IS-based embedded relations. 

<< Insert Table 4 Here >> 

The results about the second stage are mixed. While most data items reflect that 

e-ordering is used for boundary spanning, evidence for both embedded and arm’s 

length network relations is found. We argue that these results show that stage 2 is a 

transition stage in which e-ordering was introduced and where attempts were made 

to build arm’s length network relations, which was unsuccessful. 

Consequently, an overall picture about the evolutionary path of e-ordering in the 

Chinese drug distribution practice appears. As shown in Figure 8, the practice began 

in the first stage as traditional socially embedded relations. In the second stage, the 

government attempted to shape an IS-based arm’s length relations practice with the 
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implementation of a centralised bidding and order processing platform. However, the 

practice did not evolve in the direction that the government had expected and the 

envisioned arm’s length relations were not established. On the contrary, the practice 

evolved to retain the socially embedded relations. The emergence of fragmented 

e-ordering systems reinforced these relations. The third stage was shaped as an 

IS-based embedded relations practice. 

<< Insert Figure 8 Here >> 

As discussed above, China has a huge, fragmented, and complicated pharmaceutical 

supply chain that came into being during the first stage, which extended from the 

1980s to the early 2000s. It is estimated that there are 17 thousand drug distributors 

across the country, most of which are small. All the distributors continue to try to set 

up and maintain business connections with as many hospitals as possible. In the 

original no-e-ordering stage, such connections relied heavily on personal 

relationships. Sales representatives from distributors and procurement managers 

from hospitals acted as boundary spanners-in-practice. Apart from these explicitly 

nominated spanners, certain other people such as operations managers from 

distributors and doctors from hospitals also acted as spanners-in-practice because 

they set up close personal relationships with one another and frequently intervened 

in drug purchasing. These boundary spanners accumulated their social capital 

through their interactions with other spanners from associated organisations. The 

connections between distributors and hospitals were relatively stable and the parties 

implicitly accepted that business interactions would recur in the future. Based on 

such common assumptions and expectations, agents from distributors and hospitals 

would frequently conduct joint activities and engage in mutually dependent 

collaborations. Such a practice reflects the characteristics of traditional socially 

embedded relations. 

Because this vast, complex relational network was opaque and resistant to 
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supervision, more and more “grey areas” formed that the government could not 

regulate. It was believed that this was the root cause for most of the corruption that 

appeared in the domain. In the second stage, the government initiated its efforts to 

shape the envisioned IS-based arm’s length relations practice. According to this 

design and plan, if the centralised e-commerce platform had been successful as the 

sole boundary object, all transactions would have migrated to it. Because the 

platform was run by the government and it was independent of all distributors and 

hospitals, it would have taken the form of a liaison brokerage arrangement. Ideally, 

close personal relationships between distributors and hospitals would no longer be 

necessary. Furthermore, the embedded relations would then be removed along with 

the “grey areas”. 

However, the practice did not evolve in the direction the government intended. 

Instead, although the importance of e-ordering systems continued to grow, the 

practice demonstrated its resilience and retained its socially embedded relations. It 

appears that there might be two major forces that drove the evolution away from the 

path toward arm’s length relations. 

The first force is that boundary spanners would try to preserve the social capital that 

they had accumulated in the practice. As noted in previous research, when an 

inter-organisational information system is implemented, it often requires boundary 

spanners to spend their social capital to promote the use of the system (Schultze and 

Orlikowski, 2004). Conversely, if the system had been successfully used and the 

practice became arm’s length, the original boundary spanners would have lost their 

position in the relationship and their social capital would have been exhausted. 

Consequently, the boundary spanners-in-practice continued to resist the evolution 

toward arm’s length relations; such resistance could be strong because of the 

spanners’ power in the practice (Doolin, 2004). 

The second force that drove the evolution away from arm’s length relations was the 
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need for customised services. As some early research has suggested, in the long term, 

network technologies facilitate a move towards personalised market arrangements 

(Malone et al., 1987). In the case of China, the centralised e-commerce platform 

deployed by the government was not able to support such customised service 

requirements. Instead, because the first design goals were monitoring and 

supervision, the functional scope of the platform was limited. 

Largely because of these two forces, the evolution of the e-ordering systems practice 

departed from the expected arm’s length relations and moved into the third stage as 

an IS-based socially embedded relations practice. In this stage, e-ordering systems 

are used as boundary spanning objects-in-use, which can be either the 

gatekeeper/representative arrangement (the “1+y” form described above) or the 

liaison arrangement (the “x+y” form also described above). Boundary spanners 

continue to play important roles. Moreover, e-ordering systems further facilitate 

mutual collaborations through the customisation of system functions. The multiple 

systems built by hospitals and distributors maintained and reinforced the embedded 

relations that helped improve efficiency, provide customized service, and support 

cooperation. 

The analysis above demonstrates the conceptual soundness of our proposed 

theoretical framework and illustrates its potential for studying inter-firm practices 

through a lens that integrally incorporates the role of technology. It also shows that 

the introduction of the inter-organisational information system did not shift the 

practice towards arm’s length network relations and that the direction of evolution 

was contingent. In the context of China, where the institutional environment is 

relatively unstable, socially embedded relations were resilient and consequently 

maintained when e-ordering systems were deployed. 

Simultaneously, our study offers certain practical insights for the Chinese drug 

distribution industry. According to the analysis above, it is unlikely that the practice 
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will evolve towards arm’s length relations, even with further government effort. 

Fundamentally, the difficulty for supervision and regulation is caused by the large 

number of distributors and the vast scale of the distribution network instead of the 

socially embedded relations between participating organisations. The “grey areas” 

problem such as giving bribes and kick-backs is not unique to socially embedded 

practices. For example, in an arm’s length practice, when a buyer searches and finds a 

new supplier, it is also likely that representatives from the suppliers give bribes or 

kick-backs to agents from the buyer. In this sense, the illegal actions of giving bribes 

and kick-backs are not a necessary part of socially embedded practices. Instead, this 

occurs when the practice is opaque to supervision. In other words, shaping an arm’s 

length relations practice may not be the best way, or even a feasible way, to achieve 

transparency in the drug distribution industry because this may constrain customised 

services or harm the efficiency of the supply chain, and it is likely to be resisted by the 

existing practice. 

A more important reason for the fact that the introduction of the centralised platform 

did not shift the practice to arm’s length relations is that embedded relations are 

deeply entrenched in China. As discussed earlier in the literature review, specific 

social relations, or “Guanxi,” are critical in inter-organisational practices in China 

(Martinsons, 2008), which may significantly diminish the effects of standard-based 

approaches. Information systems should be embedded in social relationships in the 

Chinese context (Marble and Lu, 2007; Westrup and Liu, 2008). From the 

perspective of the network relations theory, the enactment of arm’s length network 

relations is particularly challenging to firms relying on embedded relationships and 

social capital to generate revenue (Schultze and Orlikowski, 2004). In this sense, the 

shift toward arm’s length network relations was resisted by the participating Chinese 

firms because it threatens the viability of their business models. Therefore, it most 

likely was not a wise choice to impose direct supervision through a mandatory, 

centralised platform. The most feasible way for better supervision is to increase 
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transparency in the “IS-based embedded” practice by reducing the number of 

distributors and facilitating the integration of separated systems based on common 

and open information infrastructures. 

Conclusion 

In this paper, we combined the concepts of boundary spanning-in-practice (Levina 

and Vaast, 2005) and network relations (Schultze and Orlikowski, 2004) into a novel 

framework that better captures the role of information systems in the evolution of 

inter-organisational relations. We demonstrated the explanatory power of this 

framework by applying it to the evolution of e-ordering practice in the Chinese drug 

distribution industry. In the latest two workshops of our Learning Community, held 

in May and November 2012, respectively, we presented our findings to industry 

participants, and these were discussed intensively. The feedback from industry 

participants strongly validated our findings as they provided additional information 

that further supports our major conclusions. In this regard, our theoretical work in 

this paper contributes to the related literature by providing an integrated 

understanding of inter-firm practices involving inter-organisational information 

systems. 

For practitioners, we interpret the evolutionary path of e-ordering systems in the 

Chinese drug distribution industry and offer insights and suggestions for future 

directions. We disclose that the practice in the field has evolved from traditional, 

socially embedded relations to IS-based socially embedded relations; moreover a 

centralised platform deployed by the government was unable to establish a practice 

with arm’s length relations, largely because of the deeply rooted relationship-based 

business environment in China. We propose that instead of imposing direct 

supervision through a mandatory, centralised platform, a more feasible way is to 

increase transparency in the “IS-based embedded” practice. These contributions will 

help the efforts of the policy makers in industry and government to better leverage 



 

30 

the power of IT for drug distribution in China and perhaps for other countries and 

contexts. Moreover, decision makers in hospitals and distributors should be advised 

that the introduction of e-ordering systems will shift the practice and that challenges 

to the viability of their business models may emerge. 

In terms of research, our findings suggest that practices are much more resilient than 

is usually assumed. The Chinese context is particularly intriguing in this regard 

because it is generally accepted that government action in China not only reaches 

deep into the economy but is also rather effective. Our case study has demonstrated 

that even in a context characterised by heavy-handed government intervention, 

industry practices may resist government intentions. Moreover, such resistance did 

not result from coordinated collective action but emerged unexpectedly and possibly 

unintentionally from on-going mutual adaptations of routines, strategies, and 

technologies. We thus propose that the subject of practice persistence deserves 

academic scrutiny. This is particularly important in the IS context because the 

phenomenon is typically treated as an instance of organisational inertia. Our case 

study, however, shows that the phenomenon of practice persistence cannot be 

explained as resulting from organisational inertia because the practices were also 

fundamentally transformed over the period of observation; specifically, the ordering 

practice moved from an entirely manual procedure to a highly automated process. 

Because traditional notions of habitualisation and inertia cannot account for the 

simultaneous occurrence of persistence and transformation, novel theoretical 

approaches are called for. 

The major limitation of our current research lies in the fact that it is based on a single 

case study. Our on-going research will extend the work to investigate other cities in 

China, as well as to conduct cross-country comparisons. 
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Figure 1 Network Relations View of Inter-organisational Practices. (Adapted from Schultze and 

Orlikowski, 2004) 
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Figure 2 Taxonomic Framework for Inter-Firm Network Practices. 

 

 

Figure 3 Practices with Traditional Socially Embedded Network Relations. 
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Figure 4 Practices with Traditional Arm's-length Network Relations. 

 

 

Figure 5 Practices with IS-based Socially Embedded Network Relations. 
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Figure 6 Practices with IS-based Arm's Length Network Relations. 

 

 

 

Figure 7 Learning Community for the Drug Distribution Practice. 
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Figure 8 Evolution of the Chinese Drug Distribution Practice. 

 

Table 1 Summary of data collection activities. 

Role Date Duration Type Recorded? 

Ministry of Health Sept. 12, 2004 1 h Interview No 

Gov. consultant, initiator of first 
EC project 

Sept. 14 2004 1 h Interview No 

Distributor A, Trade association Sept. 16, 2004 1 h Interview No 

Gov. consultant, initiator of first 
EC project 

Sept. 20, 2005 1 h Interview No 

Distributor C Sept. 21, 2005 1.5 h Interview No 

Gov. consultant, initiator of first 
EC project 

March 13, 
2006 

1.25 h Interview No 

Manufacturer A, sales 
organisation 

March 16, 
2006 

1 h Interview No 

Industry magazine March 17, 
2006 

45 min. Interview No 

Manufacturer B March 26, 
2006 

2 h Interview No 

Manufacturer B Oct. 7, 2006 2 h Interview No 

Bidding Centre, Beijing March 27, 
2007 

1.25 h Interview No 

Gov. consultant, initiator of first 
EC project 

March 30, 
2007 

1.75 h Interview No 

E-commerce intermediary May 24, 2007 2 h Interview No 

3PL A April 16, 2008 1 h Interview Yes 

3PL B April 16, 2008 1 h Interview Yes 

3PL C April 21, 2008 1 h Interview Yes 

3PL C, IT dept. April 21, 2008 0.5 h Interview No 

Manufacturer C April 23, 2008 45 min. Interview Yes 
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SFDA April 28, 2008 1 h Interview No 

Manufacturer D March 10, 
2009 

1.5 h Interview Yes 

Distributor A (logistics unit) March 10, 
2009 

1.5 h Interview Yes 

Distributor F (also retailer) March 11, 
2009 

2.5 h Interview Yes 

Manufacturer E March 11, 
2009 

50 min Interview Yes 

1st Workshop Nov. 25, 2010 3 h Workshop Yes 

Hospital X March 9, 2011 1.5 h Interview Yes 

Distributor D March 11, 2011 1.25 h Interview Yes 

Distributor A March 11, 2011 1.5 h Interview Yes 

1st Joint Meeting March 31, 2011 1.75 h Meeting Yes 

Distributor C May 5, 2011 1.5 h Interview Yes 

Hospital X May 11, 2011 2 h Interview Yes 

2nd Joint Meeting May 18, 2011 2.15 h Meeting Yes 

2nd Workshop May 25, 2011 3 h Workshop Yes 

Hospital Z Oct. 26, 2011 1.5 h Visit Yes 

Distributor C Nov. 14, 2011 1 h Meeting Yes 

Hospital T Nov. 23, 2011 1.5 h Interview Yes 

3rd Workshop Nov. 25, 2011 3 h Workshop Yes 

Hospital X Dec. 14, 2011 1 h Interview Yes 

Distributor C, IT unit Dec. 22, 2011 1.5 h Interview Yes 

Distributor B Dec. 22, 2011 1 h Interview Yes 

Distributor A Dec. 23, 2011 1.25 h Interview Yes 

Distributor D Dec. 23, 2011 1 h Interview Yes 

Internship March 14-30, 
2012 

3 weeks Internship N.A. 

Hospital Z March 16, 
2012 

1.75 h Visit Yes 

Distributor A (logistics unit) March 29, 
2012 

1.5 h Interview Yes 

Hospital Z April 27, 2012 1.25 h Interview Yes 

Distributor A May 10, 2012 1.5 h Interview Yes 

Hospital Z May 11, 2012 1.15 h Visit Yes 
Hospital T May 16, 2012 1.25 h Visit Yes 
4th Workshop May 25, 2012 3 h Workshop Yes 
5th Workshop Nov. 22, 2012 3 h Workshop Yes 
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Table 2 Coding Example. 

ID Source Memo/Quotation Statement Stage Construct Relation 
Type 

Boundary 
Spanning 

1 Interview 
with G in 
2004 

It is still an open question whether the bidding 
platform is also used to support ordering and 
invoicing. Regarding electronic commerce with 
manufacturers, EDI type of linkages are currently in 
the planning stages mostly built on foreign 
standards. 

Whether e-commerce 
platforms will be used 
for ordering and 
invoicing remains an 
open question (as of 
2004). 

1 Structure N/A No e-ordering 

2 Interview 
with L in 
2004 

In addition to the wholesalers, there existed two 
other distribution channels. (1) Manufacturers had 
set up sales offices. These sales offices would 
directly sell to hospitals but their main function was 
to build relationships with doctors which would 
then order directly from wholesalers. (2) Another 
channel consisted of a black market (drug bazaar) 
were individuals would work as intermediaries. This 
market mainly served the small clinics and 
drugstores because the price was lower but quality 
was also lower (including fake drugs). Competitive 
advantage in this channel is price while wholesalers 
are more efficient (i.e. can supply faster). 

In the 1990s, 
manufacturers began 
building relationships 
with hospitals through 
sales offices and a black 
market flourished. 

1 Pattern Embedded N/A 

3 Interview 
with B in 
2007 

If an organization fails to comply with the rules, the 
government will withdraw the required license; as a 
consequence, for example, health insurance 
organization will not reimburse related expenses.  

Hospital compliance 
with bidding rules is 
enforced through the 
reimbursement system. 

2 Structure Arm’s length e-ordering 

4 Interview 
with K in 
2005 

When hospitals purchase drugs from K, they often 
bargain to delay payments. 

Hospitals bargain to 
delay payments to K. 

2 Pattern Embedded N/A 

5 Workshop, 
May 2011 

“What is our current situation? As a hospital, we 
need to negotiate with G individually if we want to 
exchange data with G; and then we need to discuss 
with K again if we want to exchange information 
with K.” 

Hospitals must 
bilaterally negotiate 
with distributors every 
time they implement a 
new exchange link 

3 Pattern Embedded e-ordering 
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Table 3 Distribution of Data Items. 

 Structure Mediating 
Elements 

Pattern Sum 

Stage 1 9 5 6 20 

Stage 2 38 17 38 93 

Stage 3 152 88 126 366 

Sum 199 110 170 479 

 

Table 4 Numbers of Coded Data Items Supporting Network Relations and Boundary Spanning. 

Stage Network Relations Boundary Spanning 

Embedded Arm’s length N/A e-ordering no e-ordering N/A 

Stage 1 9 1 10 0 6 14 

Stage 2 17 23 53 38 4 51 

Stage 3 118 4 244 98 14 254 
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