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Abstract 

Goods, services, information, financial and technology resources flow through supply 
chains, and the configuration and management of these flows may arise from different 
strategic issues and supply chain dynamics. This is particularly relevant in pharmaceutical 
companies and medical diagnostic service providers as they face a very specific challenge: 
ethical drugs and diagnostic services must be prescribed by physicians to be bought or used 
by final consumers. Thus, those companies must strive to make their products and services 
available to their consumers as well as keep physicians well informed about new drugs and 
services. That gives a similar, although unique design to both supply chains. 

This paper aims to understand how the corresponding supply chains of those 
companies are configured.  It especially explores knowledge and information flows between 
those companies and physicians, analyzing how information is organized, how it is 
communicated, and particular governance issues.  In order to keep effective knowledge and 
information flows, those companies have developed specialized units to manage their 
relationship with physicians. But that is not a typical producer – distributor commercial 
relationship, since physicians work under strong professional regulations and code of ethics. It 
draws upon a qualitative field research. Physician relationship managers from two large 
multinational pharmaceutical companies and from one large Brazilian medical diagnostic 
service provider were interviewed and their unitś  procedures were examined. 
 
 
1. Introduction 
 Undisputedly, supply chain has become a major source of competitive advantage to 
companies.  It is a very broad concept, which, as evolving, has received a number of different 
denominations (Chen and Paulraj, 2004).  A narrow view of supply chain management (SCM) 
departs from logistics, and focuses on the activities to deliver products and services to the 
market, leaving demand creation as a marketing initiative. According to that view, supply 
chain can be conceptualized as a group of organizations that build connections and establish 
material and informational flows in order to deliver goods and/or services.  Supply chain 
management (SCM) is thus the planning and control of those flows and the related logistics 
activities, both within each organization and between organizations (Chen and Paulraj, 2004).  
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Following that view, demand creation is a marketing function, while fulfilling that demand is 
a supply chain function. 

A broader concept of SCM includes also the effort to create demand as part of SCM.  
Min and Mentzer (2004), for instance, argue that every firm function, including logistics and 
marketing, promotion and sales is part of the SCM. Thus the latter view acknowledges that 
the SCM should be a cross functional enterprise, undertaken by different functions within the 
organization. 

This paper follows the second concept, and specifically explores the role of 
technological information as a part of the effort to create demand. Discussion on information 
flows in supply chains is usually restricted to order information as in the study on the 
bullwhip effect (e.g. Croson and Donohue, 2006).  But in many situations, supply chains are 
an important channel companies possess to bring technological information to the market and 
also to receive feedback from other companies and customers.  Despite that fact, research on 
SCM has given scant attention to this phenomenon.  For instance, Chen and Paulraj (2004), 
Min and Mentzer (2004), Tracey et al. (2004) and Burgess et al. (2006) did not include any 
construct about technology-related information flow among those selected in their studies. 

That may due to the fact that technological information, in many cases, flows 
alongside commercial (order) information, giving hazy boundaries to each other.  It is usual, 
for instance, to find engineers in charge of sales, performing the so called ‘ technical sales’  
function, which includes both delivering technological information to help customers’  
decision making and contracting collecting order information. But in some specific industries, 
due of some peculiar features, the flow of technological information needs to be managed 
apart of order information, through an especially designed path within the supply chain. That 
is the case of pharmaceutical companies and medical diagnostic service providers. Although 
very different in nature, pharmaceutical companies and medical diagnostic service providers 
share a common need: in order to create ethical drugs and diagnostic services demand, they 
need to keep physicians well informed about technological developments embedded in their 
products and services. In order to manage that flow, they have to develop two paths in their 
outbound supply chain: the main path, where goods, services and order information flow to 
and from the market, and a secondary path, where technological information flows to create 
demand. This paper explores how those companies manage that technological information 
flow and how they organize and structure information channels. It thus highlights a neglected 
issue within the current supply chain discussion: knowledge and technological information 
flows and their role on demand creation. 
 
 
2. Knowledge and Information Flows in Supply Chains 

Mentzer et al. (2001) argue that, although supply chain per se does have a consensual 
definition, as “a set of three or more entities (organizations or individuals) directly involved in 
the upstream and downstream flows of products, services, finances and/or information from a 
source to a customer”  (pp.3), SCM in turn does not have such a convergence, but “ there 
remains considerable confusion as to its meaning”  (pp.2). Here, SCM is conceptualized from 
a very broad perspective, as the management of goods, services, information, financial and 
technological flows, both within each organization and between organizations, aiming to 
bring value to stakeholders, clients and consumers (Pedroso, 2002). Thus SCM should be a 
cross functional effort, starting from demand creation up to its fulfillment. 

But which business functions should be encompassed by SCM, and to what extent, is 
still under debate.  For instance, a survey conducted among the members of the Council of 
Supply Chain Management Professionals (CSCMP) reached a mixed conclusion: although 
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demand creation was regarded as part of SCM, there is still doubt on to what extent marketing 
and sales influence it (Gibson et al., 2005). Thus, the final wording the CSCMP has chosen as 
the SCM definition did not include the expression “demand creation” . Despite current fine 
grain terminology and definitions do not still clearly include generating demand as part of 
SCM, the integration and coordination between marketing and logistics is increasingly being 
recognized as an important organizational capability (Ellinger et al., 2006; Mollenkopf et al., 
2000). Thus, the SCM debate should include, either as a central or peripheral issue, how 
demand is created. 

The management of material and information flows is the most usual concern in SCM 
research texts. Regarding material flows, discussions revolve around issues like purchasing, 
manufacturing, transportation and stock replenishment processes along the chain. Research on 
information flow is usually focused on the demand information and propagation along the 
chain, studying for instance the bullwhip effect (Lee et al., 1997; Warburton, 2004). 
Managing financial flows, although present in some studies, like the research about supply 
chain coordination with contracts (Cachon, 2004; Cachon and Lariviere, 2005), has received 
much less attention. 

But to study how demand is created, SCM should deal with one more flow: besides 
goods and services, order information and financial flows, it has to pay attention to the 
technological information flow.  To date, technological information flow in SCM has mainly 
been studied in product development, but here, the focus is on the role of technological 
information to create demand.  Customers have to be made aware about new developments to 
consume them. Further, they have to fully understand features, proper applications and 
limitations of new products and services, otherwise they may be improperly consumed and 
may be doomed to fail. This is particularly critical in highly specialized and technology-
driven markets, were products and services have high technology content and consumers are 
very knowledgeable and demanding. In those situations, there must be a SCM specific effort 
to ensure that proper technological information flows to the market. Figure 1 depicts the four 
supply chain flows, presenting some examples of those related activities.  

This paper explores how companies within the health care industry manage the 
technological information flow. Using a field data from three companies, it will be exposed 
how they build specific channels to ensure that the market understands new developments. 
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Figure 1. Flows in supply chain (adapted from Lee, 2000) 
 
 
3. Health Care Supply Chain 

Health care is the largest sector of the US economy (Lerer and Piper, 2003) with total 
expenditures approaching 15% of the GDP, making the US one of the countries with the 
highest expenditures in health care in the world (OECD, 2005). As for Brazil, total 
expenditures in health care, including government, private companies and individuals, reaches 
about 8,2% of the GNP (Kilsztajn et al., 2003). 

Besides its social and economical importance, or maybe due to that fact, the health 
care industry has attracted the attention from academic researchers.  Porter and Teisberg 
(2006) analyzed the US health care system, proposing specific action plans to its participants 
and stakeholders. Pisano (2006) studied the biotech industry and developed a conceptual 
framework which encompasses its main business issues: high uncertainty, complexity and 
heterogeneity and bias to fast change, which raise very specific economic and organizational 
challenges.  Burns (2005) also discussed trends and new initiatives in health care.   
 Some authors studied the health care value chain, focusing on its main actors and its 
particular features. For instance, Burns et al. (2002) argue that the US health care value chain 
is composed by five main elements: 1) purchasers: the government, employers, individuals 
and employer coalitions; 2) fiscal intermediaries: insurers, HMO’s and pharmacy benefit 
managers; 3) providers: hospitals, physicians, integrated delivery networks and pharmacies; 
4) product intermediaries: wholesalers, mail order distributors and group purchasing 
organizations; and finally 5) producers: pharmaceutical and biotechnology manufacturers, 
medical device makers, medical suppliers and information technology firms. 
 The health care value chain possesses some particular features. Among them, Porter 
and Teisberg (2006) list: its high complexity, the problem related to the fact that the customer, 
in this case the patient, does not fully understand the medical practice, its highly customized 
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nature and the fact that most of the costs are paid by insurance companies or the government. 
Specifically related to pharmaceutical companies, Northrup (2005) remembers that in those 
companies, unlike industrial enterprises where the bulk of the resources goes to build the 
tangible infrastructure, the majority of the money goes into intangibles such as intellectual 
capital (R&D) and marketing investments like communication to healthcare providers and 
patients.   
 The health care supply chain can be conceptualized as composed by six main actors: 

�

 Health product suppliers: manufacturing companies, including pharmaceutical and 
biotech companies, equipment suppliers and health-related product suppliers.  

�

 Health service suppliers: service providers, hospitals, clinics and professionals, 
medical diagnostic service providers, prevention, home care and rehabilitation service 
providers. 

�

 Health product distributors: gross distributors and retail companies, like drug 
distributors, pharmacies and drugstores, non prescription drug retailers, and hospitals, 
clinics and physicians. 

�

 Financial dealers: financial companies, including insurance companies and medicare 
companies. 

�

 Institutional clients: those that buy products and services from the above companies – 
the government, private companies and individuals. 

�

 Consumers: those that are the final users of the health products and services. 
 
Figure 2 depicts those six elements and their relationships within the health care supply chain. 
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Figure 2. Health care value chain 
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4. Knowledge and Information Flows in Health Care Supply Chain 
 Many authors stress the main role R&D play in the pharmaceutical (e.g.: Lerer and 
Piper, 2003; Northrup, 2005) and biotech industry (e.g.: Sammut, 2005; Pisano, 2006). Only 2 
or 3% of the research projects end up as commercial products and the development phase can 
take up ten to fifteen years. Therefore developing and selling pharmaceuticals is characterized 
by high risk and long payback time (Northrup, 2005). Thus, pharmaceutical companies cannot 
afford to be ineffective in communicating new developments and products to the market. 

Azoulay (2002) states that product-market competition in the pharmaceutical industry 
is shaped by both advertising rivalries and scientific rivalries. He also argues that drug 
advertising may perform an important informative function. In fact, US pharmaceutical 
companies have been aggressively investing in direct-to-consumer (DTC) advertising since 
1977, when pharmaceutical advertising regulations were relaxed (Lerer and Piper, 2003). 
However, these statements are not likely to be true to the Brazilian pharmaceutical industry. 
In Brazil, advertising prescription drugs to final customers is not allowed. Advertising those 
products is only allowed in specialized journals and magazines, aimed to physicians, 
pharmacists and dentists. Control over advertising is enforced by Anvisa (Anvisa, 2000), the 
Brazilian equivalent to the US Food and Drug Administration (FDA). Therefore, there are 
legal constraints to the pharmaceutical information flow which limits marketing and 
advertising, and the knowledge flow between pharmaceutical companies and consumers.  
Taking the legal constraints over advertising, information and knowledge flows between 
pharmaceutical companies, medical diagnostic service providers and physicians is even more 
critical to demand creation.  

Some authors consider that a scientific approach to communicate to physicians is more 
effective than a commercial oriented one. Soumerai and Avorn (1990) suggest the use of a 
method called “academic detailing” , to ensure that drugs be prescribed as rationally as 
possible. They argue that the adoption of this method by the nonprofit sector have reduced 
inappropriate prescribing as well as unnecessary health care expenditures. They also 
conducted a research with over four hundred physicians and concluded that a program 
composed by brief, face-to-face visits conducted by academic rather than commercial 
personnel can be a highly cost-effective method for improving drug therapy decisions 
(Soumerai and Avorn, 1986).  But despite the relevance of this issue and some field evidence, 
the literature has been meager in its discussion to date. 
 
 
5. Field Research 
 To understand how pharmaceutical companies and diagnostic service providers 
manage technological information flow, a qualitative study was designed.  One of the authors 
has been in contact with several professionals working in both industries for at least three 
years, and has been discussing issues related to the supply chain management in those 
industries.  That was the first approach to the problem, and was instrumental to give a first 
understanding of the problem, to delimit the study and to guide the data collection.  Three 
professionals from three different companies were selected for interviewing, according to 
their relevance to the study. Interviews were conducted in December 2006, lasted from 1h00 
to 1h30 and were fully tape recorded. Interviews were later transcribed verbatim and 
analyzed.  Also during interviews documents were collected that helped the analysis. 
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6. Case Studies 
 
6.1. Company A 
 Company A is a large North American pharmaceutical company, with offices around 
the world. It produces ethical and non-prescription medicines and, like other large 
pharmaceutical companies, invests heavily on R&D. Its research focus is on small molecules 
and biotech.  To manage its contact with physicians, company A starts at the so called pre-
marketing stage, when the medicine is still in its final clinical trials (phase III trials, to be later 
explained). During the pre-marketing stage, the sales team is formed, composed by sales 
representatives, usually professionals with a business management or a marketing 
background. It is important to note that to pharmaceutical companies, each drug is a business 
unit, with its own marketing and sales force. Besides the Marketing and Sales team, each drug 
has a Physician Relations Manager (PRM). The PRM, a physician himself, is in charge of 
visiting main clients, like hospitals purchasing departments, physicians, pharmacists and 
nurses, to discuss about specific characteristics of company A’s products. As a physician, the 
PRM is regarded by his clients, his peers, as a valid discussant, and thus, able to argue using 
proper language, arguments and within professional norms. Another very important role of 
the PRM is to identify Key Opinion Leaders (KOL©s), professionals with high credibility, that 
are regarded by their peers as authorities within the field. They are usually professors from the 
best Medical schools and chief physicians from the most respected hospitals. The PRM pays 
special attention to keep the KOL©s well informed about company A new products. After the 
pre-marketing phase, if the drug successfully completes the final trials and regulatory 
approval, it is made available to the market. Then a new phase is put into action, the 
continuous marketing effort, where the sales force and the PRM keep their routine of visiting 
clients and KOL©s. The effectiveness of those communication efforts is very hard to measure 
and usually the only quantitative measure that is followed are the drug total sales. 
 
6.2. Company B 
 Company B is a large European pharmaceutical company, one of the leading 
enterprises in the industry.  Most of the effort company B undertakes to communicate with 
physicians is similar to the efforts of company A. In fact, it seems that pharmaceutical 
companies develop very similar market efforts: each drug is a business unit with its own sales 
force and market strategy.  As company A, company B also has a PRM, a physician who 
manages the communication efforts with physicians. Unlike company A, company B©s PRM 
had a more active role in managing drug clinical trials performed within the country. 
However, as performing both activities started to be an excessive load, company B has 
recently split the duties in two different functions, and the PRM will be responsible for only 
physician communication. 
  Likewise company A, company B starts its marketing efforts during the final drug 
clinical trials (phase III trials), launching the pre-marketing phase, assembling the sales team 
and developing all communication materials.  Again, the PRM central role is to identify and 
keep in close touch with the KOL©s, who act as true gatekeepers to physicians.  To company 
B, KOL©s are well-known physicians, usually with several published research papers, chief 
doctors at well-respected private and public hospitals and chief doctors at large hospitals with 
high purchasing volumes. The relationship with KOL©s includes supporting them to attend 
professional conferences and workshops, and research funding. But all funding is delivered 
within legal regulations and strict ethical norms, since company B is very concerned about its 
public image. In fact, company B has developed its own Marketing and Sales Ethic Code, 
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which regulates all relationship between company B and physicians. Again likewise company 
A, company B develops a continuous marketing strategy after the drug launching, and 
measures the effectiveness of its efforts by the drug total sales. 
 Both cases reveal a similar communication process between pharmaceutical 
companies and physicians, which happens in parallel with the R&D process. Pharmaceutical 
companies© R&D process is very peculiar. Northrup (2005) identifies three phases: (1) 
discovery, composed by target identification, target validation, lead generation and lead 
optimization; (2) development, composed by preclinical development, phase I, phase II, phase 
III and submit; (3) product commercialization, composed by global launch and global 
optimization. Pisano (2006) presents a similar process, composed by seven steps: target 
identification, target validation, lead generation, lead optimization, preclinical development, 
phase I, phase II and phase III tests, and regulatory approval. During the interview, company 
A also mentioned phase IV tests, which consider the post-launch clinical trials. This phase 
could be used for additional safety studies, ongoing technical support or new therapeutic 
applications for the drug. Figure 3 depicts typical R&D and product commercialization 
processes in pharmaceutical companies, including the communication (or marketing) steps 
adopted by company A and company B. 
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Figure 3. R&D, product commercialization and marketing processes in pharmaceutical 
companies 
 
6.3. Company C 

Company C is among the largest medical diagnostic service providers in Sao Paulo, 
delivering over six million test results per year, and has a long standing reputation of high 
quality services and innovation. The services provided by company C include a broad range 
of diagnostic tests, including clinical and image tests, and also specific tests to most of the 
medical fields. It also offers check up tests, immunization services, a genetic counseling 
service and a day clinic for ambulatory surgical procedures. Company C is reputed as deeply 
respecting the customers, striving to deliver high quality services, complying with a strict 
ethical behavior and excelling in its relationship with physicians. It is also known as an 
innovative company, offering new services and tests each month. In fact it makes significant 
R&D investments’ , its research team is involved in several projects together with Brazilian 
and foreign universities and research centers.  
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 Due to its innovative behavior, company C has to be in close contact with physicians, 
keeping them well informed about its new services and tests, and helping them to understand 
each new test, its purpose and outcomes. Thus company C has developed throughout the years 
a set of communication channels with physicians. Figure 4 summarizes the different channels 
company C has developed to keep contact with physicians.  
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Figure 4. Different channels company C has developed to communicate with physicians 
 
 
7. Conclusion 

The efforts to manage knowledge and information flows between pharmaceutical 
companies and physicians, compared to medical diagnostic service providers and physicians, 
are different, since the nature and specific features of their operations are also different. The 
pharmaceutical companies (company A and company B) have developed more structured and 
controlled communication processes to physicians, as compared to the medical diagnostic 
service firm (company C). Two reasons can be related to that fact: differences in the product 
development process, specially the high sunk costs in the pharmaceutical business, and the 
nature of outcomes, goods and services. 

It was found that the new product development process is very similar in both 
companies A and B, and also to what is reported in the literature, with one additional trial 
phase (phase IV). Thus the product development process is composed by the phases of 
discovery (target identification, target validation, lead generation and lead optimization) and 
product development (preclinical development, phase I, phase II, phase III and phase IV 
tests). Also communication processes to physicians are very similar in both companies, 
composed by three phases: pre-marketing, product launch and continuous marketing, 
following closely the product development phases. Thus, communication efforts are 
connected to the product development process, but are also regulated by legal constraints and 
federal regulations. Since regulations are different from country to country, it is thus expected 
that communication efforts also present differences from country to country. 
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It must be also noted that company C is a health care service provider, and due to that 

fact, its service development process possesses specific features. This process remains among 
the least studied and understood topics in service management literature (Menor et al., 2002). 
As a result, communications efforts from medical diagnostic service providers and physicians 
are expected to be different. 

But on the other hand, there are some similarities. As already stated, there are legal 
restrictions on advertising of health products to final consumers in Brazil. Thus, knowledge 
and information flows are targeted to organizations like hospitals and clinics, and physicians, 
pharmacists and chief nurses. Among those, the Key Opinion Leaders (KOL’s) are regarded 
as the most important ones. 

The way those companies structure their supply chains clearly reinforces the 
importance of knowledge and information flows. Pharmaceutical companies supply chain is 
composed by the pharmaceutical companies, their suppliers to upstream, and to downstream, 
distributors, retailers, institutional clients and customers.  Figure 5 represents the supply chain 
and the four flows: drugs and services, demand information, financial resources and 
technological related information.  Figure 5 emphasizes the role of pharmaceutical companies, 
thus secondary linkages are not represented. Also, it only depicts ethical drug flows. Non 
prescription drugs flow a different flow, akin to consumer goods. Figure 5 highlights how 
knowledge and information flows to physicians are central to manage ethical drug demand to 
final consumers.  It depicts how physicians create ethical drugs demand by both prescribing 
them to their patients or those under their care in hospitals and clinics. There are some 
particular cases, as to one of Company B’s products, where to physician is himself the client, 
since he buys the drug to latter dispense it to his patients.  
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Figure 5. Example of a pharmaceutical supply chain of prescription drugs 
 
 The medical diagnostic service providers© supply chain in turn is composed by the 
medical diagnostic service providers, their suppliers to upstream and institutional clients and 
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customers to downstream. Figure 6 depicts the supply chain and the four flows. Figure 6 also 
highlights the centrality of the knowledge flow to physicians in the management of diagnostic 
services demand. Demand may be created directly, to the final consumers, or indirectly to 
hospitals and clinics, and the pharmaceutical companies, which can use diagnostic services in 
their clinical trials.  
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Figure 6. Example of a medical diagnostic service provider supply chain 
 

In summary, knowledge and information flows to physicians are also critical to 
medical diagnostic services demand. It however must be noted that there is a subtle, but 
important difference between pharmaceutical companies and diagnostic service providers as 
for that matter.  In the former case, the physician prescribes active principles, and the related 
commercial drugs that contain them.  In the latter case, physicians prescribe tests and also the 
service providers that are able to perform those tests. The nuance lies on the fact that the 
physician can indicate the service provider to his patient. 

More data must be collected from other pharmaceutical companies and diagnostic 
service providers to strengthen those findings.  As an exploratory research, this paper leaves 
several open avenues to future research.  One interesting issue is the extent to which local 
legal regulations, which are different from country to country, shape the knowledge and 
information flows. 
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