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    本篇论文旨在讨论当下非常复杂且具有争议的制药发展环境，重点放在制药创新

的分析研究。 

正式论文分为三个篇章。简单地说，第一章是对家族企业的介绍和分析家族企业

跟私营企业的区别；第二章重点讨论制药创新、投入研究与开发的问题；最后，第三

章分析中国目前制药工业的情况、未来发展的可能性以及隐含的危机。以下做简单说

明。 

第一章的论点是家族企业，分析家族企业的特点、独特的管理以及家族企业与私

营企业之间的主要区别。首先，根据先前的文献资料来对一个家族企业进行详细的分

析，这样我们更容易地了解这类企业在过去的历史中的存在形式和作用。其次，有关

于家族企业和私营企业的主要区别。一些公司由股东小组或个人所有，其所有权份额

不公开出售，这样的公司称为私人公司。私营公司，是指非政府组织，有时也指非上

市公司，股东及董事会成员都是自然人或其他私人法人。私营企业是指企业资产属于

私人所有，雇员 8 人以上的营利性经济组织，具体包括独资企业，合伙企业和有限责

任公司三种形式。其中，私营独资企业，是指一个人投资经营的企业，私营独资企业

的投资者对企业债务负无限责任。而个体工商户是个人经营，内部结构是不相同的，

对个体债务承担无限连带责任。家族企业就是指资本或者股份主要控制在一个家族手

中，家族成员出任企业的主要领导职务的企业，因此所有管理层以上都由家族成员负

责，没有外人参与。除了各类企业本身的特点之外，家族企业和私营企业里面出现的

代理问题也不一样，因此产生的代理费用也不同。这是因为平常家族成员习惯性依靠

他们的公司，对他们来说那家公司属于他们的家族，里面有他们家族的历史，他们的

身份，他们的公司就是一个代代相传的资产，一个无价之宝。 

然而，考虑到家族企业对创新的影响，我们提出了独特的观点，可以对家族企业

和私营企业未来的发展提出大胆创新的设想。这其中存在着矛盾性，其原因是虽然家

族企业不仅要很努力地致力于公司的成功发展，也要顾全企业的多方面权益。但是一

般来说，按照市场的总趋势，家族企业还要关注其他长期投资计划。一方面，这类的

投资计划风险多，危害企业的存活，是不可否认的事实; 另一方面，长期投资计划涉

及到的利弊因素也会使公司相应提升竞争优势。相比较而言，私营企业缺乏家族企业

的开创性。为了发掘家族企业的潜能，我们提出了“家庭导向创新说”，根据这样的

导向使家族企业找到更适合其发展的创新战略。 



 

 
 

第二章对全球制药行业进行了详细的分析。首先对专利的简要历史介绍是必要的，

因为它们的实用性经常还受到质疑。事实上，虽然申请专利是目前非常流行的一种手

段，但关于它们的使用并没有一个统一的思想，以至于世界上大多数国家已经开始规

范化对专利的应用，而别的国家还没有。对专利产生的双重态度是由于专利药品通常

有较高的定价。此外，对药物的研究往往在产品投入市场以前，就开始实行监测研究。

就本文分析而言，专利被定位为鼓励医药行业竞争的最有效工具之一，专利并不妨碍

医药领域的进步，相反，它们起到了积极的促进作用，加剧市场竞争性。 

接下来，本章的重点是全球医药行业在研究和开发方面的投资增长。虽然全球制

药行业承诺进一步深化开发，而事实上并未掌握平衡发展，反而形成了下降趋势。因

此，为了解决这一矛盾，我们也提供了一些解决方案，例如，研究和发展阶段的简化，

医药创新通过重新调整战略的转变，比如过程、组织、财力以及在知识产权的水平上

等。在这些方面里面，医药产业已成为世界经济强国竞争的焦点，世界上许多国家都

把建立医药品工业视为国家强盛的一个标志。新药的不断发现和治疗方法（如基因研

究）的巨大进步，促使世界上的医药工业发生了非常大的变化。因此，无论是药品，

还是技术过程都需要新型制药工程师，这类人才掌握最新技术和交叉学科的知识，具

备制药过程和产品双向定位的知识及能力，同时了解密集的工业信息并熟悉全球和本

国政策。目前制药工业的发展比较快，这是与制药工程专业办学规模的发展分不开的，

说明制药的重要性以及制药行业在国民经济发展中的重要地位已为社会所认可，为办

好制药工业创造了条件。由于药品是一种特殊的商品，制药企业的建立和扩大都会受

到严格审核和更高标准的要求，绝不可能无限制地膨胀；同时，制药行业属于高新技

术产业和非劳动密集型企业，对技术人员和操作工的需求不是很大，但对人员的素质

和能力要求相对较高。鉴于这样的背景，当然为了建立一个坚强和有竞争力的制药工

业，政府的投入是一个必不可少的因素，尤其是对研究与开发的投入。 

最后，我们得出了一个可以帮助医药行业增长的重要策略：“开放创新”的模式。

根据这个策略制药行业必须依靠企业内部的资源也要依靠它外面的资源，充分利用专

业知识，同时创建新的外部伙伴合作，以达到更好的效果，降低成本，缩短上市时间

并扩大创新机会的范围。 

第三章讨论目前中国制药行业的特点、发展和改革。首先对一个中国制药企业的

介绍。尽管制药工程专业在名称上是新的，但是从学科沿革来看它的产生并不是全新

的，是相近专业的延续，也是中国科学技术发展到一定时期的产物。与制药工程专业



 

 
 

密切相关的行业主要是制药工业，包括传统的化学制药、生物制药、中药制药和药物

制剂，一些医药中间体生产企业、一些保健品生产企业也与制药工程专业有关。最近

中国的制药工业进入了一个发展较快的时期，随着医学模式从生物医学模式向生物一

心理一社会医学模式转发，人们认识到预防疾病，促进健康在更大程度上依赖于社会。

要实现人人享有卫生保健的目标，必须使医学更加社会化。深入地进行健康教育，引

导群众合理消费，接受健康的生活方式是预防医学社会化的一项重要任务。许多疾病，

如高血压、糖尿病、肿瘤等慢性病，只有通过广泛深入地健康教育和个人合理的生活

方式，以及公平合理的社会医疗保险制度，才能达到减少发病和早期发现、早期治疗，

确保人人健康的目的。再说由于全球对人类健康越来越重视，药品作为保证人类健康

的最重要商品之一，在中国它们也受到越来越多的关注。最近中国人对药的品种、质

量、效果等提出了越来越高的要求。而且随着国民经济、文化水品、生活水平和生活

质量的提高，群众不仅要求有病能及时得到治疗，而且也要求懂得防病和保护的相关

知识，以提高自我保护能力。 

这样人们对药品的重视程度还会大大增加，国家也会加大对制药业的准入制度和

监管力度。在这个方面上，目前农民问题是中国的主要问题，农民的健康是中国有特

色的预防医学研究的重点，它推动各学科向纵深发展。在医学实践中，预防医学不断

完善进步，并且展示出其自身超强的生机与活力。人群则是预防医学的主要对象，从

预防观念出发，用辩证唯物主义立场结合宏观和微观的方法，进行外界环境因素和人

类健康关系的研究，并且分析自然环境与社会环境等因素对人健康的影响规律，制定

并且改善预防措施，从而达到对疾病的预防。在此方面的发展中，中国政府的支持力

度并不少。公共卫生体系的最终目的是保护人群健康，它是健康的防御系统。最近的

改革涉及一些很重要的规定：加强政府对公共卫生基础设施，并将之作为公共卫生体

系的支柱；吸引不同社区的观点和资料，使其积极参与到健康活动中；建立保证公共

卫生服务质量和可及性责任体系；在决策依据和成功的衡量上增加透明度；增加和省、

自治区和直辖市的公共卫生系统内部的沟通，以及公共卫生专业人员与社区成员间的

沟通。然而，在这个方面上还有很长的一段路要走，尤其是因为中国的公共卫生正处

于艰难的境地：基本能够预防控制，但缺乏卫生执法监督。疾病预防控制是卫生工作

的先锋，先锋作用发挥不好，疾病预防控制不住、四处流行蔓延，就会给其他方面带

来极大的影响。中国卫生工作一直坚持预防为主的方针，只有先做好预防工作，尽最

大可能减少疾病发生，对少量的疾病患者才能开展有效的治疗。通过制定规划，明确



 

 
 

完成规划目标的相关政策及措施，加大监督检查力度，使预防为主方针得以落实。接

着卫生系统调整投入比例，确保 “三级预防” 的策略在全系统贯彻落实，在制定政

策、措施时，特别要加强基层、注重公平。然后树立“大卫生”观念，相关部门密切

协调、配合，共同完成重点疾病防控目标以及政府的疾病控制政策。最后重点突出、

浅显易懂、广泛深入地宣传卫生和相关法律知识，充分发动群众，让群众自觉与不健

康、不卫生的生活习惯行为作斗争，并监督政府的方针政策落实情况。 

第四章在之前阐述的基础上，将研究的重点集中到对意大利制药家族企业创新态

度的研究和学习。通过分析制药企业的发展历史，了解它们如何鼓励创新的计划和战

略。最后我们比较家族企业的一般特征和中国的制药工业的创新背景，以提供目前中

国制药的市场具有的机遇和挑战。 

 

  



 

 
 

This dissertation is aimed at presenting the complex and much debated topic of innovation in 

the evolving context of pharmaceuticals, with a special focus on pharmaceutical family driven 

firms.   

The first chapter presents a complete analysis of family driven firms’ environment, their main 

characteristics and their distinguishing approach toward innovation. At first, we will provide 

the theoretical framework around the family firm, introducing the heterogeneous definitions 

produced by the literature during the last decades, highlighting, in the end, the specificity and 

uniqueness of the role of past in family driven firms. The main differences between the family 

and the founder firm will be presented. Besides their intrinsic features, different are also the 

agency problems and, hence, the agency costs in which this two kind of firms can run into. 

Other than asymmetry of information and divergence of interests between the principals and 

the managers of a firm, the family driven firm may also face old familiar hatreds and ill-

feelings, bulling willingness and latent rivalries. At the same time, the opposite situation may 

emerge, thus driving our dissertation to the introduction of the stewardship theory in the 

family firm context: family managers are often linked emotionally to the firm, aiming only at 

pursuing long-lasting performance and success. Then, starting from the assumption that R&D 

is considered to be the preferential resource to feed innovation, the relationship existing 

between the family firm’s orientation toward innovation and its investment in R&D will be 

shown, in order to study family firm’s willingness to invest in this field and its behavior in 

doing so. A great contradiction here emerges: the family firm is strongly devoted to the 

pursuing of firm’s success above all in order to preserve its survival for future generations, 

but analyzing the trend, it emerges that family firms are less willing to invest in long-term 

projects, that could lead to long-run advantages, due to their degree of risk and uncertainty. 

However, it is clear that those firms are still more innovative than the founder firms, being 

able to translate lower innovation input into higher innovation output, relative to non-family 

firms. To solve the investment ability-willingness contradiction in family firms and unlock 

their innovation potential, we will introduce a possible solution, the family driven innovation, 

based on the necessity to find a fit between the family firm dimensions and its strategic 

dimensions pursuing innovation.  

The second chapter provides an insight in the pharmaceutical industry on a worldwide basis, 

starting from the tools regulating it almost everywhere, that is the patents. A brief history of 

patents is then provided, since their utility is still matter of discussion, due to the fact that 

while most of the countries have regulated them and made them compulsory, other did not or 

did it only very recently. Dissonant voices dealt with patents in pharmaceutical industry, told 



 

 
 

by the most to be responsible of the high prices of drugs and of the stagnation of research; 

what appears in our analysis is that patents seems not to hinder research and progress in the 

pharmaceutical sector, but, on the contrary, to encourage it, feeding competitiveness. Despite 

the increasing global pharmaceutical expenditure in R&D, the actual decline in its 

productivity, is a factor of major concern, hence, some solutions are put forward, such as to 

simplify or accelerate R&D phases that a drug candidates must undergo and to reformulate 

pharmaceutical innovation through significant changes in strategy and intellectual property, 

process and organization, and funding sources. From these acknowledgments, under the lens 

of the pharmaceutical industry, starts a crucial analysis on innovation, seen as the 

indispensable and crucial resource contributing to the survival of this industry. An important 

strategy most likely to drive pharmaceutical industry to growth is the paradigm of open 

innovation according to which the firm must tap into both internal and external resources, 

exploiting already existing knowledge and contributing to the creation of a new one, 

collaborating with external partners to achieve better results, reduce costs, shorten time of 

market entrance, and widening the pool of its innovation opportunities.  

The following chapter, hence, is aimed at proposing a detailed framework of the Chinese 

pharmaceutical market with a presentation of the surprising market trends. In this respect, the 

main drivers of this impressive growth are introduced: a fast aging population, the rising 

urbanization process and the ongoing westernization of habits together with a urgent desire 

for wealthy lifestyles. Together with them, people’s rising living standards that lead both to a 

better awareness and a deeper concern with high-quality healthcare services and to the rise of 

people’s disposable incomes, thus affecting their purchasing power also in terms of healthcare 

consumption expenditures have, undoubtedly, contributed to boost the public need for  a 

proper healthcare system, to such an extent that China has recently become the second largest 

pharmaceutical market of the world, in terms of service expenditure and the largest market in 

number of patients served annually. Further, an insight in the Chinese healthcare governance 

is provided, with a description of the policies entailed in its regulatory framework. The last 

part of the chapter is devoted to the topic of innovation. Here, China’s R&D environment is 

described, with a focus on the increasing efforts and improvements of the government in the 

field as a consequence of the implementation of recent forward-looking reforms, that together 

with the great stress on research, the strong partnership and collaboration networks, and the 

wide spreading phenomenon of M&A, is contributing to the evolution of this complex 

environment.  



 

 
 

The last chapter, firstly, presents a pragmatic and analytical study conducted on four of the 

greatest Italian family-driven pharmaceutical firms, with the ultimate goal to gain a deep 

understanding and a wide-ranging acknowledgment of their behavior and strategies in the 

challenging research for innovation. The analysis is a window on those firms’ R&D approach 

and innovation pursuing process and it will lead the dissertation to conclude that the 

promising and innovative Chinese pharmaceutical market is still not part of their R&D 

investments agenda. In the end, the Chinese pharmaceutical market is analyzed under the lens 

of innovation, giving us the chance to weigh the opportunities and the challenges it is entailed 

with. In the end, innovative strategies and possible future horizons are studied, in order to 

show to what extent it could be fruitful for foreign family-driven pharmaceutical firms to 

direct their R&D investments toward this market.   
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Chapter 1  

R&D INVESTMENTS IN FAMILY FIRMS: SEEKING FOR INNOVATION 

This chapter gives a brief overview of the main problems of family business research and 

offers basic information regarding family firms for a general understanding of the research 

field. Firstly, we will focus on a brief introduction to the family firm, discussing the 

alternative definitions that have been used in previous studies, and assuming how family firms 

are defined in this dissertation. Then, we will concentrate on the crucial role of investments in 

R&D, on the behavior and the policy of the family firm in this field and on how different is 

the family firm approach towards R&D if compared with the non-family one. Furthermore, 

we will present the crucial topic of innovation, its meaning and its components. In the end, the 

chapter closes with a proposal of solution of the ability-willingness paradox in family firms 

and the related shortcomings.  

 

 1.1 Family firms: theoretical framework  

Many researchers have tried to develop a satisfactory definition of the typical family driven 

firm
1
,  nevertheless there is still no consensus about a widely accepted definition.

2
  

The use of different and heterogeneous definitions is the greatest problem affecting family 

firm researches. Despite the focus of several studies on the analysis of related topics, the use 

of different family firm definitions makes it difficult to properly compare these 

acknowledgements. Family firms are a unique and consolidated group of organizations, but 

within this group they differ impressively. Family involvement in the firm management 

mechanism and ownership structure is distinctive in each family firm and thus it does not 

represent a constant factor. In this respect, in fact, one of the biggest challenges of developing 

a general definition comes from the heterogeneity of family firms.
3
  

 

Theoretical lenses to approach the topic 

Given the extant literature concerning family firms environment, an introduction of several 

theories developed around this issue is now presented, aimed at trying to provide a general 

                                                           
1 Chua, J. H., Chrisman, J. J., & Sharma, P., (1999), Defining the family business by behavior, Entrepreneurship 

Theory and Practice, 23(4), pp.19-39. 
2
 Chrisman, J. J., Chua, J. H., & Sharma, P., (2005), Trends and directions in the development of a strategic 

management theory of the family firm, Entrepreneurship Theory and Practice, 29, pp.555-576. 
3
 Arregle, J., Hitt, M. A., Sirmon, D. G., & Very, P., (2007), The Development Of Organizational Social Capital: 

Attributes Of Family Firms, Journal Of Management Studies, 44, pp.73-95. 
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and wide overview of the different definitions that scholars have been presenting during the 

years. 

A first focus will be dedicated to the theory proposed by Miller et al. (2007) on the main 

difference between family and lone-founder firms with regard to their financial performance. 

Here, it is stated that lone-founder firms are those in which one of the founders is executive or 

major shareholder, while family firms are those with at least two members of the founding 

family as executives or major owners. 

Then a glance is devoted merely to the concept of family firms that will be analyzed through 

the study conducted by Chrisman et al. (2005b) presenting two possible definitions of family 

firms, according to two different criteria: the components-of-involvement approach and the 

essence approach, analyzing also the differences with the essence approach studied previously 

by Chua et al. (1999). 

Ultimately, the focus moved to the distinctive resources of family firms identified by different 

scholars and referred to as “familiness”, contributing to the creation of the firm’s competitive 

advantage.  

 

If to identify a proper and unique definition of family firm is still an intricate matter, the 

differences between family driven firms and non-family firms can be more easily traced. 

Although the distinction is relatively new to the literature, it was underlined by Miller et al. 

(2007) and was used to explain differences with regard to financial performance.
4
 According 

to their definition, it is simply stated that “lone founder firms are firms in which one of the 

firm’s founders is active as an executive or major shareholder and no relatives of the founder 

are involved in the business as top executives or large shareholders”.
5
 Family firms, in 

contrast, are those “with at least two members of the founding family involved as either major 

owners or executives”.
6
 In details, this distinction classify lone founder firms as firms with 

founders involved as large owners (5% or more of the firm’s equity) or board members 

(officer or director). “Firms in which family members of the founder(s) are present as either 

large owners or members of the board” are classified as family firms.
7
  

                                                           
4
 Miller, D., Le Breton-Miller, I., Lester, R.H., & Cannella, A.A., (2007), Are family firms really superior 

performers?, Journal of Corporate Finance 13(5), pp.829–858. 
5
 Ibidem. 

6
 Ibidem. 

7
 Ibidem. 
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Block (2012) tried to extend the classification of  Miller et al. (2007) to the level of the 

ownership and management dimension of family and lone founder firms.
8
 “Lone founder-

owned firms are companies in which the founder has at least 5% of the firm’s common equity, 

but no family members of the founder owns 5% or more of the firm’s stock”.
9
 In lone founder 

firms, “the founder serves as CEO or chairperson of the board of directors, but no family 

member of the founder is involved as CEO or chairperson”.
10

 In family-managed firms, by 

contrast, a member of the founding family serves as CEO or chairperson; “family-owned 

firms are companies in which the founding family owns 5% or more of the firm’s stock”.
11

 

Sometimes, the family and the founder are both present as owners. Hence this kind of firm is 

considered as family owned. From that it can be inferred the existence of two categories: 

family ownership and lone founder ownership.  

Although some studies, like the one just presented, focused on the finance literature and 

acknowledgments to assess the differences between family and non-family businesses, other 

studies, only looking at their structural and managerial asset, define family firms as “firms in 

which the first succession into the second generation has already taken place”
12

 or, in the 

great majority of the studies, as firms that are controlled and often managed by several family 

members, sometimes from several generations. 

When it comes to define the sole and mere concept of family firms, not relating them and not 

making comparisons with their non-family firms counterparts, the horizons of the issue 

become broader and the topic tangled.    

In their review of the important trends in family firm research, Chrisman et al. (2005b) 

present two approaches of how family firms are defined in the reviewed literature, 

distinguishing between the components-of-involvement approach and the essence approach.
13

 

Here, while, according to the components-of-involvement approach, family involvement 

simply represents a sufficient condition to define a firm as a family one, according to the 

essence approach, this precondition is considered necessary. Following the components-of-

involvement approach, a firm can be defined as a family firm when a) a family is the owner, b) 

                                                           
8
 Block, J. H., (2012), R&D investments in family and founder firms: an agency perspective, Journal of Business 

Venturing 27(2), pp.248–265. 
9
 Ibidem. 

10
 Ibidem. 

11
 Ibidem. 

12
 Bennedsen, M., Nielsen, K. M., Perez-Gonzales, F., & Wolfenzon, D., (2007), Inside the family firm: The role 

of families in succession decisions and performance, Quarterly Journal of Economics, 122, pp.647-691. 
13

 Sharma, P., Chrisman, J.J., & Gersick, K.E., (2012), 25 Years of Family Business Review: Reflections on the 

Past and Perspectives for the Future, Family Business Review 25(1), pp.5–15. 
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the firm is family-managed, or c) the firm is controlled by a family
14

, hence the firm is a 

family firm when one of these three characteristics do exist. The essence approach is a more 

severe and restrictive paradigm since it defines firms as family organizations only when its 

involvement of the family entails distinctive and specific behaviors. Four main characteristics 

constitute the essence approach: a) a family’s influence regarding the strategy of the firm, b) a 

family’s vision and intention to keep control and hand the firm over to the next generation, c) 

family firm behavior, and d) distinctive familiness
15

, characteristics that are all required in 

order to define the firm as a family institution.  

Previously, the essence approach has been defined in different terms also by Chua et al. 

(1999), who defined a family firm as “a business governed and/or managed with the intention 

to shape and pursue the vision of the business held by a dominant coalition controlled by 

members of the same family or a small number of families in a manner that is potentially 

sustainable across generations of the family or families”.
16

  

This definition seems to fit perfectly the guiding principle of this dissertation, since it looks at 

the firm under a more human and affective perspective, looking at the family thread which 

pervades the firm as a precondition for a family business survival. In fact, here it is 

emphasized how in some family businesses, the values and beliefs of the founding family are 

handed down across generations for decades, sometimes centuries, such that organizational 

culture and identity closely reflect the way the firm has operated in the past.
17

 In these firms, 

family history pervades business practices, producing and reinforcing shared values, norms, 

and beliefs over time and creating a close link between the present and the past.
18

  

Due to their strong links with the past, family businesses are conventionally seen as 

conservative, path dependent, and ultimately less innovative than non-family counterparts.
19

 

However, family businesses may display extremely diverse innovation behaviors and 

                                                           
14

 Kraiczy, N., (2013), Innovation in Small and Medium-Sized Family Firms. An Analysis of Innovation Related 

Top Management Team Behaviors and Family Firm-Specific Characteristics, Springer Gabler, 19 (173), p.7. 
15

 Ivi, op. cit., p.8. 
16

 Chua, J. H., Chrisman, J. J., & Sharma, P., (1999), op. cit., p.25. 
17 Gagné, M., Sharma, P., & De Massis, A., (2014), The study of organizational behavior in family business, 

European 

Journal of Work and Organizational Psychology, 23(5), pp.643–656; Le Breton-Miller, L., & Miller, D., (2008), 

Why do some family businesses out-compete? Governance, long-term orientations, and sustainable capability, 

Entrepreneurship Theory and Practice, 30(6), pp.731–746; Tapies, J., & Ward, J. L., (2008), Family values and 

value creation: Fostering the enduring values within familyowned businesses, New York: Palgrave Macmillan. 
18 Zellweger, T.M., Nason, R. S., & Nordqvist, M., (2012), From longevity of firms to transgenerational 

entrepreneurship of families: Introducing family entrepreneurial orientation, Family Business Review, 25(2), 

pp.136–155. 
19 Gómez-Mejía, L. R., Haynes, K. T., Núñez-Nickel, M., Jacobson, K. J. L., & Moyano-Fuentes, J., (2007), 

Socio-emotional wealth and business risks in family controlled firms: Evidence from Spanish olive oil mills, 

Administrative Science Quarterly, 52(1), pp.106–137. 
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outcomes and, under certain circumstances, family businesses turn out to be even more 

innovative than their non-family counterparts
20

 and are better able to convert innovation input 

into output.
21

 

It comes without saying that long-lasting family businesses will greatly benefit from their 

privileged access to past knowledge and sometimes the innovation success of these firms is 

rooted in their unique ability to develop successful new products by leveraging tradition. 

Indeed, the long-lasting entrenchment in ownership and management of some founding 

families, their emotional commitment to the firm, and the consequent strong links with the 

past can represent precious resources for innovation. Some family businesses are endowed 

with unique capabilities that allow them to make the past available and understandable to 

employees involved in the innovation process by putting in place organizational routines that 

ensure continuity across time and generations
22

, preserving the original meaning and content 

of past knowledge.
23

 This, in turn, increases the value of temporal search by overcoming the 

risk of misinterpretations, misunderstandings, and misapplications, which may reduce the 

“inventor’s ability to correctly recall, retrieve, and apply overly mature knowledge in an 

innovation”.
24

  

The surprising and distinctive resources embedded in family firms have increasingly been 

topic of discussion among scholars, who have identified what is broadly referred to as the 

“familiness” of the firm.
25

 Unique family firm resources, capabilities or familiness are told to 

be unique since they are extremely hard to duplicate. Familiness, in fact, is described as “the 

unique bundle of resources created by the interaction of family and business”.
26

 This features 

may be a point of difference that contributes to enhance the firm competitive advantage and 

allows family firms to have competitive advantages over non-family companies. From a 

financial perspective, familiness is strongly linked to long-term perspectives, due to the fact 

that families want to secure the financial position for the generations to come, to ensure that 

                                                           
20 De Massis, A., Di Minin, A., & Frattini, F., (2015), Family driven innovation: Resolving the paradox in family 

firms, California Management Review, 58(1), pp.5–19. 
21 Duran, P., Kammerlander, N., van Essen, M., & Zellweger, T., (in press), Doing more with less: Innovation 

input 

and output in family firms, Academy of Management Journal. 
22 Shils, E., (1981), Tradition, Chicago: University of Chicago Press. 
23 Hibbert, P., & Huxham, C., (2010), The past in play, Organization Studies, 31(5), pp.525–554. 
24 Capaldo, A., Lavie, D., & Messeni Petruzzelli, A., (in press), Knowledge maturity and the scientific value of 

innovations: The roles of knowledge distance and adoption, Journal of Management, p.6. 
25 Cabrera-Suarez, K., De Saa-Perez, P., & Garcia-Almeida, D., (2001), The succession process from a resource 

and 

knowledge-based view of the family firm, Family Business Review, 14(1), pp.37–47. 
26 Habbershon, T.G., & Williams, M., (1999), A resource-based framework for assessing the strategic 

advantages of family firms, Family Business Review, 9(2), pp.157–170. 
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family business interests will be viable and to develop criteria to assess future business 

opportunities.
27

 Hence, recent researches suggest that due to family firms facing general 

capital and managerial capacity constraints
28

 they are forced to compete against non-family 

firms with unique resources, such as human capital, social capital
29

, and marketing capital.
30

 

  

1.1.1 Family firm and human capital  

Human capital is defined as “the knowledge and skills embodied in people”
31

 and it is 

recognized as a key family firm resource since it can instill new skills, abilities or attitudes 

into the firm, contributing to create a competitive advantage. It is “unique, inseparable and 

synergistic” and becomes a “hard to duplicate” capability.
32

 However, in this respect, most 

related literature argues that family firms are hindered by their restricted pool of human 

capital, often lacking qualified employees. The main reason, here, lies in the difficulty of 

attracting and retaining non-family qualified staff into the firm due to certain long-term 

barriers like exclusive succession, limited potential for professional growth, lack of perceived 

professionalism or limitations on wealth transfer.
33

 Westhead (1997) suggests that in what 

concerns employees, higher formal education means more human capital.
34

 Consequently, the 

more skilled the employees are, the richer human capital the firm has.  

Furthermore, employees with higher education degree are more apt at identifying resource 

networks (for example, creating communication channels with potential suppliers, buyers, etc.) 

that can become profitable for the business development. The first step to bring an idea 

toward a commercial success is to generate new ideas. Amabile (1998) and Bantel and 

Jackson (1989) argue that teamwork built by employees with a high level of education 

                                                           
27

 Ibidem. 
28 Carney, M., (2005), Corporate governance and competitive advantage in family-controlled firms, 

Entrepreneurship 

Theory and Practice, 29(3), pp.249–265. 
29 Sirmon, D.G. & Hitt, M.A., (2003), Managing resources: Linking unique resources, management and wealth 

creation in family firms, Entrepreneurship Theory and Practice, 27(4), pp.339–358. 
30 Miller, D. & Le Breton-Miller, I., (2005), Management insights from great and struggling family businesses, 

Long Range Planning, 38(6), pp.517–530. 
31 Hatch, N.W. & Dyer, J.H., (2004), Human capital and learning as a source of sustainable competitive 

advantage, Strategic Management Journal, 25(12), pp.1155–1178. 
32 Nordqvist, M., (2005), Familiness in top management teams: commentary on Ensley and Pearson’s an 

exploratory comparison of the behavioral dynamics of top management teams in family and nonfamily new 

ventures: cohesion, conflict, potency and consensus, Entrepreneurship Theory and Practice, 29(3), p.287. 
33 Covin, T.J., (1994a), Perceptions of family-owned firms: the impact of gender and educational level, Journal 

of Small Business Management, 32(3), pp.29–39; Covin, T.J., (1994b), Profiling preferences for employment in 

family-owned firms, Family Business Review, 7(3), pp.287–296. 
34 Westhead, P., (1997), Ambitions, external environment and strategic factor differences between family and 

non-family companies, Entrepreneurship and Regional Development, 9(2), pp.127–158. 
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improves the effectiveness of the R&D projects and shows higher innovative behavior.
35

 

Damanpour (1991), in the same vein, affirms that diversity of skills and experience allows for 

the creation of more differentiated units from which collaborative relationships can emerge 

and add significant value to innovation outcomes.
36

 Therefore, in firms whit R&D as core 

asset, human capital is greatly important due to its reliance on highly educated and skilled 

scientists and technicians, involving individuals’ experience, knowledge, judgment capability, 

abilities and skills in relevant areas for the business.  

On the other hand, family firms’ human capital has positive attributes like commitment to the 

business, motivation, warm, friendly, and intimate relationships and the potential for deep 

firm-specific tacit knowledge.
 37 

However, given the link between these positive features and 

the family’s human capital, they will not attract non-family qualified employees, who, on the 

contrary, could contribute positively to the new ideas bubbling process. Hence, given this 

previous discussion, here it is suggested that, since family firms have limited access to 

qualified employees’ pool and a lower percentage of employees committed to R&D, the 

portion of human capital to support innovation is relatively limited. 

 

1.1.2 Family firm and social capital  

The term “social capital” comes from the sociology literature and it is defined as “the 

resources that exist in relationships among people”.
38

 High social capital allows access to 

other forms of capital (e.g., intellectual, human, financial capital), needed for the firm survival. 

Social capital provides information, technological knowledge, access to markets, 

complementary resources. It involves both relationships between organizational members 

(internal social capital) and external parties (external social capital).
39

 

Families may have some advantages in developing social capital between the family and firm 

stakeholders, especially with customers who can sustain the business in times of trouble
40

, 

                                                           
35 Amabile, T.M., (1998), How to kill creativity, Harvard Business Review, 76(5), pp.76–87; Bantel, K.A. and 

Jackson, S.E., (1989), Top management and innovations in banking: does the composition of the top team make 

a difference?, Strategic Management Journal, 10, pp.107–124. 
36 Damanpour, F., (1991), Organizational innovation: a meta-analysis of effects of determinants and 

moderators’, Academy of Management Journal, 34(3), pp.555–590. 
37

 Horton, T.P., (1986), Managing in a family way, Management Review,75(2), p.3. 
38 Hoffman, J., Hoelscher, M., & Sorenson, R., (2006), Achieving sustained competitive advantage: a family 

capital theory, Family Business Review, 19(2), pp.135–145. 
39 Adler, P.S. & Kwon, S.W., (2002), Social capital: prospects for a new concept, Academy of Management 

Review, 27(1), pp.17–40. 
40 Gómez-Mejía, L. R., Haynes, K. T., Núñez-Nickel, M., & Gutierrez, I., (2001), The role of family ties in 

agency contracts, Academy of Management Journal, 44(1), pp.81–95; Tsui-Auch, L.S., (2004), The 

professionally managed family-ruled enterprise: ethnic Chinese business in Singapore, Journal of Management 

Studies, 41(4), pp.693–723. 
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given that they typically have the ability to cultivate and nurture long-standing relationships 

across generations, and firm stakeholders may be more likely to develop personal attachments 

to a family that owns and operates a business, rather than to an amorphous, impersonal firm.
41

 

In the same line, Carney (2005) agrees that “family firms enjoy long-term relationships with 

external stakeholders and through them develop and accumulate social capital”.
42

 Thus, social 

capital significantly contributes to high firm performance since the family builds relationships 

with outsider characters, such as employees, customers, suppliers, and other stakeholders 

generating goodwill. Firms find solutions in their closest environment provided by 

competitors, suppliers, customers, research centers and/or universities in order to share risks 

and costs, to improve their competitive position, to achieve new markets, among others.
43

 

Thus, cooperation is a solution for the companies to seek complementary sources of 

information with the purpose to achieve better innovativeness.  

Consequently, high social capital for family firms means to entrench cooperation, both at a 

formal and informal level, with other companies able to support their innovation-oriented 

behavior. It is inferred that family firms have closer relationships and linkages with the other 

companies than non-family firms to support innovation in production, purchasing and 

distribution phases.
44

   

 

1.1.3 Family firm and market capital  

The innovation process, without a commercialization phase, does not do anything, since it 

does not reach its goal until the idea is launched on the market. Therefore, a firm’s marketing 

capital is expected to be aimed at transforming this innovation process into a success, 

commercially speaking. 

While the human capital is important for the initial and developing stages of the innovation 

process, in the stage of launching and implementation other capabilities, such as market 

investigation, market testing and promotion among many others, gain importance.
45

 

Family firms with high social capital have access to different resources such as information, 

technology, knowledge, financial capital, distribution networks, and relationships with critical 

                                                           
41 Dyer, W.G., (2006), Examining the ‘family effect’ on firm performance, Family Business Review, 19(4), 

pp.253–273. 
42 Carney, M., (2005), op. cit. 
43

 Llach, J. & Nordqvist, M., (2010), Innovation in family and non-family businesses: A resource Perspective, 

International Journal of Entrepreneurial Venturing, 2(3), p.386. 
44

 Ibidem. 
45 Calantone, R.J. & Di Benedetto, C.A., (1988), An integrative model of the new product development process: 

an empirical validation, Journal of Product Innovation Management, 5(3), pp.201–215. 
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constituencies (e.g., government contacts in a foreign market).
46

 These resources also allow 

them to communicate closer to the costumers, and build marketing capital with possible direct 

effects on the firm’s innovativeness or more indirect effects, such as facilitating the 

development of innovation.
47

 

Westhead (1997), in his study about the strategic factor differences between family and non-

family firms, points out how the former offer a wider range of product and services providing 

a competitive advantage when compared to the latter.
48

 These new products are the typical 

outcomes of incremental or radical innovations giving that they have been produced under 

direct costumers’ requests. Being that close to the costumer, family firms can thus detect more 

quickly market niches and avoid the pressure of competition coming from large firms.  

 

 

 1.2 Agency problems and agency costs in family firms 

Another important means to explain why family firms need to be examined differently 

compared with non-family firms is the analysis of agency problems and costs arising within 

the firm itself.   

 

Theoretical lenses to approach the topic 

Throughout the following discussion references will be made to the agency theory as well as 

to the stewardship theory and their close relation, due to the fact that they both describe the 

relationship existing between two actors playing within the firm: the principal (family owner, 

in the family firms case) and the agent (external manager). What must be underlined to 

prevent misunderstandings is that these two concepts are not the same thing.  

The agency theory, also known as principal-agent theory in the literature, is said to occur 

every time managers make decisions that are not in compliance with the firm’s objective, 

shareholder wealth maximization.  

The stewardship theory, on the contrary, results in an extension of the agency theory, through 

the integration of other disciplines like sociology and psychology. It describes family 

managers as stewards, who are “intrinsically motivated by higher-level needs to act in the 

interests of the firm and/or the family”.
49

 Stewardship theory has its background in a different 

                                                           
46

 Llach, J. & Nordqvist, M., (2010), op. cit., p.387. 
47 Rothaermel, F., (2001), Complementary assets, strategic alliances and the incumbent’s advantage: an 

empirical study of industrial and firm effects in the biopharmaceutical industry, Research Policy, 30(8), 

pp.1235–1251. 
48

 Westhead, P., (1997), op.cit. 
49

 Miller, D. & Le Breton-Miller, I., (2006a), Family governance and firm performance: Agency, stewardship, 

and capabilities, Family Business Review, 19, pp.73-87. 
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conception of men and a dissimilar behavior of individuals relative to the agency theory. The 

behavior of stewards is driven by more than economic self-interest: they try to contribute to 

collective goals such as firm success instead of individual interests.
50

 

Davis et al. (1997) point out the major differences between agency theory and stewardship 

theory: “According to agency theory, people are individualistic, utility maximizers. 

According to stewardship theory, people are collective self-actualizers who achieve utility 

through organizational achievement”.
51

 

 

Now, before analyzing the agency problems affecting the firm, we suggest to bear in mind its 

corporate objective: to make decisions that maximize the value of the company for its owners. 

As the owners of the company are its shareholders, the primary financial objective of 

corporate finance is usually stated to be the maximization of shareholder wealth.
52

 Since 

shareholders receive their wealth through dividends and capital gains (increase in the value of 

their shares), “shareholder wealth is maximized by maximizing the value of dividends and 

capital gains that shareholders receive over time”.
53

 In theory, managers are called to make 

decisions consistently with the ultimate objective of maximizing shareholder wealth, but 

whether this happens in practice is a matter concerning agency theory.  

Two important factors contribute to the existence of agency problems: a) divergence of 

ownership and control, whereby those who own the company (shareholders or principals) do 

not manage it but appoint agents (managers) to run the company on their behalf, thus 

implying also divergent interests between the two parts; b) asymmetric information, deriving 

from the possibility of managers to have access to management accounting data and financial 

reports, running the company on a day-to-day basis and, on the other side, the possibility for 

shareholders to get those information only on annual basis.
54

  

In a situation where the principal and agent’s interests match, no conflict of interest arises and 

no agency costs occur. Otherwise, whether the principal and the agent’s interests do not 

coincide, an agency problem does exist. Typically, an agent will have access to more or better 

information than the principal. This asymmetry of information will notoriously give rise to 

two types of agency conflicts, delineated by the literature: adverse selection and moral hazard. 
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Adverse selection describes “a situation before contracting where the principal inadvertently 

chooses an agent who is less able, committed, and industrious than the principal expected”.
55

 

Moral hazard describes “a situation after contracting where a divergence between managers 

and shareholders’ goals does exist and gives rise to opportunistic behavior with the managers 

trying to maximize their own wealth rather than the wealth of shareholders”.
56

 Shareholders, 

on their part, may incorporate clauses into managerial contracts to monitor the actions of 

management, formalizing eventual incentives and punishments. Anyway, it should be 

underlined that complete contracts, anticipating and providing solutions for every eventuality, 

are possible only if information is perfect and costless and people are unbounded in their 

mental capabilities.
57

 But this rarely happens in reality. This leads to incomplete contracts 

between the principal and the agent.
58

 To clamp down the problems originated by adverse 

selection and moral hazard, principals must invest more in the recruiting process and should 

establish a goal congruence between themselves and the agents. The costs related to the 

control of these agency problems are called agency costs and they primary include: financial 

contracting costs, such as transaction and legal costs; the opportunity cost of any contractual 

constraints; the cost of managers’ incentives and bonus fees; monitoring costs, such as the 

cost of reports and audits; the loss of wealth owing to suboptimal behavior by the agent.
59

 

In family firms, three different agency conflicts can occur. 

 

1.2.1 Family owner vs. external manager 

Family ownership does not necessarily entail family management. A lot of family firms trust 

in external managers because capable and competent family members are missing or family 

members cannot come to an agreement about which member should lead the company. In 

order to overcome these problems, family firms employ external managers.
60

 In this case, the 

relationship between the principal and the agent seems similar to that of a non-family firm, 

but actually it is not. Families are highly devoted to the performance and to the future of the 

firm since most of their wealth is tied to it.
61

 The strong commitment of the family in the 

firm’s long-term success is the main reason for the close observation and the severe 

monitoring of the external manager’s actions and of his behavior. Demsetz and Lehn (1985) 
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assessed that concentrated ownership, such as that of family firms, points out a strong 

economic incentive to monitor external managers and reduce agency costs.
62

 In fact, the 

family, a concentrated shareholder par excellence, can appoint external managers and have 

the control over important decisions. Due to the long involvement of a family in its firm, it 

understands perfectly its operative procedures and firm-specific knowledge, hence the more 

efficient monitoring on external managers. This limits, for example, the possibilities of 

external managers to use firm resources for their own purposes and thereby affects firm 

performance and, in turn, the owners’ interests negatively.
63

 This close and more effective 

control of external managers can decrease information asymmetries between them and the 

family and, in the same vein, the risk of the opportunistic behavior of external managers and 

the so-called “free rider” problem
64

 can be mitigated.
65

 

 

1.2.2 Family owner vs. external shareholder 

Agency conflicts can also arise between a major shareholder and a minority shareholder. In 

publicly traded family firms, the family often holds large stakes while other shareholders hold 

only small stakes and, in this case, information asymmetries and a conflict of interests may 

exist between the dominant shareholder and the minority shareholder.
66

 Specifically, family 

business groups, in order to separate ownership from control, are often characterized by a 

pyramidal structure where the family has the role to control, hence minority shareholders are 

disadvantaged. This means that a family directly controls a firm, which in turn controls other 

firms, each of which control other firms and so on and through this chain of ownership 

relations, the family achieves control over a large number of firms.
67

 Morck and Yeung (2003) 

state that “such structures give rise to their own set of agency problems, as manager acts for 

the controlling family, but not for shareholders in general”.
68

  

When the family business is managed by a single family member, eventual conflicts of 

interest may be exacerbated; asymmetries of information between the family members, the 
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dominant shareholders, and the minority shareholders are likely to occur simply because, as a 

family member, it is easier for him/her to share information with his/her relatives rather than 

with strangers or, at least, people not involved in the family. Family management may be 

associated with managerial entrenchment problems
69

, that is a situation in which a family 

manager holds high degrees of power that he/she can act in his/her own interests or in the 

interests of the controlling family.
70

 Again, external or minority shareholders suffer a 

disadvantage. 

 

1.2.3 Family owner vs. family manager 

Family owned firms are often managed by the members of the same family. Here a different 

condition delineates, since agency costs may decrease, due to the fact that the spheres of 

ownership and control are inseparable. The roles of principal and agent are played by the 

same character, that is the family manager who is likely to act in the interests of the whole 

family. Again, the perfect congruence of the principal and agent’s goals and interests may 

reduce agency costs. In particular, family managers often have emotional relationships with 

their companies as their family’s wealth, personal satisfaction, and the satisfaction of the 

family are tied to firm performance.
71

 

To support this assumption, it comes also the stewardship theory, according to which 

stewards are all devoted to the achievement of firm’s success rather than to individual 

interests. In such a context, values such as trust, collectivism, and long-term orientation lead 

to the altruistic behavior of stewards and altruism, from an economic perspective, “is a utility 

function that positively connects the welfare of one individual to those of others”.
72

 In case of 

reciprocal altruistic behavior, and thus if the family owner and family manager behave both 

altruistically, in fact, agency costs may decrease.  

By the way, it is not possible to provide a generally accepted statement about agency costs in 

the heterogeneous cluster of family firms, since it always depends on the nature of the agency 

conflicts that arise and on the characters involved.  

In the context of R&D investments and innovation, the match between family owner and 

family manager is probably the most promising framework in terms of new products 

development given that it guarantees long-term support to innovation. External managers may 
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help increase knowledge in innovation projects, but they also increase the threat of 

opportunistic behavior, which is not present with family managers.
73

 In large family business 

groups, firms at a lower level may suffer from missing the support of the family, which may 

decrease innovation activities.
74

 If family members were looked at as stewards rather than 

agents, it could be understood why family firms are defined as innovative. 

 

1.3 Family firms entrepreneurial orientation in R&D investment towards 

innovation 

For the survival of a family business it is essential to keep the entrepreneurial spirit alive and 

to constantly stimulate it, properly managing it also in the moment of transitions from a 

generation to the following one. According to some authors, “the patient capital offered by 

family owners generates a promising environment for entrepreneurial activities”.
75

 The strong 

willing of the family to transfer ownership to the following generations helps the family firm 

to detect and exploit new possibilities, a key element of entrepreneurship.  

R&D intensity is linked to three specific features of entrepreneurial orientation: 

innovativeness, willingness to take risks, and pro-activeness.
76

 Using R&D intensity to 

measure certain aspects of entrepreneurial orientation, lower scores in family owned firms are 

highlighted, when compared with lone founder firms.
77

 Thus, family ownership emerges to be 

negatively related to R&D intensity.  

Block (2012) found that the agency problems with R&D spending are less severe in lone 

founder-owned firms: lone founder-owned firms invest more resources in R&D and show a 

higher productivity of R&D spending.
78

 Lone founder firms’ owners are apparently more 

effective at monitoring the firm status if compared to other firm owners, which mitigates the 

moral hazard problem in the context of firm management. In addition, lone founders as 

owners have a good understanding of the business, which reduces information asymmetry 

regarding R&D investments.
79

 Talking about governance and management, lone founder 
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firms undoubtedly run into lower agency costs given that ownership and management are 

separated, and register higher R&D intensity and R&D productivity. 

In contrast, family ownership seems to reduce the level of R&D intensity and R&D 

productivity relative to lone founder-owned firms. Family ownership is hence correlated to 

agency costs, which decisively compensate the family ownership potential benefits, such as a 

long-term perspective through ownership transfer to later generations
80

 or effective 

monitoring thanks to the thorough understanding of the firm’s business.
81

 Family firms often 

register conflicts within the owning family originating from sibling rivalry, identity conflict, 

future generations’ desires to be different from the previous ones or divergence among 

individual family members’ goals concerning the firm development.
82

 Thus, family ownership 

turns out not to be correlated to superior corporate governance as suggested elsewhere.
83

 The 

opposite turns out to be true, instead: family ownership generates new agency costs, entailing 

lower R&D intensity and lower R&D productivity if compared to the lone founder-owned 

firms. 

At first glance, this finding seems surprising and may be inconsistent with prior work.
84

 

However, it finds explanation in the idea that, over time, family firms may be unwilling to 

change and may choose more conservative strategies which hinder future growth.
85

 Family 

owners often deal with complex situation in which who is not involved in the business asks 

for high dividends or demands for other (financial and non-financial) benefits from the firm. 

Such a situation damages the entrepreneurial spirit and the firm is regarded as a “cash cow” 

for its owners.
 86

 Family owners belonging to the second or further generation inherit the firm 

and usually did not contribute to its creation, hence their main ambition is to keep on securing 

the firm’s survival and future generations’ wealth. On the contrary, founders as owners are 

less concerned about firm growth and, accordingly, the firm strategy of family firms will be 
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less risky and more conservative as compared to the strategy of founder firms.
87

 The role of 

family owners, who are perceived also as the family nurturers, together with their emotional 

attachment to the firm contribute to increase further this conservative tendency
88

, so the 

family’s influence on the social capital of the firm may push for low-growth and conservative 

strategies. 

From another point of view, analyzing the level of R&D intensity as a proxy for long-term 

orientation
89

, the outcome shows a theoretical challenge, since family principals are known to 

have longer term orientations compared to non-family owners.
90

 Thus a great contradiction 

and a question that we will try to solve further in our lecture: why would family firms neglect 

R&D investments that reportedly lead to long-run advantages through enabling strategic 

adaptation in rapidly changing markets?  

Much of the literature on family firms talks about long-term projections
91

, but since so far 

family ownership has been said to be negatively correlated with R&D spending and that a 

family shareholder actually tends to invest less in long-term projects.  

The topic needs to be investigated accurately. Researchers have been argued that family 

owners tend to be more risk averse relative to the non-family ones because the family 

principals’ wealth is more likely drawn from the firm.
92

 Concerning risk within the family 

firm literature, a great slice of the risk is entailed with non-traditional forms of wealth, the 

socio-emotional wealth component, and its effect of risk bearing.
93

 Given the relevance of this 

topic on the innovation perspective of family firms, a deepening glance is worth.  
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1.3.1 Socio-emotional wealth component in family firms 

Socio-emotional wealth represents “affective wealth-at-risk, or risk bearing for the family 

owners, which is usually negatively related to risk taking”.
94

 Gómez-Mejía, Haynes, Núñez-

Nickel, Jacobson, and Moyano-Fuentes (2007) created the expression “socio-emotional 

wealth” to broadly encompass “the emotional benefits enjoyed by a family firm’s current and 

future generations in terms of social status, careers, personal satisfaction, reputation, and 

long-term firm control”.
95

 Hence, SEW is a broad concept often “associated with the 

unlimited exercise of the intrinsic personal authority of family members, the important faculty 

of the family in influencing the business, and its identification with the firm”.
96

  

Family firms are averse to losing these sources of wealth, even if to prevent them they must 

act in a way that is costly to their organizations.
97

 In this respect, the concept of family firm 

loss aversion related to the family’s strong willing and motivation to preserve SEW has been 

a useful instrument to predict several family firm decisions. For instance, family firms 

avoiding SEW losses are less likely to join an industry cooperative due to loss of control, 

undertake corporate diversification, or engage in polluting activities.
98

  

Talking about SEW impact on family firms, ownership and management dimension of family 

firms should be distinguished as well as their respective relationship with SEW. Although 

family ownership and family management effects are expected to be consistent, the major 

distinction between the two is that the latter are expected to show an even more direct and 

therefore stronger impact of a family on a firm, and are therefore more apt to reflect a 

family’s SEW agenda and its consequences.
99

  

 

1.3.1.1 Family Ownership Effects 

As noted before, a special concern about SEW characterizes family firms’ members that 

sometimes sacrifice the financial performance of the business in order to protect SEW 

priorities. Families prefer maintaining full control over their business, ensuring careers and 
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stable financial positions to family generations and preserving family’s wealth. Loss aversion 

is another main point of their strategy: they have an aversion to lose control of the business 

and to losing money, and so avoid making risky investments in R&D.
100

 These priorities are 

actually put first even at the expenses of the economic returns, and quite often lead to 

behaviors that hinder firm accessibility to resources and implementation of capabilities. For 

example, the desire to keep the business in the family can limit access to capital, the desire for 

community status may divert resources from economic to social purposes.
101

 Moreover, this 

strong commitment to the preservation of SEW is very likely to lead to conservative strategies 

that ward off risky projects, radical innovation initiatives among the others. All these SEW 

priorities may restrict the resources required for investments in R&D.  

The pursuit of SEW undoubtedly affect the innovation projects to be undertaken, since the 

high degree of uncertainty associated with risky and challenging innovation projects can 

possibly undermine family control and thus its SEW.
102

 Family owners who hope to preserve 

their affective endowment, wishing to keep the control over their firms, tend to undergo 

conservative projects that limit SEW losses, that do not interrupt dividends’ flow, granting 

stable returns and preventing critics from shareholders. In fact, Berrone et al. (2010) found 

that “families are willing to run into important costs in order to protect their SEW—even at 

the detriment of performance”.
103

 Family owners might also use corporate resources to 

provide benefits to family members to resolve family conflicts or display altruism to 

offspring.
104

 Hence, family-owned firms are expected to prefer incremental rather than risky 

projects when talking about innovation.  

 

1.3.1.2 Family Management Effects 

When family members run the firm vesting the role of top executives, the already mentioned 

family priorities may seriously damage innovation. Indeed, a family member running the 

company represents a common source of SEW for the whole family
105

 and this can further 

hamper business  efficiency. First, when family members run a firm they have a more 

immediate and direct influence on its strategy and can thereby invoke more forcefully a 

resource constraining SEW agenda; second, because of nepotism and entrenchment, family-
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run firms operating in dynamic and competitive industries may lack the executive talent to be 

effective innovators (especially vis-à-vis executives chosen from a larger non-family talent 

pool).
106

 While non-family firms could select their top team among numerous applicants, 

“family executives are chosen from a far smaller, and thus less promising cluster”.
107

 For this 

reason, innovation limitations in terms of talent resources can significantly affect family-

managed firms. 

Where family managers are in charge of a firm, their expertise may be inadequate to ensure a 

high level and quality of management, thus, “nepotism, entrenchment of mediocre family 

executives, and altruism toward undeserving family members using business resources, all 

come to the fore”.
108

 All this may entail a managerial sphere characterized by incompetency, 

hindering any innovative efforts and casts doubt on the family managerial legitimacy.  

 

1.3.2 The mixed gamble  

As far as investments in R&D are concerned, decisions on this field do not only depend on the 

influence of a non-economic force like SEW, but are also based on the predictions foreseen 

by the firm, thus referring to the concept of mixed gables. The mixed gamble is told to be a 

gamble possibly generating both gain and loss outcomes, since generally speaking a decision 

lead to a wide range of outcomes encompassing potential gains and potential losses. It comes 

that decision makers, when making decisions under risk like deciding on how to invest in 

R&D, are well aware of the possible gains and losses. 

The logic under the mixed gamble strategy suggests that the final managerial decision is the 

direct result of the weighing of eventual gains and losses. Hence, when comparing the R&D 

decisions of family and non-family owners, it is clear that they are both inclined to look at 

investments in R&D as a mixed gamble, given that the complexity and uncertainty associated 

with R&D generates a range of possible outcomes that span the negative and the positive.
109

 

Again, between family and non-family firms’ mixed gamble perspective there is a crucial 

difference, represented by the relevance of SEW for the former.  

Family firm deals with unique socio-emotional elements that do not occur in other kind of 

firms. It faces a SEW loss “due to diluted family influence that flows from the use of external 
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expertise and capital in the R&D process”.
110

 Considering the importance of investments and 

technological expertise associated with R&D in high-technology industries, this loss of 

control is likely to be amplified in this sector.
111

 Hence, R&D investment is often perceived 

by family managers as a certain degree of SEW loss that affects their mixed gamble, when 

decisions on R&D are concerned. The family may also anticipate potential SEW gains if 

R&D is successful; however, these gains are probable (and may be highly speculative), while 

the loss of SEW due to diluted influence is certain.
112

 It follows that family firm’s predictions 

when considering the potential losses and the potential gains include a loss that does not occur 

in non-family firms, and that would not be offset by eventual SEW gains. According to the 

mixed gambles logic, a larger potential SEW loss relative to SEW gain shifts the family firm 

decision in favor of investing less in R&D relative to non-family firms.
113

 

While some researches have highlighted a negative correlation between family ownership and 

R&D investment
114

, the high-technology field offers a better context for testing SEW 

influence on family firm’s decision making in the R&D framework. Bad investments in R&D 

in a dynamic and rapidly changing market environment may entail the failure of the 

development of some capabilities essential for the firm survival in the global environment. 

For the family principals, despite the potential benefits of R&D, coming from the mixed 

gamble method, that they share with non-family firms, increased R&D also reduces the 

family principals’ SEW through loss of control, affecting the family firm’s mixed gamble and 

leading to the observed underinvestment.
115

 Therefore, it is expected that, notwithstanding the 

industrial field they operate in, family firms will reserve less investment to R&D relative to 

non-family firms. 

Investment in R&D involve several benefits, due to the importance of successful innovation 

(as  result of R&D projects) for a firm’s competitiveness and surviving chance. Of course, 

given the rapid technological changes and implementations in high-tech sectors, here R&D 

strategies’ success is even more important. A key quality in such settings is the ability of the 
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firm to enhance dynamism and resilience to acclimatize to changing environments.
116

 Firm’s 

dynamism and R&D capability are two mutually supporting capabilities, implying that R&D 

investment, in these high-technology environments, is essential for the firm’s long-term 

survival and is the main and major source of innovation.  

 

 1.4 The great potential of innovation: are family firms doing their best? 

Innovation has been referred to as “the successful implementation of creative ideas”
117

, which 

can lead to industry sector effectiveness and the prosperity of nations, and which can 

ultimately solve those problems that otherwise may be detrimental to a firm’s revenues. The 

US Small Business Administration (SBA) describes innovation as “a process that begins with 

an invention, proceeds with the development of the invention, and results in the introduction 

of a new product, process or service to the marketplace”. More simply, Glynn (1996) defines 

innovation as “a process characterized of two main phases: invention (or idea initiation) and 

implementation”.
118

 

Since innovativeness stands for the predisposition to support, encourage and stimulate new 

ideas, novelty, creative methods, experiments, and processes, through new practices and 

technologies, innovation is seen as the engine of a firm, seeking for competitiveness and 

survivability.  

However, nowadays, to design and to employ a successful innovation strategy is still 

challenging for the majority of firms, including the family-driven ones. In particular, some 

results suggest that “innovation in family firms is a really wide-ranging and complex task and 

that a proper understanding of these tasks and the related processes remains incomplete, 

asking for deeper, fine-grained theory building”.
119

 With respect to family firms, specifically, 

present findings bringing up the relationships between family firms and innovation are 

inconclusive and inconsistent
120

, making it difficult for these firms to identify an effective 

innovation process.  
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A deep and detailed analysis of previous literature on this matter could be useful to have a 

better understanding of the topic.  

Innovation is a wide area of interest for those who try to identify factors providing 

explanations for the differentials in firms’ performance, including those occurring within the 

family firms’ cluster.  

Previously, Blundell, Griffiths, and Van Reenen (1999) found that “innovation success, above 

all in  case of technological innovations, sustains superior firm performance”
121

 while Geroski, 

Machin, and Van Reenen (1993) reported that “innovation helps the firm to outperform its 

competitors”.
122

 As far as possible effects of innovation on firm performance are concerned, 

over the past few decades, scholars have devoted increasingly attention to this topic related to 

family firms. Integrating prior works in their study, De Massis et al. (2013) registered their 

conclusion that did not reveal a clear relationship between “family” (considered broadly as 

concepts associated with family involvement, family control, and familiness) and 

innovation.
123

 However, as noted previously, this evidence is not a conclusive one since some 

works suggest a negative relationship between family firms’ efforts to innovate and the 

innovation output they achieve as a result of doing so, while others find a positive 

relationship.
124

 

First of all, in the light of this research, it would be useful to underline that the background 

and the effects of innovation differ in family and non-family firms.  

As different types of owners differ according to the investment horizons, risk aversion, 

diversification plans, and return aspirations, ownership structure affects the firm’s innovation 

outputs. The family involvement in the sphere of ownership may affect innovation. In fact, 

firms owned and controlled by a family, due to their long-term orientation, may generate 

different percentage of disruptive innovations. In fact, it has been highlighted family firms’ 

longer planning cycle compared to that of non-family firms, and thus, the ability to innovate 

increases given that it needs time for innovation to develop.
125

 On the other hand, Eddleston 

and Kellermanns (2007) realized that “the performances of family firms improves when 
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owner-managers involve in the business other members of the family”.
126

 Since family 

members are more apt at understanding the obstacles and the possibilities the firm has to deal 

with, their involvement in managerial tasks can stimulate innovative behaviors.  

Second, family presence in every sphere of influence, from the ownership, to management 

and governance may encourage the development of resource exclusively traceable to family 

firms. The way how these characteristic resources are leveraged is also source of influence for 

innovation. For example, the unique characteristics of human, social, and marketing capital 

(familiness resources) within family firms can heavily affect the innovation process.
127

 

Furthermore, family firms’ typical incentives, authority bodies, and legitimacy standards have 

been generating specific advantages and obstacles that, on their turn, may affect innovation 

again. From that, it can be inferred that family involvement is highly expected to concern 

innovation, thus highlighting the importance to investigate innovation in family firms.  

Now, to study innovation within the context of family firms, important works have been 

completed. Resulting from these studies is a reasonably consistent finding suggesting that 

family firms innovation degree and investment decisions in R&D must be analyzed together, 

being these two elements linked by a cause-effect relationship. Even if the studies conducted 

are all concerned with this common thread, however the conclusions to which researchers 

have landed until today depict two different framework. Specifically, as it has already been 

stated, there is evidence that family firms allocate fewer resources to innovation-based inputs 

such as R&D relative to non-family firms.
128

 

Thus, on the one side, classifications of family firms as old and conservative businesses arise, 

with Gómez-Mejía et al. (2007) proposing an intuition according to which “family owners 

keep away from high-variance investments, due to their purview of defending family control 

rather than achieving a performance target”
129

 and other researchers highlighting that families 

might invest just enough in R&D and, thus, in innovation to secure their legitimacy to run the 

firm and to protect their SEW endowments. On the other side, a new perception of the family 

firm leading to more flexible decision-making processes and structures, with Hsu and Chang 

(2011) explaining that “family ownership is positively associated with the use of strategic 
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behavioral controls”
130

 with positive implications when deciding how to allocate a firm’s 

resources in the long-term.
131

 

Analyzing these two  lines of thoughts, it could be inferred that they both rest on theoretical 

bases. In fact, according to the socio-emotional wealth perspective, families are affectively 

committed to their businesses. In accordance, it is argued that “the SEW preservation in 

family firms can curtail a firm’s path toward innovation for many reasons, since family firms’ 

tendency to shelter their socio-emotional wealth possibly discourages their participation in 

collaborative innovation projects”.
132

 For example, the desire to keep the control of the firm 

within the family possibly limits a firm’s access to the investment capital that entails a 

dilution of control, and reduces the ability to fund promising innovation projects. In the same 

vein, the desire to guarantee a career for the family members can restrain the managerial skills 

needed to carry out ambitious innovation projects. These projects may actually disclose the 

family members’ incompetency and call into question their right to manage the firm—the 

crucial legitimacy for future trans-generational control. 

To summarize, some family firms face a dilemma: more investment in ambitious innovation 

projects may enhance competitiveness and sustainable performance, but it could also 

undermine the family’s aptitude to protect its socio-emotional endowments by a family 

control reduction. However, in order to produce patent-worthy innovations, research needs 

precisely these high-variance investments, since routine innovation, that generally is not that 

risky, is far less likely to represent the type of pioneering discovery that leads to new and 

innovative patents.
133

 Family predominantly look for security, and risk avoidance, hence the 

preference might be for investing R&D into less radical projects. When the family holds a 

large slice of the ownership cake, it consequently has more power to decide and to pursue 

modest innovation projects, and thus, to protect its SEW endowments, it might invest the bare 

minimum in R&D to secure the legitimacy to control the firm to the successors.  

Then, it becomes logic why family firms not only invest less in R&D, but more significantly, 

tend to chose pretty modest innovation projects that will have a smaller impact on  the family 

financial and managerial control. In short, family firms possibly focus on incremental 

                                                           
130

 Hsu, L.C. & Chang, H.C., (2011), The role of behavioral strategic controls in family firm innovation, 

Industry and Innovation, 18(7), pp.709–727. 
131

 Carnes, C.M., & Ireland, R.D., (2013), op. cit., p.1400. 
132

 Gómez-Mejía, L. R., Haynes, K. T., Núñez-Nickel, M., Jacobson, K. J. L., & Moyano-Fuentes, J., (2007), op. 

cit. 
133

 Harhoff, D., Scherer, F.M., & Vopel, K., (2003), Exploring the tail 1290 of the patent value distribution, in 

Grandstrand, O. (Ed.), The 1291 Economics of the Patent System, in press. 



 

25 
 

innovation projects, since these projects entail lower levels of economic and technical 

uncertainty and fit better the capability of a family-owned business.  

Hence, while a shy innovative spirit in family firms have lower economic and technological 

importance relative to other firms, for lone-founder firms the opposite can be assessed: there 

is evidence that founders, above all those who built very large companies, are more willing 

and possess the needed resources to undertake uncertain and challenging innovation projects 

with all the risks that this choice entails.  

In contrast, new studies are being completed with a large range of activities to examine the 

different components (e.g., inputs, activities and/or processes, and outputs) of the innovation 

process.
134

 The results from these studies are intriguing, since they generally suggest that 

“family firms have some benefits in terms of efforts to innovate due to the use of strategic 

behavioral controls”
135

 and more flexible decision making.
136

 Thanks to these two conditions, 

family firms are able to pursue longer-term goals (which often include innovation) rather than 

carrying out mainly short-term actions (typically less oriented to innovations development). In 

fact, it has been assessed that “family firms act boldly and show innovative and 

entrepreneurial tendencies”, as accordingly stated also by the aforementioned study of Hsu 

and Chang (2011).
137

  

Furthermore, Craig and Dibrell (2006) discovered that “family involvement leads to more 

flexible decision-making processes and structures and flexibility is undoubtedly an  important 

precondition for innovation efforts in that shifting capability and methods are commonly 

necessary to respond successfully to changes in external and internal conditions that a firm 

encounters when pursuing innovation”.
138

 Here it is implied that smaller firms, tend to be 

more flexible than larger ones, they are not caught up in bureaucratically complex procedures 

and can implement innovations more quickly.  

After these considerations, a new perspective emerges: R&D spending is undoubtedly related 

to the economic and technological importance of innovations, but there is an important 

difference between R&D spending as an innovation input measure and the meaning of 

innovation output produced. First, R&D spending relates only to the resources used for 

innovative activity not to its output or importance. R&D can lead to new knowledge, but this 
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knowledge must be brought to commercial use to become an innovation and have an impact 

on economic growth and firm performance.
139

 Second, previous researches show that 

innovations may vary enormously in their significance for technological progress and 

economic importance.
140

 Granted patents are not the perfect tool to measure innovation, since 

they reflect only partially knowledge commercial usefulness, but they are considered only a 

crude substitute for the economic and technological importance of innovations, given that 

they can differ in their importance for technological progress and their financial value for the 

firm.
141

 To assess whether patents have low or high economic and technological importance, 

the number of patent citations could be used. In fact, those patents that have been largely cited 

by other patents are considered to be more important from the perspective of technological 

progress and have higher economic value for the firm.  

Throughout this outline of firm innovation, it emerges that the main focus is on products and 

services innovation, opportunity identification, process and practice development, and 

creativity to accomplish fixed goals. Hence, it can be assessed that there seems to be a 

positive relationship between innovation and performance in family firms as compared to 

non-family firms and it is suggested that familiness plays an unquestionably important role in 

family firms’ efforts to innovate.  

 

1.4.1 Innovation process phases and stewardship culture dimensions 

The stewardship culture is thought to be associated with innovative performance and it is said 

to be consisting of three dimensions: autonomy, collectivism, and the resultant high-trust 

climate. The name of this innovation-supportive culture comes from the fact that its three 

composing dimensions are retrieved from the Davis et al. (1997) stewardship-theoretic 

model.
142

 Stewardship culture’s prerequisite is the willingness of organizational members to 

integrate themselves (social integration) and to internalize organizational requirements into a 

consolidated sense of identity (psychological integration), and incite psychological growth. 

The three cultural dimensions, mentioned above, are linked to the steps constituting the 

innovation chain, specifically idea generation, idea dissemination and idea realization.  

 Autonomous Orientation and Idea Generation. The first dimension of a stewardship 

culture focuses on motivation autonomy. Autonomous motivation involves acting with a 

sense of volition and can be contrasted with controlled motivation in which individuals 
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feel pressured to perform a certain task.
143

 More specifically, autonomously motivated 

organizational members only perform an activity when they find it truly interesting, while 

when they have a controlled motivation they are motivated by rewards or punishments or 

act under the influence of intrapersonal controls like avoiding feelings of guilt or 

shame.
144

 Organizations with an intrinsic stewardship culture foster motivation autonomy 

of their members, for example, through a focus on employee empowerment and the 

design of interesting jobs with broad and satisfying responsibilities.
145

  

The imprinting of autonomous orientation in firms encourages innovative ideas 

generation, the first step of the innovation chain. In this phase two important ingredients 

are needed, that is creativity and personal initiative. Creativity is mainly an intra-

individual cognitive process, but alone it does not work properly, since it needs to be 

accompanied by personal initiative.
146

 Both prior and after the initial creation of creative 

ideas, organizational members must engage in various self-initiated behaviors that go 

beyond prescribed job contents such as thinking about opportunities in the changing 

technological/market environment, engaging in explorative experiments, and spending 

time and energy fleshing out ideas.
147

 Of course, organizational members must benefit 

from a sense of control and responsibility over their work and should be familiar with 

autonomous organization of the tasks they are given, then they would be able to show 

initiative on the job. 

 High-Trust Orientation and Idea Dissemination. This second dimension of a stewardship 

culture consists of  the prevalence of trust among organizational members and it is a 

direct consequence of the other two stewardship dimensions: the autonomous and the 

collective orientation are both situated at deeper levels of an organizational culture, with 

a high-trust climate.
148

 When the organizational culture is embedded in the conviction 

that organizational members entail psychological growth and psychological and social 

integration within the organization itself, trust is expected to consolidate among peers and 
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between super- and subordinates.
149

 From that, the major importance of high-trust 

orientation in the stewardship culture.
150

  

High-trust orientation is associated with the idea dissemination phase, the second in the 

innovation chain. Dissemination implies that organizational members speak up with their 

innovation ideas, even if it is not without risks: other organizational members may, for 

instance, judge one’s idea as being not particularly novel or useful.
151

 Seeking for 

innovativeness suggestions, to some extent, challenge the status quo, and raise 

uncertainty levels. Those individuals directly affected by the proposed change may then 

vigorously resist the innovation idea.
152

 It comes without saying that without reciprocal 

trust organizational members are usually not willing to assume the risk of disclosing new 

idea proposals due to fears that others will be quick to criticize, ridicule or discipline 

them.
153

 Hence, to occur, idea dissemination needs a high-trust and open background.  

 Collective Orientation and Idea Realization. A collective orientation entails that 

organizational members are driven by concern for the well-being of the collective 

organization, as opposed to their own self-interest.
154

 This idea is at the core of the 

stewardship theory which depicts a steward as a person “whose behavior is ordered such 

that pro-organizational, collectivistic behaviors have higher utility than individualistic, 

self-serving behaviors”.
155

 Strong collective orientation implies that the contentment of 

organizational members is positively associated with the long-term success of the 

organization.
156

  

Collective orientation supported by the stewardship culture is associated with the last 

phase of the innovation process, that actually is the ultimate realization of the innovation 

idea proposal. This final step involves what is related to putting an innovation into 

effective use such as resource attainment, technical development, and utilization and it is 

primarily a collaborative process requiring the cooperation of numerous members across 

hierarchical levels (e.g., workers, managers, owners).
157

 This element of collective 

orientation, together with organizational members committed to the firm’s long-term 
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success, helps the realization phase of ideas. Based on their organizational commitment, 

collectivists will be inclined to invest their time, energy, and money in the innovation 

suggestions of others, to be helpful and collaborative, to engage in proactive behaviors in 

the face of problems, and to demonstrate perseverance when confronted with 

implementation difficulties.
158

  

The deep and rooted linkage between stewardship culture and firm innovation represents the 

reason why family firms might be characterized by a stronger innovation-supporting 

stewardship culture than non-family firms, at least at their early generation (i.e., parental and 

sibling) stage. Based on insights drawn from the family business literature, it can be argued 

that “the social conditions in early generation family firms satisfy their organizational 

members’ psychological need for relatedness which, in turn, enhances autonomy, trust, and 

collectivism”.
159

  

Relatedness captures “the original psychological need for people to feel a sense of 

belongingness, security, and connection to a social group”.
160

 If non-family firms’ focus is 

primarily on impersonal financial objectives, the vast majority of family firms (above all the 

early generational), besides being the tool to provide economic wealth for the family, are also 

used as a vehicle to nurture family members’ feelings of relatedness.
161

 These feelings are not 

exclusive for family members only, since families usually invest generously to build cohesive 

group of loyal employees. These so-called community building activities (e.g., inclusive 

training programs, flexible work arrangements) give employees a sense of being cared for by 

the family, thereby extending relatedness feelings to non-family organizational members.
162

 

Community building and relatedness feelings are not that common in non-family firms which, 

on the contrary, “tend to emphasize economic rationales and transactional as opposed to 

relational interactions”.
163

 According to self-determination theory, relatedness provide to the 

organizational members a satisfactory feeling that enhance their engagement in appealing 

activities, thus promoting psychological growth. To cite Deci and Ryan (2000), “a secure 

relational base appears to provide […] a sense of security that makes the expression of this 
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innate growth tendency more likely and more robust”.
164

 Thus, the family firms’ characteristic 

relatedness seems to be able to stimulate a strong motivation among the members.  

In brief, here it is proposed that family firms greatly benefit from consolidating cultural 

dimensions of autonomy (assisting idea generation), trust (supporting idea dissemination) and 

collectivism (sustaining idea realization).  

In early generation family firms, most relatives are closely linked to the nuclear family unit 

and are strongly committed to their business.
165

 That is why they are expected “to care deeply 

about the involved relatives’ affective needs and to invest generously in the building of a 

cohesive community of loyal employees so as to support the firm’s long-term well-being”.
166

 

Later generations (i.e., cousin) differ a lot from their predecessors. Relationships among 

cousins are often no closer than among non-family members, and they generally pursue more 

rationalistic objectives and shorter-term oriented strategies.
167

 Here it is proposed that 

differences in the prevalence of an innovation-supportive stewardship culture exist between 

non-family firms and early generation family firms, while there may be no such difference 

when considering late generation family firms.
168

 

As a conclusion of this evaluation, it is stressed that, due to a stronger consolidation of 

stewardship culture, parental and sibling firms, that is early generation family firms turn out 

to be more innovative than lone-founder firms and even than late generation family firms.  

 

1.4.2 Innovation input and innovation output  

Innovation is notoriously considered one of the key competitive advantages for firms.
169

  

On firm-level innovation, researchers distinguish between two main concepts: innovation 

input and innovation output.
170

 Innovation input is generally identified with the amount of 

financial investments of the firm that is devoted to the investigation and exploitation of new 

opportunities. Throughout the long and complex innovation process, innovation input is 
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transformed into innovation output, for instance, in the form of patented knowledge or newly 

developed products, which can ultimately lead to superior firm performance.
171

  

If some researchers assume that there is a positive correlation between innovation input and 

innovation output
172

, the “slope” of this relationship likely differs among organizations 

because of the complexity of innovation management.
173

 In other words, the efficiency of 

firms to generate innovation outputs from innovation inputs differ variously, hence firms’ 

conversion rate is very different from each other.  

To overcome the challenges related to the efficient conversion of innovation input into output,  

firms are required to possess a dynamic aptitude
174

; in particular, they must stand out in 

“resource orchestration” since “resources alone are not likely to produce a sustainable 

competitive advantage […] resources must be managed appropriately to produce value”.
175

 In 

other words, inefficient allocation and utilization of R&D resources caused, for instance, by 

organizational practices and routines that impede innovation, inadequate managerial incentive 

systems, can lead to a low conversion rate of innovation input into innovation output.
176

  

The great importance of innovation is the reason for the long researches and studies 

conducted on this field by scholars, interested in understanding innovation drivers and its 

shortcomings.  

 

1.4.2.1 Family firms and innovation input  

Building on the extant literature, two main reasons are proposed to highlight how, generally 

speaking, family firms rely on lower innovation input relative to other kind of organizations. 

First, family firm owners’ wealth often comes from a single or a small group of few firms.
177

 

Due to this wealth concentration, family firm owners are vulnerable to the uncertainty 

entailed by their investments and, as a consequence, they tend to avoid an involvement in 

uncertain projects.
178

 Thus, they hesitate to invest in new ventures
179

, since this involves the 
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potential need to cede some of their control to new partners. Moreover, since innovation 

projects are a priori uncertain, for instance, with regard to the timing and degree of 

technological and market success, family firm owners are thus expected to be unwilling to 

invest a substantial amount of resources into innovation, being the consequences of such an 

investment unforeseeable.
180

 

Second, family firms’ investment in innovation is often restricted due to family firm owners’ 

socio-emotional endowments and above all due to their non-financial goal to keep on holding 

control over the firm.
181

 Pursuing their goal to preserve the business for generations to come, 

they prioritize investments that strengthen the status quo. The effort to shelter the cash flows 

of the current business ultimately lessen the tendency toward risky new opportunities.
182

 This 

significantly affect innovation investments, given that pay-offs here are almost impossible to 

predict and subjected to high failure rates. Hence, because of the family firm’s double purpose 

to achieve economic efficiency and to preserve their interests, investments in the field of 

innovation are likely to be limited. In the light of this consideration, a relevant component 

seems to be the independence degree in the board of director. According to agency theory, 

boards of directors’ independence is the first tool to protect the firm from opportunistic 

behavior and from mishandling of resources. As far as boards of directors represent access to 

human and financial capabilities allowing a firm to behave innovatively, the existence of 

proper expertise among them may be able to perceive myopic innovation investments, 

whereas boards that are not independent from the managerial sphere (due to family 

relationships) will monitor the firm less effectively. 

In the same way, with dependent boards of directors eventual firm’s wealth expropriation is 

most likely to occur. As Anderson and Reeb (2004) infer, “independent directors can play an 

influential role in standing up to family opportunism and protecting the rights of all 

shareholders, not just those of the dominant shareholder”.
183

 When the family has enough 

power to chase its interests, it is very likely that family members will excessively pay 

attention to family needs while operating in the business, notwithstanding whether these 

needs are aligned with business interests. Thus, firms with dependent boards will more 

probably restrain their innovation investment, aimed at protecting the existing business’ cash 
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flows.
184

 From that, a supervisory board counting high percentage of family members’ 

components, could badly affect both the firm performance and its innovation input. 

Depending on the industry and country, firms’ average level of investment in innovation can 

exceed 10% of firm revenues (European Commission, 2013); therefore, innovation input that 

matches or exceeds the average input in the particular industry and country often cannot be 

financed internally, requiring external capital.
185

 By the way, family firms are noticeably 

unwilling to raise their debt levels or to lift money from the stock market.
186

 The essential 

reason for such unwillingness is that family firm owners are reluctant to relinquish control 

over the firm, for instance, to external investors, since this would put their socio-emotional 

wealth at risk, and, consequently, their focus on the non-financial goal to maintain control 

renders family firms’ innovation input limited per se.
187

  

Building on this discussion, it can be proposed that while their relative independence from 

short term-oriented markets would in principle allow family firms to take a long-term 

perspective and to make substantial investments in innovation, family firm owners’ sensitivity 

to uncertainty and their non-financial desire to maintain control over the firm prevents them 

from doing so.
188

 Thus,  family firms rely on lower innovation input compared to non-family 

firms.  

 

1.4.2.2 Family firms and innovation output 

Yet family firm owners’ sensitivity to uncertainty and their reluctance to relinquish control 

not only affect their firm’s innovation input, but also likely determine their firms’ 

orchestration of resources and thus influence how family firms convert innovation input into 

output together with their level of innovation output.
 189

 Some studies, drawing on the 

resource-based view of the firm, suggest the positivity of family influence on innovation 

output. Carney (2005), in particular, argues that “the distinguish governance structure of a 

family firm contributes to its specific, rare and inimitable resources, that cannot be found 

elsewhere”.
190

 A lot of these components positively affect innovation outputs. Hence, it is 

inferred that family firms are particularly suited to efficiently converting innovation input into 
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output and it is expected that the lower innovation input in family firms does not transform 

into lower innovation output.
191

  

Family firm owners, due to their control capability, their wealth absorption, and their 

unwillingness to relinquish control, are especially keen on monitoring and able to supervise 

the whole innovation process. As the innovation literature reveals, “one of the greatest source 

of ineffectiveness through the innovation process stems from those managerial actions that do 

not benefit the outcome of this process”.
192

 For example, managers can support their pet 

projects while denying support for other more promising projects, political disorder among 

middle managers can delay the implementation of innovation projects, and a prolific use of 

the granted resources can introduce substantial inefficiencies into the process.
193

 Such 

inefficiencies are often favored by the restricted bunch of information on the specific 

innovation project at the disposal of founder firm owners, and by their incapacity to closely 

check and to influence the innovation process. On the contrary, due to their high level of 

control, family firms are well suited to ensuring efficient transformation of innovation input 

into output since family owners have superior power to implicitly and explicitly monitor 

managers and can act as “sophisticated investors”.
194

  

From a managerial point of view, family businesses are often quite reluctant to choose non-

family managers to manage the firm from the top
195

 and, thus, family firms may lack the 

needed adequate pool of human capital to achieve successful innovation. Some studies, 

however, have found evidence of positive innovation behavior of family managers, who are 

less interested in short-term performance, being usually safe in their positions and hence 

tending toward the achievement of long-term success.
196

 They behave strategically by 

supporting plans favoring long-term survival and job security, which are essential elements to 

stimulate higher innovation productivity. This feeling of protection toward the firm usually 

results in nurturing loyalty of the employees, personal commitment to the firm and 

involvement in its activities, which makes it possible to preserve unique skills and knowledge 

through richer experience and, in the end, to increase innovation output.  
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Family members exercising managerial roles may also help communication and decision-

making thanks to the close familiar ties, thus benefiting innovation output again. In fact, 

informal managerial schemes, communication, and collaboration lessen information 

asymmetries within the same firm and generate more informal agreements commonly related 

to innovative activity.
197

 Further, family managers result to be more productive than non-

family employees, due to the fact that they are committed beyond mere decision-making. This 

makes them more apt at making adjustments or at solving problems than non-family 

managers when dealing with unforeseen events and environmental ambiguity. Moreover, their 

willing to ward off uncertainty and their hesitancy to take on external money again induces 

family firms to guarantee an efficient or “parsimonious” conversion of innovation input into 

innovation output.
198

 

Furthermore, the family owners’ desire for control and their interest for non-financial goals 

lead to the development of distinguish resources and abilities that promote the innovation 

process. Family firms have been shown to pursue non-financial goals such as creating and 

maintaining trust-based, long-term relationships with both firm-internal and external 

stakeholders and it is underlined that pursuing such non-financial goals, over time, goes along 

with the development of a firm-level network, firm-internal human capital, and routines that 

are beneficial for the conversion of innovation input into output.
199

 Specifically, family firms 

have privileged network access fostering the exchange of information and the process of 

innovation.  

A profuse list of innovation literature stresses the crucial relevance of a firm’s network for the 

development of its innovation process since “networks can provide access to knowledge and 

resources that are not readily available via market exchanges”.
200

 Here, it is argued that family 

firms have privileged network access, as family firm owners’ non-financial goals direct the 

attention of family firms to building up and maintaining long-term and trust-based 

relationships with external stakeholders such as suppliers, in particular those that are also 

family firms, and loyal customers.
201

 Given their long-term orientation and their highly trust-

based nature, family firms are particularly able to benefit from their network partners, and to 

focus on, and ultimately to implement, the suggestions of these trusted characters. In 

summary, their focus on ties to external stakeholders, above and beyond economic (short-term) 
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transactions, embeds family firms in a trust-based network and endows them with a superior 

ability to leverage external networks, which has been labeled a manifestation of dynamic 

capabilities.
202

  

Moreover, it should be underlined how “the focus of family firm owners on non-financial 

goals leads to particularly high levels of human capital and beneficial intra-organizational 

processes and systems that will further support the innovation process in family firms”.
203

 

Particularly, family board members have a systematic knowledge both of the firm and of its 

network, sustaining wise innovation strategies, but they also benefit from ties to owners and 

managers, that create a unit body of control and a strong alignment of interests. All this 

fosters cohesion and commitment within the firm and “foster[s] the reassessment of beliefs, 

generating a greater understanding of the collective view and aiding family firms to re-frame 

and renegotiate their perspectives on a regular basis”.
204

 Hence, the interaction between 

family and business gives rise to specific advantages in building a strong relational capital 

(network of ties to other firms and external actors), a social tacit knowledge, but also a 

cohesive human capital (reputation, expertise, and experience).  

This feature of family firms surely plays a key role in the innovation process, given that “a 

firm’s innovative performance is at least partially a function of the value of its human 

capital”.
205

 High levels of human capital within a firm are beneficial within the innovation 

process because the interaction of experienced and skilled employees leads to the 

accumulation of implicit or tacit knowledge, which, in turn, fosters the development of new 

technologies.
 206

   

In other words, the monitoring and the non-financial goals of family firms likely entail high 

levels of tacit knowledge among employees and the existence of systems and processes that 

are capable of efficiently transforming innovation input into innovation output over time.
207

 

Thus, it is proposed that family firms rely on higher innovation output compared to non-

family firms.  
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1.4.3 Product innovation in a family firm perspective 

Product innovation has long been source of competitive advantages, thanks to which firms 

have managed to enlarge already existing markets and even to create new ones. Product 

innovation entails first to search for knowledge and, then, to recombine the results, since 

firms look for knowledge components throughout several domains trying to identify new 

possible combinations. 

It is possible to classify three main areas around which the features of the product innovation 

process can be grouped: a) strategy, which refers to the long-term objectives of the product 

innovation process and their relation with the firm’s business and corporate strategy; b) 

organization, which refers to how resources involved in the product innovation process are 

ordered with the purpose to accomplish the established goals; c) climate, which refers to the 

recurring patterns of behavior, attitude, and feelings the work is permeated with throughout 

the innovation process.
 208

  

 Strategy. A first strategic aspect concerns “whether the goal of the product innovation 

process is to develop and bring to market something which represents a breakthrough 

advancement or only a minor improvement over the status quo”.
209

 The development and 

commercialization of a totally new product with radically new functionalities or with a 

far lower cost relative to its alternatives is a really risky strategy. Otherwise, a firm may 

try to lessen risks and resource commitment through the proposal of a new product which 

improves the benefits now provided to consumers only incrementally.  

A second strategic aspect regards “whether a firm leverages the competencies and 

technologies of external organizations (e.g., clients, suppliers, competitors, universities, 

individuals) during the innovation process, or rather if it relies on its own R&D and 

technological assets”.
210

 Within the same firm, may even be undertaken diverse 

innovation processes, and even different stages of the same process under highly 

dissimilar degrees of openness.
211

 

 Organization. Concerning how the innovation process is organized, a first aspect regards 

“whether process activities are carried out by purposefully created project teams, staffed 

with people temporarily drafted from the various functions of the firm (e.g., R&D, 

marketing and sales, operations) who respond to the team leader, in which case we talk 
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about cross-functional team, or rather the different functions contribute to innovation 

projects by devoting part of the time of their human resources, who however continue to 

respond to the functional head, known as functional organization”.
212

 

Another chief organizational issue concerns whether the responsible for a product 

innovation project benefits from a high degree of autonomy or not, according to how 

process activities are carried out and unpredicted problems solved. Whereas high levels 

of autonomy can impede the exploitation of synergies across innovation processes, they 

are likely to improve the flexibility and speed of innovation activities.
213

 

 Climate. A first important feature of the organizational climate is the degree of 

uncertainty, ambiguity, and personal initiative toleration and encouragement, thus the 

extent of risk tolerance. In a risk-taking climate, people will feel free to take a gamble on 

some of their ideas and think “out of the box,” whereas in a risk-averse context, people 

will be more cautious and will always try to “stay on the safe side”.
214

 Of course, a risk-

taking climate is the most suitable background for product innovation, but disadvantages 

exist too since this climate may divert resources from the routine business activities to the 

disadvantage of the firm’s general efficiency. A second aspect regarding the recurring 

behaviors that permeate the product innovation process concerns “whether a highly 

formalized and structured approach is superimposed to preside over the progress of 

innovation activities (e.g., a stage-gate system), or rather a more adaptive and 

unstructured line is used, which entails continuous adaptation from individuals to the 

changing contingencies evolving during the project”.
215

 

It has been found that a firm’s willingness and capability to seek for radical innovations is 

enhanced by a risk-taking organizational climate and a low degree of formalization, and that a 

functional organization appears to be more appropriate when pursuing incremental 

innovations, whereas radically new products and services require a cross-functional 

organizational endeavor.
216

 Furthermore, high degree of autonomous decisional ability of the 

individual responsible, when concerning product innovation process, may be associated with 

a low formal and adaptive innovation process’ climate.  
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1.4.3.1 Innovation through tradition: the footprint of the past in family firms  

We have just underlined that product innovation is a primary source of competitive 

advantage.
217

 Conventional beliefs about innovation underline the importance of the past, 

habitually “perceived as a source of resistance that leads to inertia, excessive path dependency, 

the liability of senescence, and core rigidity”.
218

 Old knowledge is easily damaged by 

obsolescence and often it is not suitable for actual needs and expectations
219

, undermining 

value and usefulness of the new products that conceal that knowledge. Thus, relying on 

knowledge from the past can cause path dependence, inflexibility, and conservatism, reducing 

a firm’s capability to successfully innovate and meet current environmental needs and 

expectations.
220

 Hence, managers are generally suggested to gain acceptance to leave the past 

behind and unlock the doors to the future.
221

 This unfavorable view of the role of the past 

results in a “recency bias” that leads firms “to give excessive weight to the most recent 

knowledge and overlook the potential benefits of old knowledge, inadvertently hindering 

firm’s innovation performance”.
 222

  

Yet the potential opportunities that the study of the past can disclose in terms of products’ 

innovative development have been recognized only recently by the scholars.  

Of course, knowledge pertaining to the past is increasingly recognized as a powerful and 

unique source of innovation advantage and, in line with the increasing awareness among 

scholars and practitioners that past knowledge has the potential to sustain and enhance a 

firm’s innovation performance, existing research offers little understanding of why the past 

can be valuable and how managers can leverage it to innovate.
223

   

Though, the concept of innovation through tradition (ITT) offers important food for thought. 

This strategy entails an important innovative approach toward product that firms can exploit 

to develop new products by leveraging temporally distant knowledge. By integrating insights 

from different research streams, it can be defined a model of ITT that “maps the process 

                                                           
217 Banbury, C. & Mitchell, W., (1995), The effect of introducing important incremental innovations on market 

share and business survival, Strategic Management Journal, 26(1), pp.161–182. 
218

 De Massis, A., Frattini, F., Koptlar, J., Petruzzelli, A. M., Wright, M., (2016), Innovation through tradition: 

lessons from innovative family businesses and directions for future research, Academy of Management 

Perspectives, 30 (1), p.94. 
219 Sorensen, J. & Stuart, T., (2000), Aging, obsolescence, and organizational innovation, Administrative 

Science 

Quarterly, 45(1), pp.81–112. 
220

 De Massis, A., Frattini, F., Koptlar, J., Petruzzelli, A. M., Wright, M., (2016), op. cit., p.94. 
221 Adner, R. & Snow, D., (2010), Old technology responses to new technology threats: Demand heterogeneity 

and 

technology retreats, Industrial and Corporate Change, 19(5), pp.1655–1675. 
222 De Massis, A., Frattini, F., Koptlar, J., Petruzzelli, A. M., Wright, M., (2016), op. cit., p.94. 
223

 Ibidem. 



 

40 
 

through which firms can gain access to and use past knowledge, and highlights the 

capabilities that the firm needs to interiorize and reinterpret past knowledge to innovate”.
224

 

The most suitable context for a proper appreciation of past leverage in innovation is 

unquestionably that offered by family firms. Here, the surprising longevity and long-term 

orientation of some family businesses can result in a special capability to create links between 

their past, present and future, enabling them to search and recombine temporally distant 

knowledge to develop new products, thus achieving a balance between exploration of novelty 

and exploitation of existing knowledge.
225

  

According to this logic, the risks entailed by a mere past habits’ emulation vanish and the past 

becomes a precious and priceless resource. The firm, in particular, can “search for and access 

knowledge created at different points in the past in order to create new products”.
226

 The 

exploitation of knowledge pertaining to the past may involve many potential benefits, such as 

higher reliability, lower retaliation risks, and distinctiveness. This perspective finds support in 

the innovation benefits of searching across time, including reducing the risk from incorrect 

applications of new knowledge and increasing the reliability and legitimacy of innovations.
227

 

Benefits arising from ITT become especially important when consumers try to find an answer 

for their needs in the past looking for a guide in increasingly muddled and culturally unstable 

periods; in this respect,  past knowledge integration with new products can give rise to 

positive outcomes and legitimize innovative functions.
228

 Thus, to belittle the past in the 

context of innovation represents a mere cultural choice and it is not a strategic need. 

Relying on past knowledge to innovate can be especially effective in those industries where 

customers show a constant need to be satisfied by balancing preservation and adaptation, such 

as health, food, beverage, and luxury.
229

 This temporal search process is closely entangled 

with the concept of tradition, referred to the stock of knowledge, competencies, materials, 

manufacturing processes, signs, values, and beliefs pertaining to the past.
230

 Tradition means 

stocks of know-how, symbolic and cultural content, and micro-institutions of practice handed 

down across generations and contributing to shaping the identity of individuals, organizations, 
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and territories.
231

 Ultimately, according to the resource-based view of the firm
232

, tradition is 

perceived as a unique and distinctive resource whose intrinsic nature makes its imitation 

difficult to realize, contributing to its rarity and uniqueness. Hence, “firms that are able to 

develop a proper range of dynamic capabilities that allow them to leverage a specific tradition 

may be able to create and capture value from innovation and thus create and nurture 

competitive advantage”.
233

 

According to the ITT strategy, product innovation comes from the interaction of four building 

blocks. 

 Sources of past knowledge. Two specific sources of past knowledge are especially 

important in ITT: a) knowledge pertaining to the traditions of the firm itself and b) 

knowledge pertaining to the traditions of the territory in which the firm is located.
234

 As it 

is known, firms and geographical areas are both evolving along distinct trajectories of 

specialization, following a path-dependent process that strongly relies on past knowledge 

gained from research and/or practical experience.
235

 This past knowledge embeds long-

standing habits and uses of specific communities, that are usually passed on orally down 

through generations. By leveraging tradition it is thus possible to rediscover distinctive 

knowledge whose adaption to current market needs and expectations may open the door 

to the creation of unique opportunities for product innovation and, as a consequence, 

competitive advantage.
236

 

A great example is the family firm Aboca
237

, which actively seeks and leverages past 

knowledge that lies within the firm’s tradition, since it originates its products from the 

heritage of ancient herbs and techniques of production used in Tuscany, in Valtiberina.  

 Forms of past knowledge. Long-consolidated criteria distinguish between codified and 

unspoken forms of knowledge. Codified knowledge reduces the costs of transmitting, 
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storing, and reproducing such knowledge; tacit knowledge cannot be easily transferred 

because it is not expressed in an explicit form.
238

 In the context of ITT, codified 

knowledge is in the form of raw materials and manufacturing phases, but past knowledge 

can also be codified in product signs (combinations of colors, textures, symbols, etc.) 

communicating messages to product users; tacit knowledge, on the other hand, is mainly 

related to the assumptions and values at the base of an organization’s culture in the past, 

that according to Schein (2004), are unconscious, taken-for-granted beliefs, perceptions, 

thoughts, and feelings representing the ultimate source of values and actions in an 

organization.
239

  

Again Aboca’s example shows that family businesses involved in ITT, to create new 

products, intentionally detect and exploit traditional raw materials, even if they are not 

used anymore, since its products embed ancient herbs’ properties. Examples of tacit 

forms of past knowledge include the conviction that human beings and nature are 

strongly intertwined and co-evolve, and that a sustainable future is possible only if we 

respect nature, a solid belief, shared by all Aboca employees, that inspires all product 

innovation projects initiated by the firm.
240

 

 Types of product innovation. Product innovation research suggests that codified and tacit 

knowledge can be reinterpreted to develop two types of product innovations: a) 

innovations that offer new functionalities by innovating the technologies on which the 

product is built and b) innovations that determine a change in the reason why customers 

buy a product by building on its original meaning.
241

 The first type creates innovative 

functionalities through scientific and technological development. This approach starts 

from a progressive knowledge in basic science and tries to develop researches to put 

products into the market. The second type “starts from the comprehension of subtle and 

unspoken dynamics in socio-cultural models and results in proposing radically new 

[product] meanings and languages that often imply a change in socio-cultural 

regimes”.
242

 Both these kinds of product innovation can depart from past knowledge, 

since old materials or manufacturing processes can indeed generate new innovative 

products or develop their functionalities. At the same time, past knowledge carries a rich 
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set of values and beliefs that can restore positive feelings and infuse existing products 

with new meanings, thus opening novel market opportunities and making products able 

to satisfy new or latent customers’ needs.
243

  

According to the previous example, Aboca products balance ancient and sometimes 

forgotten herbs’ properties thus creating really effective drugs with no side effect.  

 Interiorization and reinterpretation capabilities. Specifically, interiorization refers to the 

firm’s capability to internalize (within its organizational boundaries) potentially useful 

knowledge from the past, by searching and sourcing it from the tradition of the firm or of 

its territory, while reinterpretation is the capability of making this knowledge marketable 

and useful to satisfy contemporary customer needs by combining selected forms of past 

knowledge with up-to-date technological solutions.
244

  

In terms of interiorization, the key for ITT implementation is to bring past knowledge 

culturally close to employees, especially those involved in the innovation process.
245

 

Through interiorization, past knowledge is fully understood and risks of incorrect 

applications due to forgotten practices, lost records, and staff turnover are reduced, that is 

why a critical aspect of ITT is actually to create a tight link between past knowledge and 

the experiences of employees, since such capabilities allow inventors to absorb and apply 

past knowledge to develop new products.
 246

 Creating a strong link between employees 

and past knowledge pertaining to the firm’s or local tradition, such knowledge may be 

internalized and leveraged in the new product innovation process.  

With respect to reinterpretation, past knowledge integration and its recombination are two 

crucial stages of the process of product innovation. First, past knowledge and 

technologies deriving from other industrial fields can be recombined together to refresh 

the firm’s skills and competencies, avoiding obsolescence and enhancing the range and 

the extent of this process of recombination.
247

 Second, past knowledge may be 

recombined also with solutions and technologies that are familiar and largely adopted in 

the specific industrial field but used to develop new unexpected functionalities or 

meanings of the product.
248

 Thanks to this approach, successful new products may be 
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created by gathering elements that are usually perceived as isolated and divergent when 

put together.  

Following the vein of the previous example, the Aboca Museum and the Bibliotheca 

Antiqua illustrate how historians and researchers interiorize the tradition of the territory 

where the officinal herbs are cultivated, including its history and culture.
249

 Here, specific 

training courses and a variety of symbols in the headquarters and production sites are 

used to spread and share knowledge about the properties of traditional officinal herbs.
250

 

Aboca also presents reinterpretation capabilities that make it possible to match past 

knowledge and technologies specifically related to this industry, but also ancient herbal 

compounds and new leading manufacturing techniques broadly spread throughout the 

pharmaceutical industry.  

 

 1.5 Suggestion to solve the ability-willingness paradox in family firms: FDI 

All through the dissertation on family firms approach toward innovation, it clearly emerges a 

sort of contradiction, a phenomenon that has been called the paradox affecting family-driven 

innovation.
251

 It has already been mentioned here the key difference between R&D spending 

as an innovation input measure and the importance of innovations that a firm produces, 

underling that actually R&D spending relates only to the resources used for innovative 

activity and not to its output. R&D can lead to new knowledge, but this knowledge remains a 

mere and useless resource if it is not effectively developed and efficiently deployed. This 

paradox emerged also after the investigation of the relationship between family firms and 

innovation input and output, thus underling how the former is critical and weak, while the 

latter generally conveys great results, relative to non-family firms.  

From that, it has been inferred that the propensity to acquire knowledge outside the firm’s 

boundaries is lower in family firms, but also that, at the same time, “family firms have 

superior ability to identify opportunities and acquire knowledge from outside their boundaries 

because of their non-economic goals, long-term orientation, and discretion to engage with 

external stakeholders, and this accentuates the paradoxical effect”.
252

 It comes that family 

firms generally show lower propensity to carry out innovation projects if compared to the 

non-family counterparts. However, once the firm has decided to adopt an innovation, “the 
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high discretion of family firms (due to their personalized control) lowers the barriers to the 

integration of the innovation and its actual use: again, this leads to a paradoxical behavior”.
253

 

To help family firms in generating and capturing the maximum value from innovation, these 

paradoxical effects need to be unlocked. Only in this way family firms will be able to realize 

the potential of innovation for creating and sustaining competitive advantage over time and, 

after a deep analysis of the phenomenon, it is clear that this result can be achieved by 

carefully aligning the strategic decisions a family firm takes in innovation with its 

idiosyncratic characteristics.
254

 

In this context, the concept of family-driven innovation (FDI) provides the suitable 

framework to present a profitable theory and practice of innovation in family firms.
255

 The 

FDI is defined as “an internally consistent set of strategic innovation decisions that allow 

family firms to resolve their innovation paradox by ensuring a close fit between these 

decisions and the characteristics of the family firm”.
256

  

As first step, the analysis of the internal uniformity between the main contingency aspects that 

make out family firms’ characteristics and depict their heterogeneity, together with the 

internal consistency between the main contingency factors capturing the heterogeneity of 

innovation decisions.
257

  

On the one hand, the heterogeneity of family firms can be captured through three contingency 

factors.  

 The Where, that is the “favorable disposition of the involved family to engage in 

distinctive behavior. It encompasses the goals, intentions, and motivations that drive the 

family involved to influence the firm’s behavior in directions that are different from those 

pursued by firms without family involvement”.
258

 It is represented by the goals and the 

intentions of family owners and it answers to the question “Where do we want to go?”. 

 The How, and hence “the discretion of the [involved] family to direct, allocate, add to, or 

dispose of a firm’s resources. It also includes latitude in selecting the goals of the 

organization and in choosing among the range of feasible strategic, structural, and tactical 
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decisions.”
259

 The organizational authority arises from the family owners’ power and 

legitimacy, which is a function of the structures, governance mechanisms, and decision-

making processes that regulate and constrain the discretion of family owners.
260

 It 

answers the question: “How can we go there?”. 

 The What, referred to the family’s power to act and the resources and capabilities that 

family owners need to deploy in order to pursue their goals and lead the firm in the 

desired direction.
261

 It is the answer to the question: “What do we need to go where we 

want to go?”.  

On the other hand, innovation decisions heterogeneity has to be studied. Again, the decisions 

to be taken to develop an appropriate innovation strategy do refer to three key questions. 

 The Where of the innovation strategy, referred to the directions in which a firm searches 

for the resources and knowledge it needs to feed its innovation process.
262

  

 The How, concerning the strategic approach that a firm applies in the development and 

exploitation of its innovations.
263

  

 The What, that is the different types of innovations that a firm can decide to invest in. A 

firm may choose to focus its efforts and resources to innovate its products/services or to 

change its business model.
264

  

In the second step, the fit among the contingencies of innovation decisions’ heterogeneity and 

those of family firm’s heterogeneity must be taken into account.  

Finally, in the third step, it should be recognized that “when there is a misfit between 

innovation decisions and family firm characteristics, creating a competitive advantage 

through innovation in family firms is unlikely”.
265

 On the contrary, if there is a match 

between innovation decisions and family firm’s characteristics, then FDI is a viable option 

and innovation may represent a profitable competitive advantage. 

The family-driven innovation theory thus argues that only through an appropriate fit between 

the heterogeneous dimensions of family firms and that of the strategic innovation decisions, 

the paradox hindering innovation in family firms can possibly be overcome and the firm’s 

innovation potential be unlocked to allow the firm to pursue even more competitive 

advantages in a forward-looking projection. 
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Chapter 2  

INNOVATION IN PHARMACEUTICAL FIRMS: AN INSIGHT 

This chapter presents a general introduction of the worldwide pharmaceutical industry, then 

introducing one of the most important tool regulating it, the patents. Then we will provide 

some insights in the pharmaceutical historic developments and achievements, together with 

possible future horizons and opportunities. Further, analyzing the innovation value chain of 

the pharmaceutical industry, we will have a glance to the complex and multifaceted R&D 

process, going through each one of its phase. Furthermore, we will provide a deep 

investigation on the innovation topic, pointed out as the core driving force of pharmaceutical 

firms survival capability, proposing also an analysis of the open innovation model, the 

winning one.  

 

 2.1 The pharmaceutical industry  

Pharmaceuticals are a significant industry, and of growing significance. Its revenues had 

reached over one trillion US dollars in 2014 worldwide, with the largest portion of these 

revenues coming from the North American market, given the leading role of the US 

pharmaceutical industry.
266

 Taking the US case as an example, what emerges is that the share 

of prescription drugs in total national health care expenditure increased from 4.9% in 1980 to 

10.0% already in 2004, corresponding to 1.6% of GNP, thus underlying the great profitability 

of this industry, but also the huge amount of investments needed, since new drugs are 

extremely costly to develop.
267

 But together with the US pharmaceutical market, developing 

countries start to emerge as well. Emblematic is the case of the Chinese pharmaceutical sector 

that has shown the highest growth rates relative to previous years.  

The worldwide market for pharmaceuticals is expected to grow from around $1 trillion in 

2015 to $1.3 trillion by 2020, representing an annual growth rate of 4.9%. Several global 

demographic and economic trends are driving pharmaceutical consumption, including a 

rapidly aging world population and an associated rise in chronic diseases, increased 

urbanization and higher disposable incomes, greater government expenditure on healthcare 

and growing demand for more effective treatments.
268
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At the same time, the pharmaceutical industry is one of the most attractive industries for R&D 

investment, due to the high rate of profitability coming from commercialization, 

notwithstanding the high degree of risk linked to the R&D phase. Patricia Danzon 

characterizes R&D investments in the pharmaceutical sector as “investments with a multi-

year payment over the market life of a drug”.
269

 R&D activity costs and technological 

changes rate are really high; Schumpeter explains that investments made in sectors, 

characterized by rapidly changing conditions having an impact on the innovativeness of the 

product, are “like shooting at a target that is only indistinct by moving and moving jerkily at 

that”.
270

 Hence, as he argues, “it becomes necessary to resort to such protecting devices as 

patents”.
271

 

The pharmaceutical industry is of primary importance to human health; specifically, the 

access to innovative, safe and affordable medicines should be granted to everybody. In 

particular, what makes the pharmaceutical sector different from other markets in light of the 

characteristics of its products, is the relations between the involved market agents 

(pharmaceutical companies, National Health System, doctors and pharmacists, patients) and 

the presence of a particularly rigid and complex regulatory and operating mechanism. The 

merely distinguish element, when analyzing the pharmaceutical sector, is the need for a 

balance that must be reached between the strong presence of public intervention, influencing 

both the supply side and the demand side, on the one hand, and the seek for constant 

innovation, essential premise for the development of the sector, on the other hand. 

Examining its structure, the pharmaceutical industry reveals itself to be characterized by a two 

tier configuration. Originator firms are motivated by the patentability of their products, 

assuming high initial investments covering their R&D progress, whereas generic 

manufacturers do not incur in such high expenses as they deal with the manufacturing of off-

patent products. The high initial investments rate needed is justified in relation to R&D 

activities on the basis of potential high rate returns. Although, it has been estimated the time 

frame to bring a new medicine on the market fluctuates between 10 and 12 years, there is a 

high degree of risk, since many projects fail to pass the clinical trials phase. In a sense, this 

factor can be a stimulus for originators seeking to impose barriers to entry for generics, thus 

gaining the chance to retain high profits that would compensate previous failures as well as 

ensuring a high rate of return. This leads to discrepancies between the avidity of obtaining 
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profit interests and the founding mission of pharmaceuticals, that is the improvement of 

public health. 

Analyzing the features of both the supply and the demand side in the pharmaceutical 

environment, relevant information emerge.  

Radical innovation is strongly likely to be fostered by the supply side rather than the demand 

side. This is because a new drug would not be developed if it can be foreseen that once 

commercialized it can be easily replaced by another product. Evermore, the development of a 

new drug may not be carried out if there were no legal means to prevent the development of 

substitutes.
272

 Consequently, it can be inferred that, unless an undertaking can be assured that 

it would have an exclusive right upon the development of a new drug, being protected from 

competitiveness, it would not innovate. This is a point that should not be undervalued. A 

development, when covered by a patent, will not be vulnerable compared to competitive 

pressures from actual supplies of existing  competitors, will not be exposed to the threat of 

future expansion by actual or potential competitors. Hence, as long as the drug is covered by 

a patent, an undertaking may charge excessive costs to the disadvantage of consumers.  

On the other hand, it is also true that a patent is seen as an indispensable tool, in the light of 

the fact that it allows to secure investments for the development of new medicines. In a more 

and more competitive market, it is predictable that upon patent expiration, the price would 

drop from the monopoly level to a level equal to the marginal cost of production, resulting in 

the entrance of generic manufacturers on the market. Nonetheless, this can be avoid if, for 

instance, an originator patents around the basic patent to extend size and longevity of that 

patent, generating uncertainty which, consequently, delays market entry of generics.  

Assuming the perspective of the demand side, we infer that final users do not seem to have 

much responsibility in the competitive process. This is because the pharmaceutical market is 

a monopsonist one, whereby, the National Health Authorities hold the buyer power. However, 

the National Health Authorities often lacks price sensitiveness and bargaining power. Thus 

we can deduce that even in a condition in which there is a monopsonist on the market, 

notwithstanding the importance of the functions of that drug, the bargaining power of the 

buyer will be undermined.  

In addition, also the prescribing practice has its effect on demand in so far as, depending on a 

country’s price reimbursement scheme, doctors and pharmacists may not be price sensitive in 
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prescribing medicines, leading the consumer or the health insurer to bear a bigger cost since 

originator medicines may be prescribed also when a cheaper generic version of the drug is 

already available on the market. Moreover, this kind of prescribing practice turns out to be 

inefficient encouraging the shift of resources of an undertaking from the crucial R&D activity 

to the efforts devoted to the promotion phase, that should, in contrast, assume a secondary 

role. To this effect, it can testify that pharmaceutical companies undertake great efforts to 

make their products the favored choice. It can also happen that they propose negotiations 

regarding discounts for doctors and pharmacists in exchange of the prescription of their 

product to the patients. In the Final Report, the estimation of the Commission around 

marketing costs for drugs prescription in 2007 was around the 21% of annual turnover, while 

the R&D expenditure represented only its 18%.
273

  

It could be thus appreciated that the consumers do not hold any countervailing power, 

consequently, the dominant undertaking in the pharmaceutical sector is able to act 

independently of its consumers.  

A solution to this critical situation could be to shift more cost into the final consumer which 

will incentivize him to be more “demanding, hungrier for information and more sensitive to 

value”.
274

 In the light of the above arguments, it is submitted that the pharmaceutical sector is 

to a significant extent safeguarded from the free play of supply and demand. This statement is 

even more strengthened when looking at the effects of the regulatory framework which varies 

from one Member State to another.  

In fact, analyzing the phenomenon from a geographical point of view, it can be highlighted 

that the global drug market is geographically concentrated, with sales in the US accounting 

for about 48% of the total, followed by Europe’s 29% and Japan’s 11%.
275

 This happens 

because the fixed cost of creating a new medicine is so high and new drugs are so expensive 

that only consumers in rich countries can afford them.  

Nevertheless, there are also some other markets growing in the pharmaceutical industry and 

the we found traces for a promising economic development of countries like China and India 

that will probably lead soon to a substantial change in the world distribution of market shares. 

Under these circumstances, there are thought to be many potential drug producers, hence the 

need for this industry of dynamic competitiveness, and therefore high degrees of 

innovativeness with newcomers frequently challenging incumbents through innovative 
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superior drugs. To some extent, these conditions provide a perfectly designed framework of 

the global pharmaceutical industry. But, to some other extent, they do not, since, while some 

people esteem the pharmaceutical industry, some others despise it.
276

  

We conclude that, being the pharmaceutical industry built on intellectual monopoly, it is a 

clear example that, without the protection of newly discovered patents, the outpouring of new 

wonder drugs we have grown accustomed to would have not materialized, our life 

expectancies would be a lot shorter, and millions of people would have died of the diseases 

Big pharma has instead managed to cure.
277

 In an opposite perspective, Big pharma is 

designated as the scourge of humanity: an oligopolistic group of people that, through a strict 

control on drugs all around the globe and through the rejection to sell medicines at their 

marginal cost, are letting millions of people die only because such drugs are not affordable for 

them.  

In conclusion, the pharmaceutical industry appears as an extremely complex phenomenon to 

analyze, given the very different and contradictory angles and viewpoints from which it can 

be approached, but we will start from these consideration in order to present the perspective 

we stick to all along the research. We are aimed at demonstrating that Big pharma, if we 

consider its nature and the purpose motivating its creation and its development, is not 

necessarily the monster some depict; moreover, we will analyze the case for patents in 

pharmaceuticals, conveying a study of both their advantages and their weak points, and how 

sometimes they are associated to and embodied with the mere representation of monopolism. 

 

2.1.1 Patents and their objectives   

Generally speaking, a patent is a property right granted by a sovereign state to the inventor of 

a novel, non-obvious and useful invention.
278

  

In analyzing the crucial role of patents in the industrial world we would like to start from here: 

“intellectual property has strong public characteristics and tends to generate significant 

amounts of socially useful information, making diffusion of information an important 

concern”.
279

 Thus, they have been created to fuel social welfare. In the light of the above, the 

assignment of an exclusive right hidden behind a patent is said not to be cut out for granting 
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monopoly power to undertakings by national legislators, but rather for enabling and 

stimulating them to publish the findings of their research to allow to other pharmaceutical 

firms to start from what has already been discovered upon patent expiry. This intent goes 

together with that of competition law since patents in such a case would incentivize dynamic 

competition between undertakings on the market as they would struggle to achieve the 

primacy by bringing a better and innovative product on that given market. In turn, consumers 

would take advantage from the availability of a wider range of products probably at a lower 

price.  

Another viewpoint consists of the fact that intellectual property rights are contracted to 

reward the inventor for the costs and the efforts undertaken to develop his creation. This 

recompense, anyway, has a temporary nature. In fact, the specific subject-matter of a patent 

can be explained as follows: “the guarantee that the patentee, to reward the creative effort of 

the inventor, has the exclusive right to use an invention with a view to manufacturing 

industrial products and putting them into circulation for the first time, either directly or by 

grant of licenses to third parties, as well as to oppose infringements”.
280

 Of course, given the 

speed of scientific and technological progress, hence the right to prevent others from 

exploiting the patented matter is actually the only mean that could enable the undertaking to 

recover the R&D costs he bumped into. J. Schumpeter’s doctrine (1942) of creative 

destruction whereby monopoly power or quasi-monopoly power “incessantly revolutionizes 

the economic structure from within, incessantly destroying the old one, incessantly creating a 

new one”
281

, supports this view.  

Strong criticisms have been moved against the existence of patents seen as the restrain of 

innovation. Namely, as J. Robinson argues “a patent prevents the diffusion of new methods 

before the original investor has recovered profit adequate to induce the requisite 

investment”.
282

 Thus, the resulting dynamic efficiency stagnancy for a given period of time 

that outweighs the need for the patents protection. Nevertheless, one might observe that this is 

not unquestionably true considering that intellectual property law tries to strike a balance 

between the dissemination of new research and development methods and innovation. In 

addition, it has been argued that these potential anti-competitive effects are mitigated through 

the prescribed validity period of a patent.
283

 Anyway, proposals of alternative mechanisms in 
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order to substitute intellectual property rights do exist, suffice it to mention fees, awards, 

acknowledgement, status and public financial support and, for example, an ad hoc reward 

system proposed by Shavel and Van Ypersele (2011)
284

 according to which governments 

would compensate innovation at their own discretion.  

Nonetheless, we can appraise that public funding is not sufficient to support the onerous 

machine of technological developments, hence, the burden on taxpayers would turn out to be 

unsustainable. Consequently, we stick to our conclusion: intellectual property rights and 

patents, in our case, remain the only incentives for innovation. 

 

2.1.2 Pharmaceutical patents and their worldwide history  

Relevance of patents in pharmaceutical industry is definitely unquestionable. It is said that 

patent protection in pharmaceutical industry plays a vital role in bringing new products to the 

market allowing the yielding of benefits both to the undertaking who gains an exclusivity for 

a limited period of time, but also to the society as a whole given that valuable innovation may 

not be developed if it can be foreseen that once the product has entered the commercialization 

stage, it can easily be replicated or substituted. As a consequence, patents are useful in 

fostering consumers’ welfare by means of innovation. Moreover, patents encourage 

information dispersion. Information diffusion reduces the risk of wasteful duplication of 

innovative products
285

, undertakings redirecting their intended investments in other areas not 

covered by patents, stimulating innovation even further. 

Examining the process of drugs development, when a pharmaceutical company first develops 

a new drug to be used for a disease condition, it is initially sold under a brand name by which 

the clinicians can prescribe the drug for use by patients.
286

 The drug is covered by a patent 

protection, thus only the pharmaceutical company that holds the patent has the right to 

produce and market the drug, eventually gaining profits from it.  

Since the invention must be novel (meaning that it has not been previously disclosed 

anywhere in the world) and since it cannot be obvious to one ordinarily skilled in the art, the 

grant of the property right cannot interfere with the public’s access to what already exists.
287

 

The owner of a given patent can exercise his right to prevent other undertakings from 
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producing, exploiting, or selling that invention for about 20 years starting from the moment of 

the filing of the patent application. At the expiration date of the patent, the drug can be 

produced and sold also by other pharmaceutical firms with no claim possibilities for the 

originator. At this point, the drug is referred to as a generic drug.
288

 According to guidelines 

in most countries, including those from the US FDA, generic drugs have to be identical to the 

branded drug in terms of efficacy, safety, usage, route of drug administration, 

pharmacokinetics and pharmacodynamics.
289

 Therefore, we can talk about generic drug when: 

 the patent of the original drug has expired; 

 the company that would produce the generic drug declares that the patents protecting a 

given drug are unenforceable, invalid or will not be violated; 

 there has been no patents protecting that drug until that moment; 

 in countries where the patent protection on drugs is not contemplated. 

Once the generic drug has entered the market, the monopoly of the patent holder is 

eliminated, thus encouraging competition then resulting in a significant drop in drug costs, 

which ensures that life-saving and important drugs reach the general population at 

comparative prices.
290

 

However, the company owner of the original patent has the possibility to renew the patent by 

creating a new version of that given drug that should differ considerably from the original 

compound, but this would probably require new clinical trials and a new re-application 

procedure of the patent, to guarantee that the new compound has the right credentials to 

compete on the market with the initial generic molecule.  

Patent rights are territorial in nature and they exist only in the national jurisdictions in which 

the patentee has applied for and received recognition of his property rights.
291

 By comparing 

the claimed invention to the set of information previously disclosed in the same field, it is 

possible to verify and to determine whether it meets or not the requirements of innovativeness 

and novelty. This pool of previously disclosed information is usually referred to as “prior art”, 

and usually consists of prior patents that have already been issued or published by the world’s 

patent offices.
292

 The strong suit of providing an exclusive property right of a patent to its 

inventor for a predetermined period of 20 years is that he obtains a potent encouragement to 

produce, since he is assured that investors will receive proper incentives to undertake the 
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necessary investments, to commit the needed financial resources with the purpose of 

sustaining his research and development process so that the drug can be produced and 

introduced into the market. 

Historically, policies governing pharmaceutical patents have varied greatly over time and 

space, hence, an analysis of the phenomenon both from a historical and a geographical point 

of view, is worthy.
293

  

In US, drugs have been patentable since the drafting of the American Constitution, as any 

other chemical product. The US recognizes two different forms of patent, attributing to the 

process by which a drug is produced and to the chemical formula for the drug as two 

independent patents. Until 1984, medical discoveries have been treated by the US patent law 

in the same way as all the other innovations, with no special treatment reserved for drugs. In 

September 24, 1984, the Hatch-Waxman Act was designed to compensate for regulatory 

requirements that delay the introduction of new drugs.
294

  

In most of the countries belonging to continental Europe, until recent years, only the 

production process of a drug has been patentable, so right after the drug discovery, even a 

second firm had the right to manufacture it, provided it had found a different way to do it. The 

justification behind process patent versus product patents is given by the German Association 

of the Chemical Industry
295

 where it is pointed out that the same chemical product can be 

acquired through different processes and methods, even building on initially different 

materials and components. Hence, there is social value in patenting a new process, as it 

rewards the innovator without preventing further innovation.
296

  

Specifically, in France, under the law of July 5, 1844 pharmaceutical inventions were not 

covered by patents. Later on, the evolution of the legislation still banned product patents but 

allowed patents for processes. The Executive Order of February 4, 1959, and, the subsequent 

law of January 2, 1966 finally introduced limited patents for pharmaceutical products; the 

prohibition on patenting drugs was lifted only in 1978.  

In Germany, the law of May 25, 1877 agreed on both chemical and pharmaceutical processes 

patents, whereas products patents exclusion was enshrined. The law of April 4, 1891 extended 

patent protection to products and, finally, the law of September 4, 1967 introduced also in 

Germany the principle of general patentability for chemical and pharmaceutical products. 
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On the contrary, in Spain, the Ley de Patentes introduced patents for products only in 1986, 

after the Spanish entrance in the EEC, but the law started to be implemented even after, only 

in 1992. Before that date, regulations dating back to 1931 expressly forbade the patenting of 

any compound and, particularly, of any pharmaceutical compound. Patenting of processes 

was instead allowed.
297

 

In Switzerland, the Swiss Constitution unequivocally prohibited chemical and pharmaceutical 

products, until when the constant pressure, both political and legal, from Germany ultimately 

entailed the adoption of patents for chemical processes (Swiss Law of June 21, 1907, which 

anyway was quite restrictive). The Law of June 25, 1954 reiterated the principle of patents 

application only to processes, but extending its length from 10 to 18 years. Patents for 

products were introduced in Switzerland only in 1977.
298

 

In the same vein, in Italy, pharmaceutical patents were prohibited until the year 1978, when 

the Supreme Court approved the request of enforcement of foreign patents on medical 

products in Italy, put forward by eighteen foreign pharmaceutical companies. Despite this 

total lack of patent protection, Italy developed a strong pharmaceutical industry: by the end of 

the 1970s it was the fifth pharmaceuticals producer and the seventh exporter country of the 

world 

Other than of national regulations, pharmaceuticals are also the core of a variety of 

international agreements. The contemporary patenting era began with the Convention of the 

Union of Paris in 1883 and the Vienna Conference of 1873, then. More recently, the Patent 

Cooperation Treaty was signed in Washington on June 19, 1970, which started a process of 

international extension of stronger patent protection for medical products.
299

 The Munich 

Convention of October 3, 1973, implemented in October 7, 1978 labels the concept of a 

“European Patent”. Additional future revisions and modifications of the initial basic 

agreement brought, in the end, to the definition of a Community Patent Convention, signed in 

Luxembourg on December 15, 1975. By the way, since the latter was not ratified by few 

countries (Denmark, Ireland, Greece, Portugal and Spain), the overall project ultimately failed. 

Nevertheless, the core idea of a unified European patent system was not abandoned and 

continued to be pursued in various forms, first under the leadership of the European 

Commission, and then under the European Union.
300
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In 2000 a proposal from the Community Patent Regulation was approved, and this was 

considered a key step toward the final establishment of an effective European Patent. Things, 

nevertheless, did not proceed as expeditiously as the supporters of a EU Patent had expected, 

as of 2007 the project is still, in the words of EU Commissioner Charlie McCreevy, “stuck in 

the mud”
301

 and far from being settled. Surprisingly the obstacles are neither technical nor 

purely due to political reluctance to the establishment of a continent-wide form of intellectual 

monopoly, but they are merely due to rent-seeking by interest groups in the various countries 

involved, the number of which notoriously keeps growing.
302

 Moreover, under the EU patent 

law, there is a huge degree of ambiguity concerning a broad definition of scientific theory and 

discovery, concerning the extent to which a new drug, or a new biologically engineered 

product is independent relative to the basic chemical and biological model that explains it or 

not. Through this ambiguity medical products and treatments have been increasingly patented 

in the EU in ways similar to the US.
303

 

Finally, in the last years and within the agenda of the WTO-TRIPS agreement that became 

effective on January 1, 1995, an evolving process of global harmonization of patent regulation 

in the pharmaceutical industry, as well as in other industries, has been carried out.  

 

2.1.3 The other side of the coin in pharmaceutical patents  

The pharmaceutical industry is, together with the chemical and the biotechnology industry, 

one of three technology-based industries in which the patent virtually equals the product.
304

 

These three industries are much different than other patenting industries such as computers 

and electronics and it is often argued that the best case for patents is in the pharmaceutical 

industry.
305

  

Because of the long gap between the discovery and the approval phases of a new drug, the 

effective monopoly protection, in pharmaceuticals, is expected to last only 12 years –plus the 

3-5 years extension, where appropriate, in accordance with the Drug Price Competition and 

Patent Term Restoration (the already mentioned Hatch-Waxman) Act of September 1984.
306

 

Another problem with pharmaceutical patents, consists in the assumption that, unlike 

industries which produce products requiring expensive and complex manufacturing 

infrastructures, the patented products of pharmaceutical companies can be easily and cheaply 
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replicated by copiers with little capital investment, but it is also true that, since capital 

investment in the pharmaceutical industry is disproportionately directed to laboratory research 

and clinical trials rather than the manufacture of the final product, patent exclusivity is the 

only effective way to protect and receive a return on that investment.
307

 But here, again, 

patents become a double-edged sword: in many technological industries, inventions can be 

kept secret until the product marketing phase. This makes possible for inventors to delay 

patent filings up until the last moment and, hence, to make the most of the effect of the 20 

year patent term, that starts from the filing of the patent application. But, the pharmaceutical 

industry has an intrinsic distinguish feature that sets it apart from all the other industries that 

relying on patent protection. The culture of medical research, encourages very early 

disclosure of inventions, usually long before a resulting product can be placed on the 

market.
308

 The reason behind this behavior is that scientists, who work in the field of human 

pathology, have the commitment to share their findings as soon as possible with their peers so 

that they, in turn, will be able to benefit from the new knowledge in their own research.
309

 

Furthermore, dissimilarly to industries such as computers and software, the pharmaceutical 

one is seriously regulated by government agencies whose prerogative is to assure the safety 

and efficacy of drugs devoted to public consumption.  

This is not enough. Having a look at the European framework, for instance, from a 

competition law perspective, the matter of market power derived from the exclusivity proper 

of a given patent gave rise to some kind of problems under specific conditions. Thus, while a 

patent in itself cannot stimulate any anticompetitive concerns, some deliberate uses of that 

patent by pharmaceutical companies can, for example creating additional barriers for generic 

entrants upon initial patent expiry. 

It is agreed that, exploiting strategic patenting, the undertaking is aimed at delaying the 

product’s life-cycle rather than competing by way of innovation with other originator 

companies or through price competition with generic manufacturers.
310

 There is, therefore, a 

loss in efficiency since prices overgrow relative to marginal costs, allowing firms under the 

realm of a given patent to try to maximize their profits at the expense of the consumer.  
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As a result, the European Commission started an investigation in the pharmaceutical industry 

by conducting an inquiry of several pharmaceutical companies and by asking various 

undertakings to fill in some questionnaires to identify anticompetitive behaviors. Postponing 

generic medicines market entrance as well as the failure of the attempts to bring new 

medicines into the market has been the main concern expressed in the European Commission 

Final Report.
311

  

It is submitted that through the market power acquired as a result of the procurement of a 

patent protection, the originator is placed in a position that offers him not only the necessary 

compensation for the recuperation of his sunk investments in R&D but also, given the 

situation where generic entry is absent, “there is usually nothing to stop the incumbent firm 

from maintaining non-competitive prices long after it has profitably recouped its 

investment”.
312

 This statement is supported by the finding that an undertaking in the 

pharmaceutical industry does not merely respond to the bipolar scheme of supply and demand. 

Thus, as aforesaid, originator companies tend to maximize profit and to adopt strategies to 

pursue to objective.  

Moreover, in the Preliminary Report
313

, the Commission estimated that generic entry brings a 

25% reduction in prices for consumers upon the expiration of the originator’s patent and 40% 

after two years following such expiration.
314

 The generic manufacturers’ market share is also 

seen as increasing from 30% in the first year to 45% after two years.
315

 Hence, we can deduce 

that competitive pressure is put on the originators to urge them to lower the prices of their 

products upon expiry of the validity of the patent.  

The European Commissioner Neelie Kroes stated: “if innovative products are not being 

produced and cheaper generic alternatives to existing products are being delayed, then we 

need to find out why and if necessary take action”.
316

 Thus, one can observe that the 

Commission concretely showed an interest toward the pharmaceutical industry as a result of 

the strategies quite often adopted by originator companies in trying to delimit the market, 

                                                           
311 European Commission, Competition DG, (2009), Pharmaceutical Sector Inquiry Final Report, available at 

http://ec.europa.eu/competition/sectors/pharmaceuticals/inquiry/preliminary_report.pdf. 
312 OECD: Directorate for financial and enterprise affairs competition committee, (2009), Roundtable on 

Generic Pharmaceuticals, DAF/COMP 39, p.18, available at 

http://www.oecd.org/regreform/sectors/46138891.pdf 
313 European Commission, Competition DG, (2009), op. cit. 
314

 Ibidem. 
315 European Commission, Competition DG, (2009), Fact Sheet -Prices, time to generic entry and consumer 

savings, available at http://ec.europa.eu/competition/sectors/pharmaceuticals/inquiry/index.html 
316 Commission Press, (2008), Antitrust: Commission launches sector inquiry into pharmaceuticals with 

unannounced inspections, Release IP/08/49, available 

at http://ec.europa.eu/competition/sectors/pharmaceuticals/inquiry/index.html.  

http://ec.europa.eu/competition/sectors/pharmaceuticals/inquiry/preliminary_report.pdf
http://www.oecd.org/regreform/sectors/46138891.pdf
http://ec.europa.eu/competition/sectors/pharmaceuticals/inquiry/index.html


 

60 
 

above all denying market entry to generic drugs which ultimately result in the impediment to 

consumers’ welfare through high costs and slighter degrees of innovation. The focus of the 

Commission has shifted from intra-brand competition to inter-brand competition as it has 

acknowledged that there has been under-enforcement in the past due to the focus having been 

placed on parallel imports.
317

 

 

2.1.4 The pharmaceutical industry  today  

Despite the progressive concentration of the pharmaceutical industry, resulting from the 

growing number of mergers and acquisitions (almost fifty occurred between 1985 and 2005),  

it is hard to argue, from a worldwide perspective, that this is a monopolized industry.
318

 It is 

true that a few large companies, about fifteen, do hold a dominant position throughout the 

world, all of them based in USA, Germany, UK, Switzerland and France, but the post 1985 

merger wave runs parallel to the emergence of new biotech companies and, as documented 

above, of a growing number of generic drugs producers.
319

 Thanks to these factors 

monopolistic concentration in the pharmaceutical industry has been prevented. 

At a European level, as announced in the Commission’s Communication
320

 concluding the 

pharmaceutical sector inquiry on 8 July 2009, it has been expressed the willing to keep on 

monitoring the patent agreements between originator and generic companies. The primary 

purposes of this supervisor activity are to better understand this type of settlement being used 

in the European Economic Area (EEA) and to spot those strategies that prevent market 

entrance to generic drugs to the detriment of the European consumer possibly in violation of 

European competition law.
321

 The seventh round of monitoring is a follow-up to the six 

monitoring exercises conducted annually from 2010 and is referred to period comprises 

between January and December 2015.
322

 

In the report the development of patent settlements from the beginning of 2000 until the end 

of 2015 is described by matching together the data obtained from the sector inquiry and from 

the previous monitoring exercises with the new information acquired during this monitoring 
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exercise and it shows the annual numbers of patent settlements concluded during 2000 – 2015 

as well as the numbers of INNs
323

 covered by the patent settlements in each year.
324

 The 7
th

 

Patent Settlements Monitoring exercise shows a total of 125 settlements for the year 2015: at 

the beginning of the monitoring period the number of patent settlement agreements was 

comparatively low, whereas after 2008 an increase can be observed, with a peak of 183 in 

2012.
325

 Variations in the number of patent settlements concluded may be due to multiple 

reasons, such as the number of medicines losing patent protection, the greater readiness of 

both parties to settle, a general increase in litigation and disputes leading to a higher number 

of settlements or the introduction of new legislation.
326

  

In a second phase, the Report analyze the percentages of originator and generic companies, 

studied during the monitoring exercise, that have concluded patent settlements. 23 out of the 

58 originator companies (40%) and 15 out of the 50 generic companies (30%) concluded a 

settlement agreement in 2015.
327

 These percentages compare as follows with previous 

monitoring exercises: 22% of originator companies concluded settlement agreements in 2010, 

44% in 2011, 38% in 2012, 37% in 2013 and 35% in 2014, whereas 23% of generic 

companies concluded settlement agreements in 2010, 16% in 2011, 30% in 2012, 35% in 

2013 and 21% in 2014.
328

  

Finally, the report studies the number of patent settlements according to the geographic area 

they have been agreed in. 7 out of the 125 settlements concluded in 2015 are related to more 

than half of the EU Member States and they all covered at least one European Free Trade 

Association (EFTA) country.
329

  

At the same time, having a glance over a worldwide perspective, the combined worldwide 

market share of the top 30 pharmaceutical and biotechnology firms is just over 50%.
330

 

Hundreds of competing pharmaceutical firms, and new biomedical startups are appearing and 

being financed, especially in the US, on a monthly basis. Sales grow fast (at about 12% a year 

for most of the 1990s, and still now at around 8% a year)
331

, but R&D expenditure during the 
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same period has been rising of only 6%.
332

 It is sufficient to say that a statistic on the world’s 

leading pharmaceutical companies in 2015 based on prescription sales and R&D spending, 

shows that Rx sales of the first one, the American Pfizer, were approximately 43.1 billion 

dollars, while its R&D spending was approximately 7.7 billion dollars.
333

  

Nevertheless, our purpose is not to emphasize that the pharmaceutical companies are 

spending “too little” in R&D – no one can calculate or assess how big the socially optimal 

amount of pharmaceutical R&D should be. Contrary, our point is that the top 30 firms of the 

world devote to R&D exactly half of the amount they invest in promotion and advertising. 

Secondly, we noted that, according to what is stated by the US Food and Drug Administration 

(FDA), only 1/4 of new drug approvals effectively have therapeutic benefits compared to 

already existing treatments, thus implying that, best-case scenario, only 25-30% of the entire 

R&D outflow generates new drugs. The remaining amount almost entirely flows into the so 

called “me-too” drugs. In this respect, the obvious consequence that the amount of price 

discrimination carried out by the top 30 firms between North America, Europe and Japan is 

dramatically increasing, with duplication or sometimes triplication of the prices of identical 

drugs.
334

 

If it is true, as it is, that the amount of R&D intended to be used for the creation of new drugs 

is relatively small, we asked ourselves from where new drugs come from? Useful new drugs 

seem to come in a growing percentage from small firms, startups and university 

laboratories.
335

 But one should bear in mind that most of those university laboratories are 

actually financed by public money. If we switch these conclusions to patents matter, it is clear 

that most of the greatest medical discoveries actually come from publicly funded research 

laboratories, but it is likely that, without the strong stimulation offered by the prospect of a 

successful patent, those researchers would not be as committed to their job as they are.  

In the vein of our previous question, another one arises spontaneously: if not in fundamental 

new medical discoveries, where do all the pharmaceutical R&D investments go?  

The National Institutes of Health Care Management reveals that over the period 1989-2000, 

54% of FDA approved drug applications involved drugs that contained active ingredients 

already in the market.
336

 Hence, the novelty lies in the dosage, in the maze of administration, 

or in the combination with other compounds. Of the new drug approvals, only 238 out of 
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1035 drugs approved by the FDA contained new active ingredients and were given priority 

ratings on the base of their clinical performances. In other words, about 77% percent of what 

the FDA approves is “redundant” from the strictly medical point of view.
337

  

Thus we conclude that the already mentioned “me-too” or copycat drugs are a great tool able 

to induce a stream of competition in an otherwise monopolized market. Since a patent 

protection lasts enough to make future generics entrance almost irrelevant, the limited degree 

of substitutability and price competition that copycat drugs bring about is actually valuable.
338

 

In the actual institutional environment in which are currently operating the pharmaceutical 

companies, “me-too” drugs are the evident profit maximizing stratagems. Furthermore, they 

are able to increase social welfare, even if slightly, by offering to consumers a wide scope for 

choice and lower prices. Anyway, “me-too” drugs do not only bring benefits. In the public 

debates, it is often suggested how huge and persistent are Big pharmas profits, but most of the 

people ignores that they are not the main cause of the rising cost of health care, representing 

only the 10% of the whole pie.
339

 On the contrary, a sizeable share of the pie turns out to be 

represented by the resources the consumers waste in the “me-too” drugs business, its 

advertising costs and its legal support. By summing up the research cost, the legal cost, the 

advertising and promotion cost we can easily reach more than 50% of the whole pie.
340

 

We should also consider that to bring new drugs to market has a cost that turns around the 

$800 million considering that producers are required to create something new that can pretend 

to be sufficiently different from the original, patented, drug. But, still, the social gains from 

such an investment are null. The only social gain from introducing a “me-too” drug is that the 

supply of the beneficial active ingredient increases, and average prices possibly decreases 

somewhat.
341

 But this achievement is foreseen to occur only on the long run. A much more 

rapid and cheaper solution could be quite logic: to simply copy the old drug, then focusing on 

possible improvements upon it. 

A different perspective of approaching this same problem emphasizes the drugs marketing 

rather than  the R&D research for new ones. As already pointed out, R&D expenditures seem 

to be pretty smaller than the return on sales; it has thus been argued that, because of 

generalized and ever extended patenting, large pharmaceutical companies have grown 
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accustomed to operating like monopolies.
342

 Monopolies innovate as little as possible and 

only when forced to; in general, they would rather spend time seeking rents via political 

protection while trying to sell at a high price their old refurbished products to the powerless 

consumers, via massive doses of advertising.
343 

A critical aspect we would like to underline is the relationship between producer surplus and 

number of new drugs discovered. Of course, a monopolistic situation involves higher 

expectations of profit and leads to deeper pharmaceutical research, tough competition and 

therefore more drugs. However, the disadvantages of this effect cannot be undervalued: 

monopolization of drugs that are already available in the market, may also make it more 

difficult to discover new medicines. Hugh, Moore and Snyder (2002)
344

 assume that producer 

surplus is proportional to the number of new drugs discovered. That is, since they estimate 

that, without a patent, profits are about 25% of what they would be with a patent.
345

 Even 

without the problem of innovation processes and the “inventing around existing patents” cost 

showed before, our discussion is still very favorable to the patent system. 

 

2.1.5 Promising developments   

Some developing countries have seen recently increasing investments in research and 

development in private sector industries. In those countries scientists and engineers are 

largely employed in the public sector, either in universities or state-run laboratories. From a 

historical point of view, those countries have never had policies and institutions encouraging 

and claiming for the patentability of inventions coming from employees of the public sector. 

Yet the capacity to invent does exist also in developing countries.
346

  

As already stated, very often those countries can count on researches developed in 

government-run laboratories and universities, above all concerning the pharmaceutical and the 

agricultural industry. Nonetheless, most of these countries still cannot rely on patent systems 

and, what is more important in the purpose of our study, they lack of an efficient and reliable 

patent protection for pharmaceuticals and all the technologies related to health in general.  

The TRIPS Agreement gave to least developed countries a long grace period before asking 

them to provide patent protection for pharmaceutical products and, in December 2001, the 
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WTO Council agreed to extend this grace period until 2016.
347

 Another relevant element is 

that, in such developing countries, national patent offices, when they do exist, do not have 

enough funds and sufficient staff members at their disposal, thus they find it difficult to 

provide services and to be supportive for local inventors. Again, the cumbersome and costly 

bureaucracy of global filing make it complex, when not impossible, for developing country 

inventors, to obtain patent protection in the world’s big markets, such as Europe, the US, and 

Japan.
348

  

Even so, signs of change are occurring in some developing countries. A useful example is 

India. 

The Indian Council for Scientific and Industrial Research (CSIR) has defined an aggressive 

agenda to pave the way for researches developed by scientists working in its laboratories to 

enter the global market. This program consists of recognizing the most relevant inventions 

and patenting them not only in its national market, but also and above all in big markets like 

the American one. In 1991 CISR received 6 patents from the United States Patent & 

Trademark Office.
349

 In 2002, the US granted patents became 145, many of which are related 

to pharmaceutical products results of research processes based on Indian traditional 

knowledge and with due regard for its ecosystem. A really successful example is Asmon, a 

polyherbal compound studied specifically for bronchial asthma. The product is now on the 

market in India and is available to asthma sufferers in that country at a price they can 

afford.
350

 Commercialization activities like the one we just introduced,  involving new 

therapies for leprosy, HIV and cancer are at a development stage as a result of partnerships 

between CISR and private Indian pharmaceutical companies such as Cadila Pharmaceuticals, 

Ltd.
351

   

Brazilian university research, in the same vein, is leading to spin-off biotechnology 

companies specializing products based on the rich genetic resources of the Amazon region.
352

 

Organizations such as the Gates Foundation and the Global Malaria Initiative are funding 

researches addressed to those developing countries aimed at the creation of pharmaceutical 

industries able to deal with their  disease burdens. The innovative efforts of One World, 
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Health, Inc. of San Francisco to transfer patent rights and technology to such companies is an 

example of these efforts.
353

 

 

 2.2 Innovation in the pharmaceutical world   

The fundamental role innovation plays in the pharmaceutical industry is undeniable. The 

innovation machine works both for patients and for society, constantly providing new drugs 

and cutting-edge therapies that improve the quality of life and extend human lifespan. 

Innovation is a great asset and fruitful resource, involving an intrinsically dynamic process: a 

future innovation will build on the previous ones improving them and studying the strong 

points and the weak points of previous experiences, thus learning form past lessons.  

Undoubtedly, deeply innovative pharmaceutical companies gain a strong competitive 

advantage relative to other firms, but, to this day and age, the increasing difficulty in the 

development of new drugs is unquestionable: the lack of sufficiently adequate and effective 

drugs calls for permanent investments in research and development (R&D), both by 

pharmaceutical originator companies that produce and market innovative drugs, as well as by 

other research-devoted entities such as universities and R&D centers. As we will ascertain 

further, pharmaceutical R&D productivity has witnessed a declining period for too long, a 

need for change is compelling and the risks are too urgent to maintain this status quo. The 

pharmaceutical industry must act boldly, trying to change the current R&D model across 

every dimension. This will require a significant evolution and a holistic perspective that 

accounts for strategy, process, people, organization and funding.
354

 

From the viewpoint of pharmaceutical industry, innovation should always be identified as the 

ultimate goal, allowing to the firm to discover and market new drugs. Thus, its main activity 

consists of new drug R&D process. This process is structured into four sequential activities 

(research, development, manufacturing and marketing) and it is used to explain the 

pharmaceutical innovation value chain.  

 

2.2.1 Research and Clinical Trials   

If scientific and technological advances and growing understanding of the underlying 

mechanisms of disease are fueling the development of new treatments and cures for patients, 
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at the same time, the costs, time, and complexities of pharmaceutical research have also 

increased, introducing additional challenges in the research and development process.
355

 

The development process of a new medicine starts with the screening of a huge number of 

potential drugs. In America, from the time a potentially promising candidate medicine is 

identified and optimized, on average it takes 10 to 15 years for a medicine to make its way 

through the entire R&D process to receive US Food and Drug Administration (FDA) approval, 

with only 12% of the exploratory medicines entering clinical trials ultimately being approved 

by the FDA.
356

 

The average developing cost of a new medicine includes also the cost of failures. Evidence 

suggests that those costs are even higher when trying to calculate the cost of research 

undertaken after a medicine has been approved. In fact, the cost of development has more 

than doubled over the last decade.
357

 

In the light of these challenges, innovative pharmaceutical research companies are committed 

to develop new and significant treatment options to consumers and they are working to 

introduce new lifeblood in the R&D process to enhance its efficiency. One of the nation’s 

most R&D intensive enterprises, the pharmaceutical sector represents the single largest share 

of business R&D, accounting for approximately 17% of all R&D spending by US 

businesses.
358

 Today, there are more than 7,000 medicines in development globally, with the 

potential to address serious unmet needs of patients with a variety of complex and challenging 

diseases.
359

 

Candidate medicines must go through a long-lasting, complex and multistep procedure before 

being submitted to the approval by the FDA and distributed on the market. And the process 

does not end there; ongoing research and data collection, as we have just mentioned, will keep 

on providing key insights. To analyze to the depth the R&D process, we will now go through 

each of its six steps.  

 

2.2.1.1 Drug Discovery 

The first step in the pharmaceutical R&D process is the identification of diseases and 

problematic conditions that need new treatment options. Analyzing and understanding the 

disease, its symptoms and its effects, researchers can focus on specific drug targets. Then, 
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they seek for a promising aspirant compound that offers potentialities and qualities able to 

affect that target, to cure that disease and eventually to become a medicine. Even at this early 

stage, researchers are already thinking about the final product and the best ways to 

manufacture and deliver the potential new medicine to patients.
360

 

 
2.2.1.2 Preclinical Testing 

This phase consists of the selection and optimization of the most promising candidates, in 

view of the preclinical testing. Researchers are aimed at testing how the medicine works and 

assess its safety. The process can last several years, and in the end, only a small proportion of 

the compounds studied move on to clinical studies in humans. 

 
2.2.1.3 Clinical Trials 

Whether preclinical studies provide successful findings, scientists file an Investigational New 

Drug application, pointing out the preclinical study results and an exhaustive outline of 

clinical study program in humans. These studies are known as clinical trials and they are 

intended at demonstrating medicine’s safety and efficacy. Usually, an autonomous group of 

physicians and  researchers is called upon to ensure the clinical trials relies on unbiased and 

ethical premises and the health and welfare of the participants are protected. Furthermore, 

they ensure research risks are minimized and reasonable in relation to potential benefits.
361

 

Clinical trials are subdivided in phases, and the potential drug must undergo successfully each 

one of these phases before being submitted to FDA review and eventual approval. In the end, 

only 12% of candidate medicines that enter clinical trials are actually approved.
362

 

• Phase I trials test the aspirant drug in a restrained group of healthy volunteers to appraise its 

safety and to assess how the body metabolizes it; 

• Phase II trials is experimented on a larger group of volunteers affected by the disease or 

physical condition the applicant medicine is designed to target. Besides examining the 

compound’s safety and its possible short-term side effects, in this phase the compound’s 

effectiveness is also evaluated and an optimal dosage is identified. 

• Phase III trials test the candidate compound on a larger group of volunteers. The purpose of 

these studies is to generate a wealth of statistically significant information about the safety 

and efficacy of a candidate medicine to determine the overall benefit-risk ratio.
363
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2.2.1.4 Review and Approval 

Whether clinical trial assesses the safety and effectiveness of the compound, the sponsoring 

company then proceeds to the submission of a New Drug Application or a Biologics License 

Application looking for the review and the approval of the drug. The application presents an 

analysis of the results gathered throughout the clinical trials and earlier preclinical testing.
364

  

The application is deeply examined, and after weighing compound’s risks and benefits, it is 

decided whether to grant the approval or not. Supplementary research data may be required 

before making a decision. Sometimes an independent board of experts is set up to scrutinize 

all the data presented by the sponsoring company. The experts then comment on whether the 

application deserves to be approved or if further research is desirable to test the compound’s 

safety and efficacy.  

 
2.2.1.5 Manufacturing 

While the candidate medicine takes its course throughout the clinical trial process, company 

scientists start working to find out the best way to manufacture and package the new medicine 

for patients.
365

 Of course, the scientists are well aware of the fact that once the future new 

medicine enter the market, it will be within everyone’s reach and it will not be taken simply 

by the group of  those volunteers participating in the clinical trial, hence a really careful 

planning is needed to ensure consistent quality of the product. This critical phase has also the 

commitment to ensure that the medicine is produced in enough quantity as to satisfy patients’ 

need and continuously in order to be always available for them. 

Manufacturing facilities are constructed to the highest standards to ensure that safety and 

quality are built into each step of the manufacturing process.
366

 Companies must update, 

refurbish, or even rebuild their assets constantly, being ready to face any unforeseeable 

accident; moreover, facilities must be promptly adapted to any new requirement, above all 

when new medicines are approved since each one of them is manufactured differently. Many 

pharmaceutical companies use the latest green manufacturing approaches to streamline the 
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process and reduce the use of resources such as energy and water, lowering operating costs 

while protecting the environment at the same time.
367

 

Recently, rapid changes in molecular science forced the pharmaceutical industry to 

revolutionize itself. The advent of personalized or targeted therapies, the increased prevalence 

of large molecule medicines, and the enormous growth in the number of treatments for orphan 

diseases are having a profound impact on how medicines are created and manufactured on a 

large scale.
368

 

In this respect, companies are investing in the latest and most innovative manufacturing 

techniques—from raw materials to finished drug products—to make profits in this shifting 

global pharmaceutical landscape. These advances, including use of continuous manufacturing, 

process analytical technology, single-use systems, and other new technologies, are driving 

manufacturing flexibility and scalability while simultaneously improving quality and 

efficiency.
369

 

The adoption of these advanced techniques are efficiently helping lots of American 

pharmaceutical companies to deliver higher quality medicines to patients and supporting the 

nation’s standing as a global leader in innovation.
370

 

 

2.2.1.6 Post-Approval Research and Monitoring 

Researches developed on a new medicine which just entered the market do not stop after the 

patent office’s approval. On the contrary, companies are called upon to carry on long-term 

safety monitoring and may be required to gather ongoing safety and efficacy data for specific 

subgroups of patients.
371

 

Companies will conduct post-approval studies to evaluate the drug’s strong points in the wide 

pool of patients, and to assess its efficacy in the disease areas it is addressed to. Researchers 

also study longer term benefits and weak points, deciding whether possible adjustments in the 

compound, in its dosage or its delivery may ensure the medicine an even greater importance 

among patients or not. Further, such information can support future efforts in the development 

and discovery of even better medicines for patients’ health and welfare. 
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2.2.2 R&D productivity 

In close relation with the value chain of the pharmaceutical industry, described above, we find 

the concept of R&D productivity, a parameter used to measure the performance of the value 

chain. R&D productivity can be simply defined as the relationship between the value (medical 

and commercial) created by a new medicine (considered here to be an NME) and the 

investments required to generate that medicine.
372

 Thus, the R&D productivity is defined as a 

combined representation of both the efficiency and effectiveness of the drug discovery and 

development process.  

To illustrate this concept, we propose a model for drug development characterized by a high 

complexity degree and high risk and uncertainty percentage, where a promising project can 

lead to a disappointing drug’s commercialization, or even, to an unpredicted failure (with the 

consequent losses). In this regard, we can compare the drug R&D process to a funnel—often 

referred to as “pipeline”— where the projects progressively drop from the beginning phase to 

all the other consecutive phases, with only few of the inputs reaching the last stage of the 

pipeline. This model highlights some factors that, among others, affect the firm productivity: 

the amount of scientific and clinical research carried out (WIP, or number of project in the 

pipeline), the value delivered by the patients, the development lifetime, or the time required to 

complete the process, the cost needed for the entire development project.  

 

2.2.2.1 The productivity paradox in R&D 

We have just seen that, by definition, R&D productivity is the ratio of input in R&D (money, 

resources, people) versus its output (new products, patents, publications). The gap that lies in 

between consists of the drug development pipeline, new screening and research technologies, 

worldwide cooperation networks in clinical research and testing, and new licensing and co-

operation agreements with competitors and biotechnology start-ups.
373

  

When having a look to the contemporary picture of the pharmaceutical industry, we have first 

to look at the causes that generated such a representation. The main cause of the actual 
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pharmaceutical industry picture is the decline in R&D productivity in the industry during the 

first decade of the XXI century, which has been widely discussed and documented.
374

 

Still, as Reuters study (2003)
375

 shows, R&D performance of the world greatest 

pharmaceutical companies is minimal: the outputs of the pipeline are declining; the costs of 

R&D process are increasing fast, due to larger and more complex clinical studies and to 

innovative and costly technologies; the increasing presence of “me-too” drugs in the market; 

the protracted clinical trials and the inexhaustible administrative procedures that reduce the 

products protection period granted by patents. 

In addition, pharmaceuticals global R&D expenditure has grown persistently over the last 

decades and the major US and European firms devoted more than US$33 billion to R&D in 

2003. Drug production costs are constantly increasing as well. In 1976, it costed US$54 

million to develop a new drug, US$231 million in 1987, and about US$280 million in 

1991.
376

 By now, the cost of drug R&D is said to have increased by 13.4% since the 1950s, 

even if the estimate seems to vary according to the studies conducted on this topic: DiMasi et 

al. (2003)
377

 report the average swings between US $800 million and US $1.3 billion, but 

other experts claim the current average total cost to turn around 1.8 billion US dollars.
378

 The 

same reasoning is valid also if we analyze risks associated with the drug development process. 

In fact, risk is increasing together with the consequent firm’s overall cost. These figures show 

that pharmaceutical innovation has become more challenging. The number of new chemical 

entities (NCEs) that have been approved for market entry by the US Food and Drug 

Administration (FDA) has declined from 53 in 1996 to only 35 in 2003.
379

  

Even though a direct relationship between R&D spending and R&D productivity has no 

reasons to exist, the trend of growing R&D costs per drug is a matter strictly linked to the  top 

management in pharmaceutical companies. 

Hence, the reasons for this drop in R&D productivity can be easily deduced: the risky 

pharmaceutical areas and the restraining regulation for drug approvals. Incremental 

innovation in the pharmaceutical areas in which risks have already been averted is 
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discouraged by the policies, as a consequence, R&D investments tend to focus on new 

ambiguous and challenging therapeutic horizons. Of course, this approach is detrimental for 

competition among the firms, but generally, the aforementioned therapeutic areas does not 

comprehend the overall field of therapeutic area, but they are related to rare diseases, unmet 

therapeutic needs and unexploited biological mechanisms. Additionally, over the past decade, 

there have been serious concerns about the industry’s integrity and transparency
380

; especially, 

on drug safety and efficacy, thus threatening the industry’s image. As result, policy makers 

had increased regulatory scrutiny.
381

  

On the other hand, the increase in average R&D costs per new drug approval is ascribable to 

two more general developments. Firstly, the costs of the clinical trials grew due to the 

compelling need of differentiating new drugs entering the market, whose realization is 

possible only by testing the drugs’ profile in broad clinical studies. Secondly, the increase is 

caused by the disproportionate investment in early-stage research relative to the effective 

discovery of the desired and truly innovative compounds. These perilous efforts are usually 

interrupted too late, when they have already eaten considerable part of the R&D budgets of 

pharmaceutical firms. 

These circumstances are particularly unstable if we talk about big pharmaceutical companies. 

R&D productivity as a number of launched new chemical entities (NCEs) is very low for 

most of the major companies.
382

  

The standard duration of drug development has increased since the late 1960s, while the 

necessary time-lapse for research and pre-clinical phases has been more or less constant, 

growing of around three years each over the past decades
383

 and the average length of the 

clinical development time has increased significantly since the 1970s and saw some 

improvements only in the early 2000s.
384

 Anyway, if we compare the actual numbers with 

those of the 1980s and 1990s, modest improvements seem to have occurred with concern to 

the drug approval stage (i.e. after most R&D has actually been completed) and where the co-

operation, speed and involvement of regulatory authorities is paramount.
385
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Also the success rate percentage varies greatly looking at the different phases of the R&D 

pipeline:  while a compound in the pre-clinical phase only has a probability of success of 

around 10%, this rate increases significantly once the compound passes the clinical phase II 

and reaches clinical phase III (65.8%). In this respect, it has to be underlined that in most of 

the industries the decision to give up on a project is usually based on merely economic 

considerations, while in the pharmaceutical industry they almost always have a technical or 

scientific nature (for example, drug’s inefficacy which might displayed itself only at the 

clinical phase II). Given that the highest potential for productivity improvements is in clinical 

phase II as well as before the pre-clinical phase, the managerial challenge for the firm consists 

of reducing the attrition rate in the late costs-intensive phases by higher effectiveness in 

earlier phases.
386

 

Further reasons contributing to the pharmaceutical industry stagnation of R&D productivity 

are related to corporate practices and strategies within Big pharmas that are not able to adapt 

congruently to the new evolving context, shaped by the factors developed above. These 

practices include the “blockbuster model” that is the choice to focus on the discovery and 

development of a blockbuster drug to maximize the profit.
 387

 This practice, by the way, does 

not fit with the actual context, as the low productivity (often, blockbuster drugs target 

therapeutical areas that have already been exploited) makes it very hazardous. After 

concentrating big stakes in a single R&D project, there is less possibility for other drugs to 

approach the R&D pipeline. Thus, if a candidate blockbuster drug fails to undergo the whole 

development process, then a gap in the pipeline will be registered. The managerial culture, in 

the same vein, contribute to the low level of productivity due to the fact that innovation, that 

should come from scientific knowledge, in many cases, is stifled by managers with little or no 

scientific knowledge over-managing or even micro-managing the R&D process.
388

 

The most immediate consequence of the situation outlined above is, of course, the stagnation 

of the industry with respect to the firm’s finance and growth. To overcome this reduction in 

revenues, the industry uses non-NME filings as another source for revenues and profits.
389

  

The effects have further implications if we consider that the pharmaceutical industry serves 

the public health. It has been stated that 40% of the two-years increase in life expectancy 

measured from 1986–2000 can be attributed to the outcome from the pharmaceutical 
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industry.
390

 A collapse of the pharmaceutical industry could, therefore, lead to a decrease of 

the life expectancy, especially if we consider the rise in diseases such as diabetes and 

childhood obesity.
391

  

 

2.2.3  R&D process evolution 

The R&D process adapts itself to the new horizons of the science and follows the changes and 

swifts of the policy environment ruling the scientific evolution. Together with new scientific 

progresses also come greater promises and complexity, on the one hand, as well as higher 

uncertainty degree for pharmaceutical companies, on the other hand. 

The rising complexity of clinical trials, the high failure rates for drugs tested in early-phase 

clinical studies, the ambiguity affecting intellectual property (IP) rights, and the incessant 

challenges on capital and investment are leading to an increasingly difficult and expensive 

R&D process. In fact, a few examples of forces that are said to cause broad changes in the 

R&D process include regulatory environment, coverage and payment uncertainty and 

intellectual property right.
392

  

In fact, the regulatory requirements and growing complexity of clinical trials translates into 

more numerous and more complex eligibility criteria for study enrollment, increased site 

visits and required procedures, longer study duration, and more rigorous data collection 

requirements.
393

  

Moreover, both in the United States and abroad, coverage and payment policies of new drugs 

do have an effective impact on the amount of capital to be devoted to R&D investment. This 

leads to a factor of uncertainty that may undermine future R&D expenditures. Reimbursement 

obstacles, again, create new challenges in drafting clinical trials in which trial endpoints meet 

regulatory requirements but do not necessarily meet the standards of public and private 

payers.
394

 A kind of help in providing value-driven health care can be generated by the 

incorporation of the patient perspective earlier, almost at the beginning of the drug 

development process. 
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Furthermore, in the US as well as in the other countries, satisfactory IP rights and their 

enforcement are still a challenge. New pressures threatening the strength and the 

enforceability of patents and the repeated calls to reduce the data exclusivity period for 

innovative biologics are increasing business uncertainty for established and emerging 

pharmaceutical companies, negatively impacting their ability to make long-term R&D 

investment decisions.
395

 Without an adequate IP protection strategy, pharmaceutical 

companies are not able to make the important investments they need to pave the path for the 

market entrance of new medicines, since it raises doubts on the firm’s ability to recover the 

costs occurred and to fund new researches. 

 

2.2.4 Measuring the R&D returns of pharmaceutical companies    

The subject of expected returns on R&D investment has always been a vital one for the 

pharmaceutical industry. In investors perspective, R&D returns represent an objective 

performance measurement instrument, which helps demonstrating shareholder value and 

justifying capital allocation in R&D. They also represent a reliable starting point for the 

current exchange of ideas between payers, Health Technology Assessment (HTA) groups and 

the pharmaceutical industry, to settle on value for money from innovative drugs and 

comprehend the consequences of decreasing encouragements on innovation.  

Nowadays, pricing is perhaps the most tough challenge for this industry, intensified by the 

political and public scrutiny. Targeting unmet clinical needs, again, is another rising challenge.  

Hence the industry keeps on evolving, in the purpose of responding to these challenges. 

Notwithstanding the many productivity and business model challenges the industry needs to 

overcome, there is clear evidence that a progress is occurring in sponsoring pharmaceutical 

innovation: 

 Currently, more than 7000 drugs and treatments are in development globally
396

; 

 158 new molecular entities (NMEs) were approved by the US Food and Drug 

Administration (FDA) between 2010 and 2014 versus the 110 between 2005 and 

2009
397

; 
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 The number of orphan drugs (ODs), that is those drugs that treat rare diseases often 

life-limiting, approved in both the US and Europe, has increased significantly over the 

last five years.
398

 

Support for this progress came also from some key players in the healthcare network, such as  

the pharmaceutical industry itself, regulators, healthcare providers and groups of patients, 

concentrated on:  

 Speeding up the drugs’ availability procedure for areas of unmet diseases affecting 

large amounts of patients. Suffice it to mention the European Medicines Agency 

(EMA) which is piloting its Adaptive Pathway process to accelerate the procedure to 

make promising new medicines more easily available, on the wake of other programs 

that have been implemented by various regulators across the globe aimed at speeding 

up access to ODs, when current treatments do not exist. The Ebola virus outbreak in 

West Africa in 2014/2015, for example, showed to what extent industry and regulators 

can collaborate effectively to address an urgent public health emergency
399

; 

 Building up partnership relations across several stakeholders aimed at finding a 

common solution to challenging scientific and business models. Dissimilarly to the 

traditional two-party transactions governing the business environment during the past 

years, today’s networking landscape has enhanced the partnership models in terms of 

numbers, diversification and objective to support an open innovation model; 

 Moving from the delivery of the product strategy to the provision of a holistic 

healthcare solution which can deal with patient needs in a broad and comprehensive 

way. These solutions, that include adherence platforms, diagnostics and new delivery 

mechanisms
400

, offer a better orientation to the patient, personalizing the drug.  

  

Based on a seven year’s worth of information dating back to 2010, collected by Deloitte 

(2016)
401

, in analyzing 12 of the major pharmaceutical companies, our research tends to 

provide a complete review of R&D performance thorough R&D expenditures.  

Unquestionably, measuring returns for pharmaceutical R&D is extremely complex, but we 

will start from the process of calculation of the Internal Rate of Return (IRR) from a 

company’s late-stage pipeline. Two inputs are taken into account: the total costs incurred in 
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launching an asset or a basket of assets, and an estimate of the future net cash inflows these 

assets are forecast to deliver.
402

 It goes without saying that, when mentioning the total costs, 

we do refer to the expenditure registered on terminated programs and compounds, thus 

including also the cost of failure, since, given the degree of uncertainty and of risk in which 

the firm incurs when undertaking R&D, taking into account also the cost of failure, in our 

opinion, provides a more realistic view of a company’s performance and its decisions on the 

allocation of capital.  

Talking about risk, to reduce the estimated risk to a tolerable level, we focus exclusively on 

those assets that are already undergoing the late-stage development, since they are better 

characterized and described, thus allowing to the projections to contain a lower level of 

unpredictability than those in earlier development stages.  

The methodology used to measure pharmaceutical industry R&D returns appraises the impact 

of several drivers on the Internal Rate of Return and is able to convey two different results: an 

annual or static IRR (calculating the approximate rate of return at a certain point in time); a 

longer-term or dynamic return (providing a long-term overview on R&D performance). 

Hereafter, we will focus on a longer-term view of R&D returns since this encloses the 

unpredictability of fixed measurements. Furthermore, since assets before being launched take 

approximately 15 years, and return predictions can change substantially as they go through 

late stage development, a longer-term view supplies a stronger basis for an unbiased analysis 

of a firm’s R&D possible returns and ultimately of its progress toward innovation. 

Since 2010, the original cohort of twelve leading pharmaceutical companies, presented by 

Deloitte in its paper (2016)
403

 has launched 233 assets with projected total revenues of $1,538 

billion.
404

 Over the same period, the R&D divisions of these companies have progressed 376 

assets into large-stage pipelines, with total forecast sales of $1,697 billion.
405

 Notwithstanding 

these numbers, on the whole, returns on pharmaceutical innovation keeps on decreasing.  

The anticipated returns produced by the original cohort of twelve firms have fallen to 3.7% 

from the 2010 peak of 10.1%, while the costs to help the product proceeding from the 

discovery to the launch phase became stable, moving from $1,576 million in 2015 to $1,539 

million in 2016
406

; anyway, despite this slight decline, in the light of pricing instability, these 

costs are still untenable.   
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Moreover, the average pharmaceutical industry cost of capital, the level relative to which 

R&D returns should be compared, is around 8.4%, more or less 5% above the 2016 outline 

for the twelve companies of Deloitte 2015 original cohort.
407

  

It is uncertain whether the returns we are presenting will stabilize or whether this dangerous 

trend is going to continue. What is sure is that, regardless of the recorded fall, few comforting 

warnings have been detected in the changes occurred between 2015 and 2016:  

 New assets entered the pipeline accounting for an increase of 2.9% in IRR, with 70 

assets entering the late-stage development, with a general estimation of sales of around 

$283 billion
 408

;  

 R&D cycle times experienced an improvement –albeit a hesitant one. This is probably 

a consequence of the aforementioned accelerated pathways that are starting to work.  

 

In the light of our analysis, then the pressing stress on sales and healthcare resources, together 

with the ever increasing costs of  discovering, researching, developing and delivering 

products to market has all the premises to continue.
409

 The trend of decreasing R&D returns 

already affected the investment decision policies of large companies in the pharmaceutical 

industry. For example, cash generated by the business is increasingly used for share buybacks 

instead of raising investment in R&D.
410

 

Despite the pessimistic outlook, the solutions to this situation could be quite straightforward: 

focusing on the optimization of program and project costs, studying a strategy to speed up the 

development time-lapses and simplifying the core procedures and schemes of R&D, and 

implementing a reliable approach to define an effective investment policy in the field of 

Therapy Area (TA).  

More in details, attention should be paid in managing costs. R&D leaders have to measure the 

true cost of their pipeline assets and to make value-based decisions as well as science-based 

decisions, at every stages of the development cycle.
411

  

Time is another crucial topic in perspective, since there are concrete possibilities to create 

value earlier using fast track approval pathways, adaptive licensing and staggered launch 

programs across small patient populations.
412
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Concerning returns, what is crucial is that large pharmaceutical companies should exploit 

their capability in a given set of TAs, thus gaining the chance to achieve a competitive 

advantage and to become a market leader in that field. The winners in the future R&D 

landscape will be those that can deliver holistic healthcare solutions that change patient 

outcomes dramatically, given the fact that companies demonstrating an end-to-end 

comprehension of the disease, of patient behaviors, and targeting and delivering mechanisms 

will be advantaged to capitalize on this opportunity.
413

  

Some improvements already occurred. Deloitte’s research (2016) shows that leading 

companies tend to make a series of strategic decisions which collectively increase the 

commercial value of assets.
 414

 These firms have clear TA focus and expertise; target 

populations where value can be exploited; and develop and adhere to a strong Target Product 

Profile (TPP).
415

  

Being devoted to and focused on a specific TA is a key factor to reduce precariousness and 

improve returns. When adventuring in a new TA, it is important to concentrate the 

investments in the understanding of the market and its competitive background, and the needs 

of the patient population.
416

 Other elements of a successful strategy include:  

 Targeting the patients pool where value can be maximized by taking time to 

understand and prioritize the order of entry; successful strategies tend to focus early 

launches on areas with the highest unmet needs and lowest commercial barriers
417

; 

 Developing and, more importantly, resisting the temptation to erode the TPP; as 

without constant open communication between cross-functional teams on how the 

minimum criteria were set and why it is critical to achieve those criteria, they can 

easily be lost
418

; 

 Ensuring that all external stakeholder needs are considered and met is important to the 

success and outperformance of the product, whether this involves a specific approach 

for accelerated approvals, understanding endpoints valued by patients, making the 

product easy to prescribe within the current healthcare infrastructure or engaging 

collaboratively with payers to effect win-win scenarios.
419
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To make these strategies work, a coalition between an end-to-end decision-making and firm’s 

incentives is indispensable. 

   

2.2.5 Innovation    

Pharmaceutical innovation is facing a problematic and murky future. Critical performance 

standards highlight the major forces exacerbating it. 

Blockbusters are almost disappearing, and most of the major pharmaceutical companies are 

dealing with considerable patent expirations; the amount of New Molecular Entities (NMEs) 

has been continuously decreasing over the past 15 years with no recovery possibility expected, 

since industry data show that the cost to develop a new NME in 1999 was around $800 

million, with projections now counting from $1.5 billion to $3 billion; drug attrition has 

remained flat at approximately 85% across all phases, despite numerous initiatives and 

technologies designed to improve it
420

; externalization is spreading, if we consider that 60% 

of innovator small molecules and 82% of innovator biologics have their roots outside of big 

pharmaceutical companies with leading companies more and more reliant on external 

molecules from smaller biotechs as sources of new products.
421

 

Performance benchmarks reveal that the greatest challenge for pharmaceutical industry R&D 

consists of decline in productivity, and it is since long time. During the last two decades, the 

pharmaceutical industry has focused on closing the innovation gap by switching from a 

business model to another and proposing new activities, but there seems to be no solution to 

overcome the R&D productivity gap. As we already analyzed, the future of pharmaceutical 

innovation is projected toward holistic approaches addressed to every R&D dimension—

strategy, process and organization, and funding.
422

 Companies that will focus on the 

immediate and over-time improvement of R&D returns, that will conquer competitive 

advantages in a more and more challenging and risky market as the pharmaceutical one, will 

become the new high performers.   

Due to the critical challenge deriving from pharmaceutical R&D productivity, some firms 

have focused on the implementation of targeted projects to speed up improvements in this 

sense. For example, GlaxoSmithKline implemented a model where increasing branches of 

research is committed to biotech partners. Sanofi is aggressively externalizing R&D and 
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making large acquisitions of biotech companies, such as Genzyme.
423

 By the way, the weak 

point of these candidate solutions has been the isolated environment in which they came into 

effect, moreover they did not have a significant impact on the pharmaceutical landscape since 

they were developed independently from changing external influences. Reformulating 

pharmaceutical innovation means making significant changes in each area of a holistic 

framework that includes strategy and intellectual property (IP), process and organization, and 

funding sources.
424

  

Bearing all this in mind, it is understandable why it is said that measuring pharmaceutical 

innovation is not an easy task. To measure the innovation outputs, trying to count the newly 

approved drugs, and thus defining their numeric quantity, is not enough. Another element to 

be considered is quality. Various attempts at assessing quality have been made using such 

criteria as new modes of action (first-in-class); therapeutic need (orphan drugs); medical value 

(expert panels); or improvement over the standard of care (breakthrough therapy 

designations).
425

 Some of these parameters provide useful unbiased insights, and the acid-test 

of innovation shows its impact on public health, but the basic assumption always lead to an 

essential point: innovation that is not at the medical community fingertips, that is not at the 

complete disposal of its consumers, for whatever reason, is basically wasted innovation. 

To appraise the quality of drug innovation, a very useful tool is the “freshness index” —sales 

from recently approved drugs— considered as a surrogate of the impact new drugs have on 

the public health. Munos (2016), in his research looks at sales derived from products 

approved in the period 2006-2015, in the 13 historic Big pharma companies.
426

 Though, as he 

states, those benchmarks are not perfect—in the measure in which they partly depend on 

pricing aggressiveness and marketing power— they are still useful since breakthrough drugs 

are often commercially successful because of the value they bring to patients.
427

  

What emerges from Munos’ study is that, in a ten years perspective, thus considering a 10-

year freshness index, two companies stand out: Johnson & Johnson and Bristol-Myers Squibb, 

with over 50% of their sales coming from drugs approved in the last ten years.
428

 It seems that 

the two firms found out how to deliver innovation steadily, a key sustainability condition.  
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At the other pole, six companies—nearly half of the sample—have a 10-year freshness index 

lower than 22%.
429

 Those companies did not develop innovative stable models and some of 

them (such as Amgen, Abbvie, Roche and Sanofi) managed to register a respectable 

performance thanks to the support received by biologicals. Between these two groups, five 

companies (namely Bayer, GSK, Merck, Novartis and Pfizer) are slightly better than average 

on one or both dimensions.
430

 All of these companies (with the only exception of Bayer) are 

undergoing surging drugs approvals that have overcome their historic output. However, their 

legacy business (off-patent drugs) is so large that they struggle with generic erosion.
431

 

In the same vein, according to analysis conducted by EvaluatePharma
432

, sales from products 

launched over the last five years by ten Big pharma companies oscillated between 7% and 10% 

and is likely to remain stable over the next five, but the companies topping the current and 

projected lists are averaging over 20% of sales from most recently launched products, 

approaching the figures for the top innovators in this field.
433

 

By the way, pharmaceutical companies do not deny the crucial role innovation represents in 

the surviving of the company itself. Hence efforts in developing innovation found different 

application approaches, but open innovation stands out as the instrument that executives have 

been always felt as the most likely tool driving to growth.
434

 

 

2.2.5.1 Open Innovation  

The term “open innovation” calls for the need of the firms to adapt to a rapid-changing 

environment, and to an increasingly tough competition, among the other issues. To face these 

challenges, OI is defined as “a paradigm that assumes that firms can and should use external 

ideas as well as internal ideas, and internal and external paths to market, as the firms look to 

advance their technology”.
435

 Firms accomplish this statement by commercializing “both its 

internal ideas and external ones from other companies, and search for ways to put their ideas 

on the market through the development of different routes that are not a part of its usual 

business”.
436

 In other words, OI can be pointed out as “the use of purposive inflows and 

                                                           
429

 Ivi, op. cit., p.3. 
430

 Ibidem. 
431

 Ivi, op.cit., p.3. 
432 EP Vantage, (2013), Reinventing Big Pharma – a question of freshness. 
433

 Pwc, (2014), Managing innovation in pharma, p.4, available at https://www.pwc.com/gx/en/pharma-life-

sciences/assets/pwc-managing-innovation-pharma.pdf. 
434

 Ivi, op. cit., p.10. 
435

 Chesbrough, H.W., (2003), Open innovation: The new imperative for creating and profiting from technology, 

Chicago , Harvard Business Press. 
436

 Ivi, op. cit.  

https://www.pwc.com/gx/en/pharma-life-sciences/assets/pwc-managing-innovation-pharma.pdf
https://www.pwc.com/gx/en/pharma-life-sciences/assets/pwc-managing-innovation-pharma.pdf


 

84 
 

outflows of knowledge to accelerate internal innovation and expand the markets for external 

use of innovation, respectively”.
437

 It is should be noticed that open innovation is not merely a 

strategy to co-work with external parties; conversely, it is aimed at managing internal R&D. 

OI encourages companies to widen the pool of their internal resources to achieve growth 

purposes.  

Factors that may have driven companies to shift their business practices to OI include:  

• The increasing mobility of experts, thus implying that staffs do not “belong” anymore to the 

single company and that the labor market is more dynamic than ever with employees 

changing location and roles quite often.
438

 As a consequence, for a firm to keep its core-

competencies within the firm’s boundaries is really difficult, considering that the staffs 

leaving will take the knowledge with them. As a result, large amount of knowledge are now 

spreading outside the firms’ borders, thanks to the continuous migration of skilled 

professionals. This pushes lots of firms to open to the outside, to acquire new and innovative 

competencies;  

• The rise of venture capital funding that is stimulating the creation of new firms and 

startups.
439

 Expressly, these new players are crucial when it comes to innovation, as they 

often enter the market bringing highly innovative products; 

• Faster product development cycles, considering that products take less and less time to 

become obsolete;  

• Markets globalization, with the consequent worsening of the competition;  

• Increase of specialization is essential as the complexity of technologies grows and firms 

need to master their competencies.
440

 Hence if the firm wants to maintain focus and efficiency, 

secondary competencies should be temporarily put aside;  

• The increasing capability of external suppliers
441

 and the threat of competition coming from 

them. 

Traditionally, firms have always tried to develop distinguish and personal features to 

differentiate themselves on the market through the internal development of core competencies 

and the strict protection of their know-how, motivated by the desire to keep their competitive 
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advantage. This model was encouraged by a science-driven type of innovation to incentivize 

products development process, in an effort to continuously deliver new goods to the market to 

maintain its position in the industry.
442

  

Considering the aforementioned contextual changes, it can be deduced that this traditional 

model, conventionally called “closed innovation”, is now obsolete since it is not working 

efficiently anymore. In fact, a firm sticking to this strategy must possess a wide range of 

technologies and stable and reliable knowledge domains; moreover, in the long-run, these 

conditions will lead to a loss of specialization and will force the firm to undertake growing 

risks and efforts.  

Hence, the need for a different strategy able to allow to the firms to keep their competitive 

advantages, by maintaining and focusing on the specialization of their core competencies, and, 

contemporarily, tapping into already existing non-core knowledge with the minimum efforts. 

Thus, the adoption of OI strategy as a solution to ward off the risk of obsolesce. 

Generally speaking, we can assume that OI paradigm rests on the principle that knowledge 

does not belong to the company anymore, but it is embodied by employees, suppliers, 

customers, competitors, policy-makers and other stakeholders. So there is a need to make 

firm’s boundaries more permeable
443

 and exploit this priceless resource approaching to 

innovation through ad hoc  mechanisms to relate to this external knowledge.  

From that, broadly speaking, the advantage we can infer from OI is that, the more external 

parties are involved in the innovation process, the better the general quality of the outcoming 

product or research is.
444

 Specifically, the positive effects of OI can be broken-down as 

follows:  

• Cost reduction: Reacting to the growing global competition saving on the resources to be 

invested in research and development, may have negative effects on the company. Conversely, 

through OI, firms can meet the increasingly diversified demands of customers, but 

minimizing the costs of R&D since all the parties involved in the process will share the costs, 

leading to the achievement of the craved innovation without the financial pitfall.
445

  

• Improvement of productivity in development & innovation: Chesbrough (2003) introduced 

the complementary relationship existing between the increased dependence of firms on 
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external knowledge sources in the OI paradigm and the increased level of productivity in their 

R&D activities.
446

 Herzog (2008), in the same terms, stated that the involvement of outside, 

complementary knowledge would lead to achieve, sustain and advance paradigm-shifting 

innovations.
447

  

• Accelerate time-to-market: A key parameter to conclude the effectiveness of OI strategies 

was the time needed by new products to enter the market. The studies found that OI indeed 

shortened the time to market.
448

  

• Increase differentiation: The unique outcome of the previous acknowledgments is that a 

firm exploiting external (as well as internal) sources of knowledge and technical expertise is 

able to produce technically superior products (due to its intellectually-distinguishing research 

and development teams) at a lower price (since research and development costs will be shared 

among the various participants) and that take less time to enter market. From that, actuating 

proper and effective OI strategies a firm’s competitive status can be leveraged and the 

company will distinguish itself from its rivals.
449

 

 

All the statements proposed so far, find application also in the pharmaceutical industry, in 

which the aforementioned preconditions and results of OI application, such as the exploitation 

of already existing knowledge, the collaboration with external partners with the purpose of 

qualitatively better research results, cost reduction, shorter time of entering the market among 

the others, are definitely needed. 

Thus, several applications of OI have been registered in Big pharmas context. Using the level 

of openness of a company as a parameter, a referring framework has been established. The 

firm’s degree of externalization is determined on the basis of two factors: firstly, the amount 

of innovation captured externally, that is defined by all the R&D projects acquired from 

outside the company, that are already undergoing the clinical development phase of the 

pharmaceutical innovation value chain; secondly, the innovation management choice that, 

basically, reveals the strategic decision policy adopted by the company to manage innovation 

which could be either predominately internally-generated or predominately externally-

generated. In the light of these acknowledgments, four different types of OI models can be 
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designed: the knowledge creators, the knowledge integrators, the knowledge translators and 

the knowledge leveragers.
450

  

In the knowledge creator model, the R&D projects come mainly from collaborations or 

partnerships with universities, used as a supplement for the R&D projects mainstream 

generated within the firm’s boundaries, through in-house skilled staff and resources. In the 

knowledge integrator model, instead, most of the R&D projects are generated by external 

sources and developed further inside the firm, through its own expertise and resources. The 

third model, the knowledge translator one is pretty similar to the first one, with the only 

exception concerning the fact that it uses outsourcing and partnership as a means of managing 

its R&D project efficiently, thus having the chance to cut down costs or to use the expertise 

and technological devices of its external partners to take the R&D projects to the following 

step. The fourth model, which is the knowledge leverager model, rarely finds application in 

practice. In this case, the greatest slice of the innovation cake comes from outside, so drug 

candidates, know-how, and technological skills are entirely acquired from outside to make the 

most of the internal resources. In the following steps, the innovation process is still 

approached through a “virtual network” of broad collaborations.  

In this way, the innovation value chain of the R&D process is now more disaggregated, with 

different players involved at different levels. Hence, Big pharmas do not own nor manage the 

full R&D process anymore; on the contrary, they are working to achieve a more networked 

and partnered nature, to adopt integrative strategies and give rise to fully integrated models.
451

 

Now, even if they do not have a full control on their R&D process anymore,  Big pharmas 

still own and take the initiative when they decide to venture into big projects, collaborating 

with external actors through different OI strategies, as alliances, joint venture, M&A, 

outsourcing, externalization, licensing, corporate venturing investments and so on.
452

 Thus, a 

further investigation of how the Big pharmas have been implementing the various OI 

strategies until now and how the stakeholders are involved in the various strategies along the 

innovation value chain of the Big pharmas is useful for the purpose of our research. 

• Non-equity strategic alliance “is an alliance in which two or more firms develop a 

contractual-relationship to share some of their unique resources and capabilities to create a 
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competitive advantage”.
453

 It classically occurs with technology bearing biotech firms, 

universities, CROs and competitors.
454

 It helps to lift the drug pipelines of firms when they 

register a current deficit, but it has a less formal nature compared to a joint venture, since the 

former is a purely contractual collaboration with no equity involvement. In this circumstance, 

the biotechnology company provides the innovation, while the pharmaceutical partner make 

its capacities available to jointly  discover and develop drug candidates in the aim of granting 

itself access to the drug project later. These biotech companies often adopt an extrovert R&D 

strategy looking for the best opportunities for medicine applicants, providing non-

differentiating potentials, ideas, know-how and technologies. Thus, Big pharmas can use 

these early alliances to familiarize with a new technology or therapeutic area without 

investing too many resources.
455

 A recent fitting example of such a strategic alliance is the 

one stipulated between the Big pharma Sanofi and the biotech company Evotec in Germany, 

in 2015. The aim of this alliance has been to improve innovation in drug discovery and 

preclinical development eventually building up a drug pipeline targeted to oncology.
456

  

Sometimes, Big pharmas, through alliances with other Big pharmas, gain the access to each 

other production capacity and distribution channels in order to commercialize the new drug 

discovered.
457

  

• Joint venture occurs “when two or more firms form a legally independent firm to share their 

collaborative capabilities and resources to achieve competitive advantages in the market. […] 

Joint ventures are effective in establishing long-term relationship and in transferring tacit 

knowledge”.
458

  

Big pharmas generally set up joint ventures with biotech companies and other Big pharmas to 

establish a research collaboration which could lead to the generation of IPs that would 

possibly yield commercial value. Joint ventures are also established to share skills, expertise, 

cost and risks.
459

 A recent phenomenon shows Big pharmas forming joint ventures with local 
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pharmaceutical companies in emerging markets like China and India.
460

 Such ventures are 

chiefly orientated to R&D, technology, investment and cross border marketing 

opportunities.
461

  

• Mergers and acquisition (M&A) often occur between Big pharmas and smaller pharmas or 

with biotechnology companies to enhance the drug pipelines and hit the potentials coming 

from projects carried out by small pharmaceutical firms for targeted drugs against specific 

diseases like malaria, HIV, Hepatitis C, tuberculosis etc.  

M&A are told to help in reducing the marketing expenses and hence increasing the profit 

edge. Among the Big pharmas, Pfizer is quite famous in this respect, since, in the past decade, 

it has acquired several smaller biotech and pharmaceutical companies then closing down its 

numerous R&D sites in the US.  

However, recent studies highlight M&A negative effect on the R&D productivity. This claim 

has been supported scrutinizing the drug pipelines of some Big pharmas heavily involved in 

M&A activities. Findings show that M&A had caused almost 40% of drug compounds to be 

in the phase II clinical for more than 3 years in Pfizer which is far below the industry 

standard.
462

  

• Outsourcing & purchase of technical and scientific services provide value added services 

along the line of technology transfer from research centers or university laboratories to the 

Big pharmas.  

In the pharmaceutical field, biotech companies have the major role of bridging technology 

through the creation of a separate cluster of industries, known as Technical and Scientific 

Services (TSS). Those TSS can transfer knowledge and spread technology into the innovation 

environment of larger pharmaceuticals. They act as a physical connection between research 

laboratories and the Big pharmas to transfer science and technology. A famous example of 

TSS is the purchase of potential compounds by Big pharmas from dedicated biotech firms 

(DBF) for further development and commercialization.
463
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The current trend in the industry displays that many Big pharmas are outsourcing drug 

discovery, above all of small molecule drugs along with clinical trials to CROs and biotech 

firms in emerging countries like China and India.
464

  

• In-licensing finds application in the pre-clinical test phase. Big pharma secures itself the 

exclusive right to use a specific drug candidate patented by a biotech firm, further it keeps on 

developing the drug, undergoing the following testing phases and then marketing the 

pharmaceutical compound. The companies will then share the profits of the collaboration 

outcomes according to the terms signed in the in-licensing agreement. If a product is never 

developed and hence it never enters the market, then they share the consequent losses.
465

  

• Minority equity investment are characterized by the purchase by Big pharmas of biotech 

firms’ equities and smaller pharmaceuticals’ stakes that will grant reduced royalty rates to the 

Big pharmas, allowing them to develop further and market new discovered drugs.  

• R&D spin-out venture is a new venture among bigger organizations and it is configured as 

an independent business by acquiring resources like IP, technological devices and other assets 

from the parent company. However the new venture considers the two partners to get equal 

shares in order to compensate the original shares loss of equity. Such an approach is 

particularly helpful in R&D projects of lower strategic importance or not belonging to the 

core competency of the company. Large pharmaceutical companies carry out spin-out 

activities as a useful solution to reduce costs.  

Spin-out helps in reducing capital investments and the intrinsic risks of R&D projects, but 

also in increasing the R&D effectiveness. However some disadvantages are also to be listed: 

increasing costs of coordination, IP spillovers and latent threats of the new venture turning 

into a competitor.
466

  

• Out-licensing consists of using external resources to develop further drug candidates 

identified internally. Out-licensing is a comparatively new strategy exploited by Big pharmas 

and it is said to be a very tricky strategy since drugs which have been out-licensed by a large 

pharmaceutical company will probably have a bad reputation in the market and will not be in-

licensed by any other companies willing to commercialize it. Few Big pharmas like Roche, 

Novartis, Merck and recently Bayer have adopted this strategy due to the promising benefits 

that out-licensing can assure under certain circumstances. During the definition of the 
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managerial project agenda, it is probable that strategically low relevant projects are terminated; 

out-licensing, contrarily, allows to the firm to keep those projects alive outside the firm’s 

boundaries providing also extra revenues to the company.  

• Corporate venturing investment is an investment generated by the company’s funds directed 

to external start-up companies. In this case, a large firm acquires an equity stake in a small but 

innovative firm, providing it also management and marketing skilled staffs; the purpose is the 

acquisition of a specific competitive advantage. Usually this strategies is exploited to fight 

against the productivity crisis and to increase innovation inflows.  

We can thus realize that the renaissance of the pharmaceutical industry to face the 

productivity crisis seeks for two main goals: to adopt a cost-efficient strategy and to increase 

innovation by adopting practices close to the OI one. The first purpose has been achieved 

more or less successfully
467

; the second, however, is still a serious concern for the industry. 

 

2.2.5.2 Parallel paths and the dispersion of technological initiative 

We already underlined the uncertain and unstable nature of pharmaceutical innovation, with 

the relative impossibility to assess ex ante whether a particular initiative will be successful or 

detrimental for the company. This, in turn, explains the reason why, as already showed, some 

firms will hesitate to invest at all in R&D, while others may support managerial strategies that 

in the end prove to be worthless.  

In the wake of what is suggested by the open innovation concept, innovation and 

technological progress is best achieved in a field like pharmaceuticals when there is an 

extensive spreading of knowledge and R&D inputs firstly across companies, but also within 

them. In this respect, the investment approaches reflecting this dispersion of initiatives are 

known as “parallel paths” strategies.
468

 

Those parallel paths strategies have their basis in two principle conditions: a) uncertainty 

about the correct solution among numerous possible approaches to a technological challenge; 

b) the desirability of achieving the rewards from solving the problem earlier rather than 

later.
469

 The second hypothesis is intuitive in the pharmaceutical industry since the 

effectiveness of a new drug is profitable to the originator company and valuable for the 
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patients to which it is addressed. The first condition, similarly, is readily verifiable. As we 

have already showed the process a candidate drug must undergo before obtaining the approval 

to enter the market is a chain of different activities, first discovery of molecules, then testing 

for safety, and last, consistent proof of efficacy and safety. As these phases are pursued, 

uncertainties decline.
470

 

Studies by DiMasi et al. (2003)
471

 reveal that recently, in the US, only an average of 21% of 

the drug candidates, for general therapeutic use, passes all the three phases of testing and 

receive regulatory approval. 

The highest attrition rate is registered during Phase II, with only about 44% of compounds 

proceeding toward the following steps. And of the average 21% of drugs surviving all the 

three testing phases, only 1/3 generates sufficient commercial profits to pay back the 

capitalized value of  the original R&D investments.
472

  

When dealing with the R&D uncertainty, an alternative to the parallel paths strategy can be 

pointed out in the “series strategy”. Here, the investments is focused on one predetermined 

strategy, and only if it fails, then another strategy is pursued and so on up to the achievement 

of success. Given the degree of uncertainty, a unique and univocal strategy option usually 

takes more time to be pursued relative to a parallel paths strategy.  

 

2.2.5.3 Opportunities for future value 

The exploration we went through lays the groundwork for developing the holistic solutions 

that could move the needle on the future of pharmaceutical innovation.
473

 

Now the final step of our analysis tries to identify some peculiar features and aspects that 

could lead pharmaceutical companies to shape and define their innovation-oriented strategies. 

Hence we try to offer some food for thought. We feel that pharmaceutical industry needs to 

seek for the right talent, pursuing suitable partners and always thinking about patients and 

payers as the heart of the process. We believe that pharmaceutical companies’ executives 

struggling to achieve their ambitious objectives will definitely need to evaluate and constantly 

refine the steps they need to take toward innovation, focusing on the creation of  a correct 

culture to be implemented, making the most of external cooperations, and making sure they 
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are always offering something new, keeping up with the times and the demanding needs of 

patients. 

Firstly, concerning the firm’s executives, we find it useful to introduce the two prototypes 

around which corporate executive profiles are clustered: the builders and the transformers. 

The former are completely focused on growing what already exists, improving and optimizing 

it; they are consensus-builders, who have their “feet on the ground” and do not like to take 

risks unless they see a fairly quick payoff.
474

 Conversely, the transformers are willing to 

change the status quo they strongly dislike hence they dream of replacing it with something 

better, they do not want to optimize, they want to change the game.
475

  

Large companies’ leadership is often dominated by builder executives, above all in most of 

the biggest pharmaceutical companies. They are standouts among the others at adopting 

successful strategies and solutions. But, since such formulas do not last forever, those builders 

lack of reinventing capabilities, thus running out of steam and watching helplessly while new 

technologies are developing and economics are changing. So their great companies head for 

decline like other once-great companies (e.g., IBM, Xerox, Kodak).
476

 Transformers, on the 

contrary, are great at seeing opportunities and creating amazing new products and 

technologies, but they tend to lose interest past a certain point and move on.
477

  

Hence, the best solution can be identified in an executive embodying both models. In this 

respect, by the way, there is still a long way to go, since HR groups usually see the removal of 

transformers as part of their duties to keep their organizations “aligned”.
478

 The outcomes are 

easily manageable, but lacking of innovative energy. They outshine for the traditional 

business conduct, but they are not able to do more.  

Secondly, from the firm strategic and intellectual property point of view, we think there are 

three major topics related to which the pharmaceutical industry should reorganize its current 

strategy agenda. First, from blockbusters to very broad discovery and early development 

portfolios covering every disease area, the portfolio strategies that historically drove the 

pharmaceutical industry’s success can no longer drive growth and profitability.
479

 The future 

of pharmaceutical innovation calls for focused strategies, so emphasis should be put on 

narrower and more competitive research field, and flexible business models should be refined 
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to guarantee the company rapid and prompt adaptation to the changing environment. Leading 

companies should develop targeted portfolio strategies meant for those disease areas with 

high likelihood of successfully developing first-in-class or best-in-class products or 

addressing unmet needs with important economic impact for payers.
480 

Some examples are 

neurological disorders like Alzheimer’s and Parkinson’s disease. Pharmaceutical companies 

should also conduct a pragmatic and periodic consideration of their core strong points, 

evaluate clinical and scientific progress, patient advocacy and brand reputation comparing 

those elements across time, learning from past lessons.  

Based on our previous research on R&D productivity within the pharmaceutical industry, we 

saw that the future of pharmaceutical innovation lies on networked organization models. The 

company usually manages the strategic direction and relies on skilled third parties such as 

CROs for execution.
481

 Leading companies should hence consider discovering a R&D model 

focused on the core branches of the value chain to achieve a strategic advantage over 

competitors through know-how resources that will determine a distinguish characteristic of 

the firm in precise disease areas. Other branches of the value chain could be externalized or 

outsourced without giving up strategic control and without creating significant risk.
482

 As we 

already assessed, in this perspective, externalization  is a great opportunity to increase the 

spreading of the novel IP that can be in-licensed or traded among the greatest pharmaceutical 

firms, so that big firms could cut down technology costs, while relying significantly on 

external knowledge to face innovation challenges. 

Finally, as far as the R&D process funding is concerned, due to the lack of resources 

condition and sensitivity to late stage clinical failures, the industry should probably pursue 

partnerships, external funding and de-risking approaches more aggressively.
483

 Leading 

companies should experience collaboration more willingly, considering that to access and 

develop early stage assets, a collaborative model between pharmaceutical companies, biotechs, 

venture capitalists and other risk tolerant sources of early funding—and CROs for 

execution—has strong potential.
484

 Obviously, choosing the right partners is a key element: 

the company needs to recognize reliable partnerships with a consolidated funding sources and 

execution expertise background. In this way, individual projects can be quickly and 

proficiently implemented.  
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Chapter 3  

CHINA’S PHARMACEUTICAL INDUSTRY: A FRONT RUNNER IN 

CONSOLIDATION 

This chapter provides an overall study on the Chinese pharmaceutical industry and its market. 

It starts form a general insight exploring first the Traditional Chinese Medicine (TCM) market 

and, then, the actual pharmaceutical market situation. Hence, at first, we will present the 

Chinese pharmaceutical industry, starting from the introduction of the TCM market, a specific 

and unique Chinese tradition, and its development up to the current Chinese pharmaceutical 

market. In this respect, an overall presentation of this market will be provided, recalling the 

most important reforms implemented in this field in the last decades and then introducing its 

governance framework and regulatory system. Then, the chapter focuses on R&D, innovation 

and their relative shortcomings that are making China one of the world’s leading region for 

pharmaceutical innovation, but still not without challenges.  

  

3.1 Chinese pharmaceutical industry  

In general economic terms, today China is one of the biggest economies of the world, 

growing at a breakneck speed. With an eye on the past, it can be easily inferred that the 

Chinese GDP grew by around 9.7% per year between 2008 and 2010, while in 2012 its 

growth turned around a 7.8% rate, the slowest growth rate since 1999
485

, but despite this 

decrease, Chinese growth was still faster if compared to OECD countries’ average of 3.0%.
486

 

Today China registers a GDP annual growth rate of around 6.9%.
487

  

China counts a population of over 1.3 billion, that is the 20% of the world’s population.
488

 

The country has recently become more economically open and affluent and, due to its large 

population, in the pharmaceutical field, it offers a wide potential consumers pool that has not 

been ignored by many foreign companies. In fact, there is estimated to be a direct correlation 

between China’s stimulating market affluence and people’s improving healthcare standards. 

Healthcare awareness is crawling its way among Chinese people who ask for improvement 

and enhancement of the healthcare public perception and system. Hence, the boom of the 

Chinese pharmaceutical market. 
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In the aim of presenting an overall analysis of this complex and heterogeneous market, we 

will go through a historical excursus starting from the Traditional Chinese Medicine market 

up to the actual pharmaceutical industry situation. 

   

3.1.1 TCM market and its remainders  

Traditional Chinese Medicine is a medical system developed in China about 3,000 years 

ago.
489

 The concept of the human body in traditional Chinese medicine has its roots in an 

ancient Chinese medical text of the XI century, known as 皇帝内劲 Huángdì nèi jìn, The 

Emperor’s Inner Canon. According to traditional Chinese medicine principles, the human 

body lies as a single entity characterized by a system of interconnections and 

interdependencies. From this perspective, different psychological centers are associated to 

different organs (e.g. there is a correspondence between the heart and joy, the lungs and pain, 

the liver and anger). The pivotal principle of TCM is based on the assumption that illness or 

unhealthy state of the body and of the mind is a direct consequence of  the struggle between 

different contrasting forces, that the TCM classifies in two different and opposing categories: 

yīn 阴 and yáng 阳. These two elements entail the concept of duality generating a whole, 

hence they can be thought of as complementary forces that interact dynamically. The 

relationship between yin and yang is often described in terms of sunlight playing over a 

mountain and a valley, where yin (literally the “shady place” or “north slope”) is the dark area 

occluded by the mountain’s bulk, while yang (literally the “sunny place” or “south slope”) is 

the brightly lit portion.
490

 While the sun moves across the sky, the two elements gradually 

trade places with each other, thus revealing what was obscured before and obscuring what 

was revealed.
491

 Yin is often associated with elements like water, with the earth, the moon, 

with the nighttime and with femininity; yang, on the contrary, represents fire, sky, sun, 

daytime and masculinity. Yin and yang also applies to the human body, where they are 

associated to the state of the body.
492

 Specifically, the interaction between these two forces 

contributes to  the balanced 气  qì or “vital energy”, the life-sustaining substance par 

excellence, that is believed to flow throughout the body. The qi is proposed to regulate a 

person’s spiritual, emotional, mental and physical balance; disease hence come from a 

disruption to the flow of this vital energy. Any imbalance or defect in the harmonious 

coexistence of these two forces, and thus in the flow of qi, can jeopardize body healthiness. 
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Sickness or disease are said to be caused by excesses or disproportions in the normal 

equilibrium generated by yin and yang parallel flow, that is restored with Chinese herbal 

medicines, nursing the body back to health. Those Chinese herbal medicines are traditionally 

originated by the combination of different natural elements, like herbs, minerals and 

compounds of animal origin.  

According to data retrieved at the closing of 2016, TCM, compared to the concentrated sales 

of chemical drugs to hospitals, has a wider coverage in the retail pharmaceutical market and 

makes up 30% of the retail pharmaceutical market share.
493

 Among the TCM drugs 

prescribed, the most widely sold drugs are those addressing cardio-vascular problems, while 

TCM drugs targeting respiratory system problems provide the biggest contribution in terms of 

market revenue representing over 35% of market share.
494

 Given the low costs and the 

prescription practices of those doctors operating in rural areas, the development of the TCM 

market is encouraged by the refunding policies of the Chinese public insurance systems. TCM 

drugs today represent 39% of the Essential Drug List (EDL) and 46% of the National Drug 

Reimbursement List (NDRL).
495

 Since the government policies require the prescription of 

EDL drugs to second and third tier hospitals, TCM drugs are still today the most common 

ones in rural areas. In respect of sales volume, TCM currently stands for more or less two-

thirds of drug sale in China.
496

 The extensive use of TCM is a substantial competitive tool 

compared to the conventional drug industry; but the development of the TCM sector is still 

pretty uneven if we consider that the top 10 formulated TCM companies together already 

represent the 14% of total market share with local companies leading at the forefront of the 

wave, many of which are state-owned enterprises.
497

 

On the other hand, Western medicine could have the opportunity to undermine significantly 

the TCM market, since a survey carried out in 2007 showed that Chinese patients seek for 

Western medicines when the precise cause of their disease can be detected or when they seek 

for a quick lessening of their illness symptoms, while in general terms they do prefer taking 

TCM drugs.
498
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Recently, TCM has been identified as a strategic priority by the State Administration of 

Traditional Chinese Medicines that tried to modernize the sector with the purpose of 

spreading and developing export to its full potential. Examples of this mission were, for 

example, the introduction of IP through patents together with the encouragement of modern 

applications for TCM-related products.
499

 

Anyway, TCM market is still facing huge challenges, especially if we consider the 

inconsistencies usually characterizing TCM products manufacturing phase. Suffice it to 

mention the radicalized degree of corruption affecting the certification of Chinese herbal 

drugs granted by the Chinese State Food and Drug Administration (SFDA) on the basis of 

Good Manufacturing Practice (GMP) since 1995. Only in 2007, the SFDA amended the 

procedures of GMP regulation, implementation, enforcement and inspection and reinforced its 

administrative oversight to eradicate corruption.
500

 

But the situation is still complex due to the great amount of initial capital needed to 

implement manufacturing controls and to update production processes, but also because of the 

increasingly severe phases to certification. Furthermore the potentially imminent depletion of 

herbal or animal resources, the scarce innovativeness of products, the almost inexistent 

protection of IP and the international rat race in this field pose a grave threat not to be 

ignored. 

 

3.1.2 The current Chinese pharmaceutical market 

China is the world’s largest manufacturer of pharmaceutical products and its pharmaceutical 

market value is estimated to grow impressively by 2020. Its rapid development is already 

raking China as the second largest pharmaceutical market on a worldwide basis.  

Though the great expansion of many Chinese economic sectors began at the end of the 1970s, 

it was not automatically followed by a corresponding healthcare system development. The 

healthcare system development, on the contrary, started only in 2009 with the government 

ambitious reform program aimed at easing the access, increasing the affordability and 

improving the quality of care.
501

 In fact, in recent years, China witnessed an accelerated 

change as the demand for drugs and healthcare services as well as their supply started to 

evolve, shaping the pharmaceutical industry and its performers. To continue this acceleration, 

the country will definitely need government support since this permanently mutating 
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framework turns out to be a great challenge not only for national pharmaceutical companies, 

but also for the foreign ones: they know the key to survive is rapidly and constantly adapting 

to the changeable and evolving pharmaceutical market of China, but the big question is when 

to change, since companies that act earlier exploring new models and opportunities will 

succeed, while those who wait will be left behind.
502

 

 

3.1.2.1 Drivers of Chinese pharmaceutical market booming 

We have just mentioned the economic boom that invested China during the last 40 years and 

that is still in place. This impressive economic rise entailed also a rapid increase in people’s 

per-capita income, giving birth to a new middle class of citizens.
503

 In fact, the disposable 

income has been estimated on RMB 21,966.2 in 2015 and a relative consumption expenditure 

calculated around RMB 15,712.4., versus RMB 14,491.4 of 2014.
504

 This increase in 

consumption is obviously due to the rapid rise in disposable incomes, that in 2014 was around 

RMB 20,167.1.
505

 As a result, healthcare consumption expenditures also increased from RMB 

1,044.8 of 2014 to RMB 1,164.5 in 2015.
506

  

While urban residents’ spending power and access greatly outstrip those of their rural 

counterparts, they have both experienced a well-documented rise in their ability to pay and 

this phenomenon is having obvious implications on people’s purchasing power and hence in 

their living standards. As Chinese people become richer, accumulate more wealth and grow 

more sophisticated in their health care knowledge, demand for medical consumption is 

expected to become more diversified and complex.
507

 Moreover, rising living standards lead 

patients to be more concerned with service quality and with privacy during care; they will be 

more willing to pay for better service and high-tech care, driving the growth of premium 

health care. Patients will better understand to seek care for screening and prevention, rather 

than waiting to treat emerging symptoms at a much later stage of illness.
508

 Eventually, they 

ask for an efficient and effective reshaping of the healthcare system, demanding for manifold 
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types of care and expecting higher service quality from either public and private systems
509

, 

they require shorter waiting time in the supplying of healthcare services, more privacy and 

straight medical communication with experts and technicians. 

By the way, the rapid increase in the demand for a healthcare system that is taking place in 

China is predominantly due to some distinguishing features of this specific country that can 

be summed up in three major trends including a fast aging population, rising urbanization and 

westernization of habits together with a urgent desire for wealthy lifestyles. All these changes 

have severely boosted the public need for a proper healthcare system and it was them, indeed, 

who made China the second largest pharmaceutical market of the world by 2015, in terms of 

service expenditure and the largest market in number of patients served annually.
510

  

With concern to Chinese aging population, it can be easily retrieved, from the last population 

census conducted by the National Bureau of Statistics of China, that the age of 65 represented 

8.87% of China’s population in 2010, and is projected to reach 11.92% in 2020.
511

 Actually, 

looking at the statistics of the National Bureau of Statistics of China edited in 2016 the 

percentage has grown noticeably as it is stated that 10.46% of the total population was 

represented by people aged 65 and over, in 2015.
512

 As a consequence, on-going requirements 

for elder-care services will account for nearly 23% of all health care expenditures in China.
513

 

The expenditure is projected to rise to more than 50% by 2020 as an average elderly person is 

predicted to consume three-five times more healthcare resources than a younger person.
514

 

The increasing urbanization process has been presented as another influent cause of the need 

for a rapid implementation of the healthcare system in China. The speed at which China’s 

urbanization rate is occurring has no precedents in history, recording a growing percentage of 

people living in urban areas of the country from 36% in 2010 to 52.6% in 2012,
515

 and 

reaching 56.10% in 2015,
516

 with estimates to reach 75% urbanization in the next twenty-

thirty years.
517

 Anyway, the process of urbanization does not come alone, taking with itself 
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modernization in people’s lifestyles, that proceed toward a westernization of behaviors and 

habits, including sedentary life, office-based jobs, spread of smoking, meat-heavy diet and so 

on.  

Consequently, “lifestyle-oriented” illnesses are increasingly prevalent in China and their 

chronic evolution raises rapidly.
518

 The pace at which this process is pervading the country is 

such that the demand for healthcare services is taking over, thus challenging the existing 

system and its care-supplying ability. Thus, the conclusion that those trends will undoubtedly 

need a radical change in how care is managed and delivered all across the country, taking into 

account that the mushrooming patient population will surely represent a great obstacle to 

overcome. 

The emerging new trends, just outlined, are also changing the nature of the majority diseases 

affecting the population, whose burden is switching from acute diseases such as influenza to 

chronic ones, like diabetes.
519

 Hence, health care in China is poised to move from a system 

that provides acute care treatments to those who need it most — or are willing to wait for it — 

to a system that must support prevention strategies and longer-term, higher-quality care for a 

larger proportion of the population.
520

 Rapid aging population, fast urbanization process and 

the changes in people’s habits related to westernization, along with rising incomes, will 

compel tricky decisions on the delivery of and payment for care in years to come. 

 

3.1.2.2 China pharmaceutical market trends 

Healthcare spending in China has been growing at a breakneck pace in the last years, above 

all after the impressive healthcare reforms of 2009. Pharmaceutical spending makes up 

slightly less than 40% of THE and China’s overall drug spending is growing rapidly.
521

  

China Statistical Yearbook 2016 clearly presents the actual Chinese pharmaceutical 

framework showing a total healthcare expenditure of around RMB 4.1 trillion (exactly RMB 

4.097464 trillion), that is roughly 600 billion US dollars, with a per-capita healthcare 

expenditure of around RMB 2,980, almost US $433.
522

 Thus, the total healthcare expenditure 
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registered in China in 2015 reached 5.9% of the national GDP.
523

 The impressive booming of 

Chinese pharmaceutical market appears clearly if we consider that in 2011, China became the 

world’s third largest drug market, after US and Japan, while today it is already ranking the 

second position, only after the US.
524

 Moreover, the Chinese pharmaceutical market is 

estimated to almost double its public and private healthcare expenditure to US $1.1 trillion by 

2020, as the Chinese government rapidly expands universal insurance coverage.
525

  

Proactive drivers that obviously boost the growth of the Chinese pharmaceutical market 

notoriously include the aging population, people’s increasing awareness of the importance of 

a developed and modern healthcare system and the rising total and per capita expenditure on 

healthcare.
526

  

Nowadays, together with China’s fast development, Chinese people habits are also changing 

as they seem to eat more frequently unhealthy Western food, with an increasing percentage of 

the population addicted to smoke etc., thus bringing inevitable consequences on the national 

epidemiological outline. Phenomena beyond the control of the population itself, like pollution, 

do not contribute to improve this situation. Hence, chronic diseases are raising constantly, 

standing for the cause of over 75% of deaths.
527

 According to the 2011 Health Statistics 

Yearbook announced by China’s Ministry of Health on January 16, 2013, the leading causes 

of death are cancer (26%) and cardiovascular diseases (21%), which combined together 

account for 47% of deaths in China.
528

 Exploring the more recent China Statistical Yearbook 

2016, whose data on public health are primarily collected from the Information Center under 

the Ministry of Health
529

, malignant tumor is still one of the major disease collaborating to the 

increase of death rate in rural areas of the country, representing a significant 23.22% of 

mortality, followed by celebrovascular disease (23.17%), heart disease (21.84%) and diseases 

affecting the respiratory system (12.06%).
530

 The rising percentage concerning the respiratory 

diseases, above all in early phases of patients’ lives, contributes to the high demand for 

respiratory medicines.    
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Chinese people today have a longer life average, but they are also consuming more drugs to 

keep healthy life standards. Hence the average life expectancy in China has risen up to 76.1
531

, 

still higher than the global average of 71.4.
532

  

Following the wake of its economic expansion and increased affluence, the pharmaceutical 

market in China will surely continue to undergo massive growth. Strong growth is estimated 

to interest both the prescription and over-the-counter (OTC) drug markets. Projections on 

Chinese OTC market show that the market will most likely become the largest worldwide in 

the next ten years. OTC sales almost doubled to approximately $12 billion between 2003 and 

2009, but reached $16 billion in 2015, that is roughly the 16% of the total pharmaceutical 

sales.
533

 Notwithstanding the important role still played by the TCM market, in case of 

surgical procedures, acute symptoms, and infectious disease, Western medicines are all the 

range now, being often considered more target-oriented and more efficient.  

This phenomenon gives the decisive push to many foreign drug companies that are starting to 

develop successfully manufacturing and distribution networks in this country. In fact, despite 

the presence of many domestic pharmaceutical companies, the dominant players are still the 

foreign ones, probably because the small dimensions of most of these domestic companies do 

not allow them to compete on this field. Over the past decades, since the Chinese domestic 

companies focus has been on the production of generic drugs, they have devoted little 

investment to pharmaceutical R&D, hence, when coming to competition, they have often 

decided to work in partnership with foreign companies, giving birth to frequent joint ventures 

that enabled them to enter the complex world of innovative competition. Slight changes were 

registered during the last decade when foreign pharmaceutical firms started to set up their 

own subsidiaries, that most of the time were characterized as wholly foreign-owned 

enterprises (WFOEs) thus affecting their collaboration with Chinese partners. Ultimately, in 

recent years, few national pharmaceutical companies took the route of Western-style products 

innovation, trying to face the increasingly tough competition, but those initiatives still need time 

to succeed.  
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While all of these elements are driving overall healthcare market expansion, continued 

development cannot proceed without heavy investment by and strong support from the 

Chinese government.
534

 

Government help and support becomes indispensable analyzing the healthcare system under a 

social and geographical perspective.  Despite the extraordinary development and growth of 

China’s south-east coastal areas, its rural regions are still far from the former. Living in urban 

areas or even in cities like Beijing, Tianjin, Shanghai, Hangzhou, Guangzhou or Shenzhen 

means having impressively high living standards relative to smaller cities or rural regions. 

Rural and urban residents are categorized separately according to the household registration 

system (户口  hùkǒu), and the government financing systems is different for the two 

categories of citizens.
535

 As a consequence, China’s supply of healthcare provisions is 

particularly unequal and, although a large amount of the population lives in rural areas, only 

20% of China’s healthcare resources reach the rural interior.
536

 Thus, if after the beginning of 

economic reforms in 1978, China witnessed a quick economic development contributing to 

the growth of many economic sectors, this success did not find a correspondence in the 

country healthcare profile. In fact, the country still has a large health care demand gap due to 

an aging population, growing urbanization, proliferating lifestyle diseases, rapidly increasing 

consumer wealth, and the advancement of universal health care insurance. 

A wind of change started to blow with the healthcare reforms implemented in 2009, with all 

levels of government investing a total of RMB850 billion (approximately US $125 billion) 

between 2009 and 2011.
537

 Of course, there is still a long way to go, but the aim is to provide 

all 1.3 billion urban and rural citizens with at least a basic medical insurance, facilitating 

access to the essential medical care, and making healthcare a service affordable for everyone. 

Today, as a result of these policies, health insurance coverage has improved dramatically
538

, 

but it only grants basic services, requiring most Chinese to spend a lot of money to benefit 

from their healthcare rights. 
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3.1.3 China’s healthcare reforms  

Following the wake of reforms outlined in 2009, China has made great strides toward a 

significant improvement in its healthcare system. Today, insurance coverage rates are close to 

100%, the Essential Drug List (EDL)
539

 has been established and is being used across the 

country, and primary care is gradually being strengthened.
540

 Anyway, as predictable, huge 

challenges still have to be faced in keeping on reforming a healthcare system intended to 

serve such a large pool of patients in the shortest possible period of time. Effectiveness in 

tracing the pharmaceutical policies to be pursued will be essential to ensure the achievement 

of a fair and affordable basic healthcare provision.   

China’s healthcare system regulation is fragmented and complex. The variety of ministries, 

organizations and commissions involved in the Chinese healthcare machine are the major 

drivers of this chronically intricate situation. Besides those national organizations, given the 

specific conformity of China and the complexity of its territorial scattering, provincial and 

local agencies do exist and are definitely involved in the macro healthcare system. This 

organizational patchwork contributes to a wide regulatory fragmentation and this makes 

coordinated policy-making a really challenging task.
541

  

When it comes to China’s drug approval process, the CFDA and the CDE are burdened with a 

huge workload, since excessive market fragmentation leads to too many companies filing 

NDAs, applying for new drugs and this led to a significant backlog of NDAs.
542

 

The government is well aware of these problems and, in 2015, a series of reforms has been 

announced, among which re-categorizing how drugs are approved, a pilot market 

authorization holder system, increased capacity for the CFDA through higher user fees and an 

overarching promise to expedite the drug approval process.
543

 Thus, it appears clearly the 

impellent need for China to identify a coherent and nationally implementable regulation on 

pharmaceutical policy and an increasingly rationalized drug approval procedure.   
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3.1.3.1 China’s healthcare system background  

When the Communist Party took control of China in 1949, it created a successful public 

health care system, with the government owing, funding and staffing all the healthcare 

institutions from small rural clinics to large urban hospitals, and employing all the experts and 

physicians deputed to work under the direct authority of the state.
544

 At the time, the majority 

of Chinese population lived in the countryside where healthcare provision was organized by 

the same communes that owned the land and planned farming.
545

 The well-known barefoot 

doctors of that period, who had merely received a basic training, were responsible in the 

organization and management of health care in these communes. On the contrary, a strong 

public health apparatus was engaged in crucial activities such as widespread immunization 

campaigns and the promotion of better sanitation.
546

 From 1950 to 1982, great steps forward 

in life expectancy occurred, with an average rising from 42.2 to 64.4 years, and the infant 

mortality rate also improved, falling by 75%, from 130s to 30s per 1000 births.
547

  

Meanwhile, in 1975, the World Health Assembly introduced the concepts of “essential drugs” 

and “national drug policy”, in an attempt to stem the general limited access to medications 

and the unbearable cost of medical treatments in developing countries.
548

 As a result, in 1979, 

the Chinese government welcomed the concept of essential medicines but the first edition of 

the national essential medicines list was issued only in 1982.
549

 In fact, in the early ‘80s, in 

tandem with the reforms for market liberalization promoted by Deng Xiaoping, the 

government suddenly gave up a lot of its previous responsibilities on the healthcare system 

management.  

Along with useless attempts to set up an essential medicine system, problems in the 

pharmaceutical sector were in the eye of the storm. In fact, the lack of a national healthcare 

provision policy, pushed provinces and individuals spending load to fall disastrously. Since, 

from 1978 to 1999, the central government’s share of total health expenditure fell from 32% 
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to 15%
550

, a noticeable increase in out of pocket expenditures was registered, providing 

evidence of a remarkable raise from the 20% in 1978 to the 58% in 2001 of the total health 

care spending.
551

  

With the government funding withdrawal, barefoot doctors were unemployed and the money 

devoted to the public healthcare provision disappeared: China’s formerly strong public 

healthcare system collapsed. The rural healthcare insurance program that had previously 

existed also collapsed and by 1999 only 7% of rural residents had any form of insurance.
552

 

Concerning larger hospitals, the government decided that funding deficit could be covered by 

charging a 15% mark-up on sales of medications, devices and diagnostic testing, and that 

doctors and hospitals could earn revenue from this mark-up, but, of course, this policy 

promoted expensive and sometimes irrational treatments leading to significantly negative 

consequences for pharmaceutical policy.
553

 In 2012, almost 40% of China’s total healthcare 

expenditure was represented by spending on pharmaceuticals
554

, an average far higher than 

the 20% of OECD.
555

 

 

3.1.3.2 China launched and implemented reforms 

In response to the insinuating dissatisfaction with the Chinese healthcare conditions, the 

central  government  disclosed significant reforms in April 2009 with the goal of “providing 

affordable and equitable basic health care for all by 2020”.
556

 From that year, the 

government’s 12
th

 Five-Year Plan (FYP) has started to set several objectives for the national 

healthcare system and agreed on the five main areas to seek improvements in the short term: 

• enlarge insurance coverage with the ambitious project of reaching a universal coverage 

before 2011; 

• reinforce public healthcare services by raising government spending, above all in lower-

income areas; 

• sponsor and set up primary care facilities to grant a stable and long-lasting healthcare 

system; 

• support public hospital reform by endorsing by promotion of pilot projects; and 
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• reform the pharmaceutical market and issue a list of national essential medicines.
557

 

The government committed itself to an initial investment of RMB850 billion addressed to the 

implementation of healthcare reforms.  

In terms of the predefined objectives, the government did achieve some successes but the road 

ahead is still long to go to reach an affordable and unbiased basic healthcare for everybody. 

 

Expanding insurance coverage 

Insurance coverage rates have been expanded quite successfully. In 2003, only 21% of rural 

residents had insurance, but by 2011 97.5% of them (and 95% of the total population) could 

access a health insurance.
558

 This service is provided by three main insurance schemes:  

• the Urban Employee Basic Medical Insurance (UEBMI), settled in 1998, and targeted to 

formal sector urban workers and retirees.
559

 It was the first stride in restructuring the health 

insurance system in urban areas and, since it is compulsory based on employment, it provides 

basic medical insurance coverage for urban employees in both the public and private 

sectors.
560

 The UEBMI is financed by premiums from both employers and employees whose 

revenues are equally distributed into two separate accounts: the Medical Savings Account 

(MSA) and the Social Pooling Account (SPA), where the former covers outpatient and 

emergency services and drug expenses, while the latter covers inpatient services.
561

 

• the Urban Residents Basic Medical Insurance (URBMI), launched in 2007, according to 

guidelines provided by the State Council. It basically covers other urban residents, not 

benefiting from UEBMI, hence primary and secondary school students, young children, but 

also all urban residents without a formal employment with the intention of eliminating 

impoverishment resulting from chronic or fatal diseases, which can lead to catastrophic 

medical expenditures.
562

 The URBMI spread in 79 cities and nationally in 2010, reaching all 

the unemployed urban citizens. The financing of this insurance program mainly comes from 

participants’ premiums, whose amount is determined by the local administration according to 

the local economic level, the medical care expense level, and the participants’ household 

income level, while the government provides only a small amount of subsidies.
563

 Extra 
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government subsidies are planned for families with a low-income and with a disabled child in 

the family unit. 

• the New Rural Cooperative Medical Insurance (NRCMS) for rural residents. Before its 

economic reforms, China had had a rural health insurance system, but, during the early 1980s, 

the collapse of the rural collective economy swept it away, so roughly  90% of the rural 

population did not have any insurance coverage anymore since the outbreak of SARS, in 

2003, when the need for an efficient and rapid healthcare reform in rural areas became urgent. 

The State Council issued the decision to further enhance the rural health care system, aimed at 

re-establishing the new rural cooperative medical insurance (NRCM), covering the rural 

residents in order to avoid impoverishment caused by catastrophic expenses from infectious 

and endemic diseases and this was the first time that Beijing had allocated funds from the 

central government budget to support a rural health insurance plan.
564

 In 2010, the NRCM 

already covered more than 90% of all rural citizens, providing a partial coverage for any kind 

of medical expenses.  

 

Analyzing the three healthcare insurance schemes, it is clear that while coverage rates are 

pretty high, the quantity of coverage changes drastically. For example, having a look to both 

reimbursement rates and reimbursement, it is noted that ceilings are much higher in the 

UEBMI than in the NCMS.
565

 That is why higher minimum reimbursement rates (70–80% of 

inpatient expenses) have been established by the new 2015 State Council work plan, since 

differential coverage levels have considerable implications for what drugs are reimbursed and 

the extent to which they are reimbursed across the country.
566

  

This healthcare insurance system, of course contributed to the improvement of people’s life 

condition, but, on the other hand, one must recognizes it is not that easy to transfer and to 

transport insurance, since Chinese people move quickly: increasing numbers of Chinese 

people move from the rural areas they come from to the cities they are willing to work in, but  

their health insurance is linked to the place of official residence, the places where they were 
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born, and they are not eligible for UEBMI coverage. Hence many of China’s over 260 million 

migrant workers do not receive health care benefits.
567

 

In summary, China has been successful at creating a highly inclusive insurance scheme, but it 

will need to increase benefits, particularly in rural areas and for migrant workers, if it is to 

properly address the issue of rising medical costs.
568

  

 

Strengthening public health services 

Noticeable Chinese successes were achieved in public healthcare campaigns involving the 

spread of vaccinations and hepatitis B that undermined significantly common and dangerous 

diseases.
569

  

But, as we already mentioned before, the nature of diseases is now undergoing a rapid switch 

to non-communicable diseases (NCDs) like diabetes, cancer or cardiovascular problems, 

hence the need for a greatest focus on the improving of NCDs’ management. For example, a 

recent research inferred the urgency of encouraging people to stop smoking, considering that 

the forecast of 3 million Chinese dying every year from smoking by 2050 is more and more 

realistic.
570

 In 2011, the government announced funding of RMB 25 per person devoted to 

public health activities, including health records, health promotion, vaccinations, maternal 

child health, mental health and NCDs
571

, but in 2015, the amount was already estimated to be 

around RMB 40 per person.
572

 However, there is still a long way to go to support China’s 

public health infrastructure development, in terms of investment and also in respect of a 

policy perspective. A remarkable step forward in dealing with NCDs, representing today the 

greatest threat for public health, could be the delineation of pharmaceutical policies making 

drugs and treatments for those chronic disease available and affordable to every Chinese 

citizens.    
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The achievement of an efficient and effective public healthcare system able to target the 

causes of NCDs spreading through promotion activities and prevention campaigns could be a 

solution, but it is not an easy one for China.  

 

Promoting primary care 

A strong and reliable primary care system is an extremely important factor possibly 

contributing to the creation of equitable access to healthcare services and a sensible 

decreasing in healthcare provision costs, especially in a specialist-driven system like the 

Chinese one. Hence, a lack of trust in the primary care system is probably one of the most 

tough challenges that primary care reform has to face.  

China is trying to reduce the number of outpatient visits at specialized city hospitals and to 

increase the two-way referral pathways between hospitals and primary care clinics.
573

 The 

government has committed to building community health centers both in the cities (CHCs) 

and in rural contexts (township health centers, THCs) and training primary care staff
574

, with 

the hope to train 300,000 general practitioners in the next ten years, with an average of two or 

three of them for every 10,000 citizens.
575

 Despite these objectives are pretty ambitious and 

still far-reaching, the government managed to introduce China’s EDL at the primary care 

level together with the zero mark-up (ZMU) policy aimed at eliminating the 15% mark-ups 

that healthcare facilities are able to charge.
576

 

 

Public hospital reform 

China primarily rely on hospitals for the provision of any kind of healthcare service, since 

hospitals are the first and, in some cases, the only place where care is available and accessible 

for patients. China’s over 20,000 hospitals account for a large percentage of inpatient and 

outpatient visits in spite of efforts to strengthen the primary care system.
577

  

Many of the problems affecting China’s healthcare system failure are clearly visible in 

hospitals, for instance, in the drugs overprescribing practice, lack of capability to cover 

exhaustively catastrophic diseases and overreliance on specialists even for the simplest illness 

conditions. 
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But, the claim for an effective and reliable healthcare system, is feasible only if a 

comprehensive and trustworthy public hospital reform is implemented before, since we 

assessed that hospitals have a key role in primary care.  

Among urban hospitals, it was launched a first wave of pilot projects with the aim of covering 

a range of reforms from removing the link between drug sales and revenues to increasing 

private ownership to the introduction of standardized clinical pathways in sixteen cities.
578

 A 

second wave of reforms was announced in 2014 for other seventeen cities, while about half of 

China’s county hospitals was introducing the ZMU policy.
579

 

Today, publicly-funded hospitals that join the reform, on the one hand, are required to sell 

medicines at the price they bought them, so they will not be able to overcharge patients and 

doctors will be much less likely to prescribe excessive medicines, on the other hand, they are 

allowed to readjust the price charged on their medical services, such as doctor consultation, so 

that the hospitals and their medical staff will be decently paid for their work instead of relying 

on selling medicines.
580

 Moreover, the State Council voted for allowing to the market to 

directly and autonomously set the price of most medicines, thus making it a self-determining 

mechanism. Another key point taken into account by the reforms has been the assumption 

that, nowadays, the highest quality physicians and medical equipment are generally gathered 

in the largest hospitals of the most important and big cities (about 1,350 institutions in all), 

whilst, by contrast, CHCs and county hospitals tend to be underdeveloped, poorly funded, and 

disconnected from larger hospitals.
581

 This gap hinders the achievement of the strategic 

objective of a broadly and effectively spread healthcare provision, since patients tend to visit 

the best hospitals of the first-tier cities, notwithstanding the severity of their diseases; 

generating a situation of overcrowded big hospitals and empty grassroots structures. 

To make matters more difficult, Chinese doctors are experiencing challenging work 

conditions too. Over the last years, patient-on-doctor violence has become startlingly 

common, mostly when treatments fail and this situation is a huge mental burden for doctors 

with an average of an incident every two weeks.
582

  

Hence, the core challenges public hospital reforms are targeting to could be listed through 

four main points: funding mechanism, and thus increase government subsidies and medical 

service charges as main funding sources, reducing hospital revenue dependence on drug sales; 
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treatment cost controls, establishing clear payer-provider relationships with effective cost-

control mechanism; management transformation, transforming public hospital management in 

order to track effectively service quality and operations efficiency; resource rebalance, 

reallocating resources to grassroots institutions, like CHCs, instead of large hospitals in big 

cities.  

If these improvements will surely take time and the significant gap in quality between rural 

facilities and large hospitals will persist for a while, in this respect, big improvements has 

already been achieved starting from late 1990s, like authorities’ bigger efforts to spend more 

on helping the private sector, according to the requests advanced by the State Council, that 

anyway did not change very much the situation, that still witnesses the superiority of the 

public sector.
583

 Moreover, China has made very positive steps forward to allow WFOE 

structures in healthcare and senior care, but the Chinese Ministry of Health regulatory scheme 

on the matter, is still at its embryonic stage, consequently, companies who want to provide 

higher acuity healthcare services find themselves getting routed through a regulatory system 

originally designed to handle large hospital projects.
584

  

The process of reform has been relevant, but the country is still far away from a well-crafted 

and functioning healthcare system.
585

 In fact, government purpose is to enhance and 

implement those policies during the 13
th

 Five-Year Plan, thus generating a major and long-

term impact on both Chinese pharmaceutical market and industry.  

 

Drug reform and the national EDL 

The importance of pharmaceutical policy to health care is reflected in the fact that it is one of 

the five reform pillars.
586

 The major and most actual issues involve the 15% mark-up policy, 

which leads to costly and, to some extent, unreasonable prescription practices, the concerns 

on drug’s safety and quality, considered the complexity and the scattering of manufacturing 

phases and supply chain, and the persistently and unpredictably evolving mechanisms 

regulating drug pricing and reimbursement. The reforms highlighted also another key topic in 

pharmaceutical industry, that is the creation of a detailed and updated EDL.  

Anyway, China’s significant regulatory fragmentation entails a lack of a national 

pharmaceutical policy framework, that is the major barrier to coherent and coordinated 

reforms; to this it should be added that, due to the weakness of systems for communication 
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across partners, a significant policy variation does exist also across different Chinese 

provinces. Finally, there is limited monitoring of new and existing pharmaceutical policies 

and this is particularly problematic given the rate at which new policies are being 

announced.
587

 

As we already mentioned before, the Chinese pharmaceutical market is characterized by some 

specificities, among which the nature and origin of drugs consumed by patients represents an 

outstanding one. In fact, besides Western prescription medications, TCM and OTC medicines 

are an important branch of China’s pharmaceutical market. 

TCM, the most used in the country for thousands of years, underwent a process of 

modernization provided by the Chinese Government’s agenda in an attempt to improve their 

standardization and their quality. Today more than a third of China’s EDL and larger National 

Reimbursement Drug List (NRDL) is made up of TCM preparations
588

, but, given their 

heterogeneous nature, assessing the safety of TCMs is still an important challenge.  

On the other hand, OTC sales today represent 16% of total pharmaceutical sales in China
589

, 

but unlike prescription drugs, OTC medications are sold mainly in retail pharmacies rather 

than in hospitals.
590

 

The actual Chinese EDL contains 175 (34%) OTC medications of which 60 are Western 

drugs and 175 are TCM preparations.
591

 Sales of OTC medications have been growing 

significantly, but still they have been lower if compared to prescription drugs. The most 

popular OTC drugs are used for colds/coughs/allergies, lifestyle regulation (such as 

contraceptives, smoking cessation and so on) and vitamins/minerals/supplements.
592

 OTC 

drugs, exactly like the prescription drugs, are regulated by the CFDA and they are divided 

into classes, where class A drugs need pharmaceutical enterprise consent to be sold, whereas 

class B drugs do not. As with any medication, OTC drugs can interact with other medications 

and lead to adverse health outcomes, hence, improving the ability of pharmacists and 

physicians to identify such interactions is vital in order to ensure patient safety.
593
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3.1.4 Chinese healthcare governance and regulatory framework  

The responsibility for healthcare provision in China is shared by different government 

ministries, and all of them work under the direct supervision of China’s State Council, the 

country’s highest executive body.
594

 Among the various ministries involved in the Chinese 

healthcare system, the most important ones are the National Health and Family Planning 

Commission (NHFPC), the National Development and Reform Commission (NDRC) and the 

Ministry of Human Resources and Social Security. Other ministries involved include the 

Ministries of Finance, Civil Affairs, Industry and Information Technology, and Commerce 

and the Chinese Insurance Regulatory Commission.
595

 

Going through a little deeper analysis of the crucial ministries related to the healthcare 

provision system, the first one is represented by the NHFPC, created in 2013 by the merger 

between the Ministry of Health and the National Family Planning Commission. It definitely is 

the key organ which grants the proper functioning of the whole healthcare system, since it is 

in charge for guiding and developing healthcare reform plans, for managing the EDL 

(Essential Drug List), administrating the New Cooperative Medical Scheme, promoting 

primary care reform and reinforcing public hospital reliability. Right after NHFPC comes 

NDRC, whose key role is monitoring, forecasting and regulating prices of drugs, medical 

devices and medical services.
596

 The High-technology Industry Office, intended to plan new 

industries’ strategic development, is an important branch of NDRC. The Ministry of Human 

Resources and Social Security, for its part, is responsible for the  Urban Resident Basic 

Medical Insurance (URBMI) provision and the Urban Employee Basic Medical Insurance 

(UEBMI) schemes as well as for the National Reimbursement Drug List (NRDL). 

Since pharmaceuticals have a crucial role in contributing to the wealthy life conditions of a 

population and policies implemented by the government in this sector have a relevant impact 

on the dynamics of the pharmaceutical market, if we focus on healthcare governance, it has 

been frequently underlined that governments must outline the objectives they are pursuing in 

conducting these policies. Three possible key values at the base of a national pharmaceutical 

policy tend to be: 

• access, to grant fair availability and affordability of primary drugs; 

• quality, to ensure efficacy and safety of medicines; and 
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• rational use, to promote a reliable and cost-effective use of drugs both for health providers 

and patients.
597

 

Generally speaking, pharmaceutical policy objectives can be classified in two overriding 

categories of different nature: health policy objectives and industrial policy objectives. Health 

policy objectives focus mainly on quality and health equity.
598

 Quality is related to the drug’s 

safety and efficiency, while health equity is granted by an equal and unbiased access to the 

healthcare system, taking into account patients’ need rather than their income. 

The situation becomes more complex when the government purpose deal with industrial 

policy, as there is often a tension between health policy goals and industrial policy goals.
599

 In 

fact, industrial policy objectives primarily include encouraging pharmaceutical R&D, 

guaranteeing strong employment in this sector and creating an export-oriented industry.
600

 

Promoting R&D generally involves a system of patent protection for innovative compounds, 

that allow the sponsoring firms to benefit from a monopoly and eventually to raise the prices 

of their products. It is clear, then, the  contradiction with the health policy objectives just 

introduced.  

The complexity of the pharmaceutical market makes the research for eventual solutions even 

more difficult and whatever a country’s objectives, it is crucial to monitor any policy changes 

using high-quality data since those pharmaceutical policies can often have unintended 

consequences that spill over into other areas of the healthcare system.
601

  

 

3.1.4.1 Challenges to the Chinese healthcare governance 

In the specificity of the Chinese case, it stands out that the cooperation and the co-

responsibility of different ministries in the healthcare system functioning often give raise to 

contradictory priorities. 

Horizontal fragmentation at the level of central government and vertical fragmentation 

between the central and provincial governments create coordination barriers to policy 

formulation and implementation.
602

 Moreover, while overall guidance for tendering and 
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procurement is provided at a national level, provinces have significant discretion with 

implementation, leading to dramatic differences in actual policy implementation.
603

 

This great regulatory fragmentation translates into a perceived lack of consultation and 

forward guidance for domestic and foreign drug manufacturers (Development Research 

Center of the State Council, 2015) and exacerbates the need of transparency and openness in 

the policymaking process.
604

 In this respect, a degree of uncertainty can be identified in all the 

phases concerned by the pharmaceutical policy, from drug approvals to quality standards, 

from pricing to reimbursement, giving birth to an atmosphere where proper guidance and 

effective reforms may be put at stake.   

Last but not least, corruption is another major problem in China in both governmental and 

hospital environments. Suffice it to mention the GlaxoSmithKline case, that, in 2013, received 

record fines for bribing government officials and physicians to encourage sales of their 

drugs.
605

 In response to the widespread outrage at corruption in health care generated by this 

event, the NHFPC issued the Prohibition on nine unethical conducts to strengthen morals in 

the healthcare industry, preventing physicians from taking bribes from patients or 

companies.
606

 Despite the ongoing reforms, corruption habits and bribing culture to sell 

medicines or treatments has been entrenched in China for such a long time that it will need 

time before it could be completely rooted out.  

In this acute fragmentation and challenging environment, Chinese government needs to 

carefully evaluate the alignment of the policies implemented with its effective purposes, to 

trace a middle ground such that innovation is stimulated constantly, while new medicines are 

at everyone’s disposal, thanks to reasonable and affordable prices.  

A glance to the Chinese healthcare system regulatory framework and to the various reforms 

and policies implemented by the government for the launch of the national pharmaceutical 

market will help us to understand better its features and the characteristics of its quick 

evolution. 

 

3.1.4.2 CFDA drug approval process and market authorization  

We already know that to enter the market, pharmaceuticals must be authorized and approved. 

For this reason, most of the countries do have a specific agency specially designed to assess 
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the quality of a drug and to decide whether to give its authorization. In the US, for example, 

this role is played by the Food and Drug Administration (US FDA), that has already been 

mentioned several times in the previous chapter; in the European Union, Member States, as 

first step, rely on the European Medicines Agency in Europe; China today has its own agency 

too, the so called Chinese Food and Drug Administration (CFDA).  

Basically, CFDA is a key government agency acting as the primary pharmaceutical regulator, 

followed by the other supporting ministries introduced before.  

Born in March 2013, the CFDA was preceded by the State Drug Administration (SDA), 

created in 1998, then replaced by the State Food and Drug Administration (SFDA), in 2003, 

with the task of regulating Chinese pharmaceutical industry. The actual CFDA model has 

been based on that of the US FDA and its work is strictly watched over by the State Council. 

The CFDA is the official body having the monopoly of control over drugs, medical devices, 

cosmetics and food, but it also manages all the registration procedures, inspection routine, 

sale activity, research steps, and advertising phases for these products. It contains the Center 

for Drug Evaluation (CDE), which is its technical branch and also regulations for Good 

Supply Practice and Good Clinical Practice.
607

 

Starting from September 1, 2008, the CFDA is officially an organ of the Ministry of Health 

(MOH) which directly manages it, thus ending CFDA previous administrative independence. 

This choice was not taken abruptly, but was the response to the organization’s unsuccessful 

attempt to prevent a series of food and drug safety scandals between 2006 and 2007. A 

process of reorganization of CFDA structure is still in place to allow the MOH to gain more 

control and responsibility. Despite these changes seem to be pretty irrelevant concerning 

Chinese drug regulatory system, however there is the possibility for the MOH to interfere 

with the regulation process for political reasons.  

The CFDA is studied to approve new drug registrations, task that, in China, seems to be quite 

complex, taking one or two years for new drugs to get their approval. Notwithstanding if the 

compound has been approved elsewhere, the CFDA will still require the foreign company to 

conduct some key clinical trials in China, before approving definitely the drug. But regulatory 

requirements preceding drug approval are intricate and can even take some years. 

In order to obtain CFDA approval, like in the case of any other regulatory agency dealing 

with this specific field, a pharmaceutical must meet the three standards of safety, efficacy and 
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quality.
608

 The fourth component of post-marketing monitoring, instead, has to ensure that 

drug effects, unknown during the relatively brief period of clinical trials, can be probed once 

it has entered the market. This procedure has a relevant role in mitigating the risk, since it is 

impossible to assess the fully trustworthiness and safety of the drug ex ante.  

To demonstrate the efficiency of drugs, they have to undergo high-tech clinical trials, to be 

carried out against the best compounds available on the market, as this would highlight which 

drugs are clinically more effective relative to the ones that already exist. This method is 

known as comparative effectiveness research (CER) and it is particularly helpful in the drug 

approval procedure as well as in the pricing and reimbursement process. A possible 

alternative to this strategical comparison is the health technology assessment (HTA) that 

differs from CER in so far as it includes clinical effectiveness demonstrations but also 

economic factors. While most of the regulatory agencies operating in the world take into 

account both CER and HTA during their approval processes, there is a lot more that should be 

done in Chinese jurisdiction. 

With reference to drugs’ approval, approval times are also a crucial aspect. In fact, an 

important goal is to ensure that new medications are approved in a timely fashion for both 

novel patent drugs that yield clinical benefit and generic drugs for products that are coming 

off-patent and will yield cost savings.
609

 This calls for the strong regulatory capacity of the 

agencies. In past years, even the consolidated US FDA faced some difficulties, with 

noticeable delays in drug approvals due to a narrow capacity. Thus a new legislation decided 

to levy fees from industry to increase capacity and its implementation definitely restored the 

critical situation, reducing delays in drug approval process.   

Another way for new drugs of significant importance to receive timely approval is to create a 

channel for priority reviews or forms of review (breakthrough, fast track or accelerated 

approvals) that are allowed to use surrogate clinical end-points rather than final trial data.
610

 

Finally, ensuring drug quality is another crucial role of the regulatory agencies and it asks for 

both reliable regulation system for Good Manufacturing Practice (GMP) and effective 

inspection competences, together with a strong surveillance system in the post-marketing 

phase. Specifically for generic medications, mandating that they have to be tested against the 

right reference drug  is necessary. 
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In the United States, the reference drugs (i.e. off-patent originator), against which new drugs 

are compared, have been codified into the US FDA’s Orange Book.
611

 China lacks of such a 

reference structure for comparison and this paves the way for potential quality disquisitions. 

 

3.1.4.3 Drug registration policy  

In June 18, 2007 the CFDA promulgated the Administrative Provisions for Drug Registration 

(Order No. 28) that came into force on October 1, 2007, replacing the previous version of the 

regulation, that is Order No. 17, and was amended in 2013.
612

  

There are four types of drug applications in China:  

• new drug application, divided in different classes according to the drug’s nature since it may 

be a chemical drug, a biological drug or a new traditional Chinese medicine and natural drug;  

• generic drug application that can be used for those drugs that already have National 

Standards in the country; 

• imported drug application, hence all drugs manufactured outside national boundaries, 

including the foreign ones, notwithstanding if they are new or not; 

• supplement application to testify changes occurred after the drug approval. According to 

their nature, supplements will require CFDA’s approval or will need the approval from the 

provincial drug authority (PDA); 

• license renewal, since Import Licenses and Drug Certificates maintain their validity for 5 

years, they would need to be renewed through an intended application to be submitted 6 

months prior to license expiration. Renewal application has to be presented also for post-

marketing surveillance of the product.   

Of course, to each one of the listed drug feature corresponds a drug registration application 

procedure.  

The new drug registration application is structured around four sections: summary resources; 

pharmaceutical researches; pharmacological and toxicological research materials; clinical 

research results. To help the applicant to understand better the requirements for all the application 

documents, and to elucidate the technical review process, the CFDA provides clarifications in 

the appendices of the Administrative Provisions for Drug Registration and, with the same end 

in view, it also issued technical guidance. But, generally speaking, the process for new drug 

                                                           
611

 Ibidem. 
612 McTiernan, R., (2015), Pipe dreams: CDE offers dose of realism on DAL, DRR Reforms, CPB Review, 92, 

pp.20–24. 



 

121 
 

approval follows the US FDA wake
613

, in fact, when applying for clinical trials, the 

application to be submitted is similar to the US investigational new drug scheme. Once trials 

have been completed, the firm can submit a New Drug Application (NDA) that is ultimately 

reviewed by the Center for Drug Evaluation (CDE), CFDA’s technical arm review.  

For imported products, usually, the CFDA accepts drugs whose relative documents have been 

prepared in accordance with the International Council for Harmonization of Technical 

Requirements for Pharmaceuticals for Human Use (ICH)
614

 guidelines, even without referring 

to the CFDA’s technical guidance. However, problems often arise when, to have its drug 

registered in China, a company is not willing to reveal sensitive, confidential information 

about manufacturing process or raw material quality control. In these cases, experts from the 

CDE will determine the minimum requirements the drug company needs to disclose. So, even 

though the CFDA has its own standards for GCP, GLP and GMP and despite their gradual 

improvement since their establishment in 1999, they are not yet comparable to international 

standards
615

, since the lack of those crucial information will prevent the Chinese environment 

to benefit from them, thus loosing an important chance to gain access to foreign technology 

and to learn something from it. In this perspective it can be found the extent to which this 

deficit has been affecting CFDA standards, with companies facing significant delays in 

waiting for the CFDA to approve both new and generic medications, mainly due to the large 

number of applications every year, a significant existing backlog and insufficient staff to deal 

with the workload.
616

  

It can be inferred that foreign companies and imported products are treated differently than 

domestic products as, for example, in a recent change in the CFDA review policy, innovative 

medicines manufactured locally in China are granted expedited priority review, while 

biosimilars from foreign companies remain blocked from the multi-regional clinical trial 

pathway and can only apply for clinical trials in China after receiving approval in the United 
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States or European Union, thus putting foreign biosimilar producers at a disadvantage to 

domestic firms and can result in additional market access delays of five years or more.
617

 

In this respect, recent articles and reports are talking about Chinese government intention to 

speed up time to market for imported drugs. According to the CFDA, it seems that China is 

considering to implement some measures to shorten the time to market for approved imported 

drugs.
618

 Multinational pharmaceutical companies have long been complaining that it takes 

too long to get their drugs into the Chinese market, from that, on March 2017, CFDA issued a 

draft titled “amended management for imported drugs registration”, which is for public 

opinion until April 20.
619

 According to what is stated on the document, imported drugs are no 

more required to get the NDA approval in their countries of origin before applying for the 

CFDA registration. The driving forces of this changing environment are represented by the 

increasing public need for new drugs, hence CFDA proposal to eliminate a requirement 

asking applicants who intend to conduct an international multi-center clinical trial in China 

for drugs, apart from vaccines, to obtain prior foreign approval or be currently in phase II or 

III clinical trials overseas and the intention to allow imported drugs to directly apply for 

market authorization once completing international multi-center clinical trials.
620

 

Synchronous multi-regional clinical trials are encouraged in order to attract innovative drugs 

in early stage development to China and, indeed, this would represent a huge leap from the 

current policy that only allows drugs entering phase II or III studies in their home countries to 

start clinical trials in China.
621

 Also, the China data from multi-regional clinical studies is 

once again allowed to be used for new drug registration in the country. In 2014, China 

suspended the permission, demanding foreign companies to file NDAs with data from 

standalone clinical studies in China. Positive signs occurred already in late February, when 

the CFDA gave approval to Boehringer Ingelheim’s NDA for alfatide, an EGFR-targeted lung 

cancer treatment, the first imported drug entering China through the accelerated approval 

process.
622

 Since then, other imported drugs benefited from this preferential treatment, until 

on March 3, when the CFDA’s drug approval arm (the Center for Drug Evaluation) published 

a list of drugs which will enjoy the accelerated NDA approval process, among which 
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AstraZeneca’s treatment for non-small cell lung cancer or Novartis’ compound for heart 

failure are listed.
623

  

An important reform on chemical drugs, started in November 2015, when the CFDA prepared 

a new draft document intended to the creation of new registration categories.
624

 Under the 

proposed system, there will be five categories for new drug registrations. Categories I and II 

may include innovative drugs not marketed anywhere and improved drugs not marketed 

anywhere (i.e. changes in structure, dosage form, route of administration and so on that have 

clear clinical benefit), respectively.
625

 Categories III through V will consist of generic drugs, 

defined as drugs that are already on the market elsewhere. Interestingly, this means that on-

patent drugs marketed abroad but not in China would enter Chinese drugs category as generic 

drugs rather than an innovative one.  

In 2015, the National People’s Congress also announced a strategic scheme for a strictly 

centralized market authorization system for drug manufacturers in line with the one used in 

developed countries. Under China’s current system, receiving market authorization is 

contingent on having a manufacturing facility capable of actually producing the drug, hence 

this has limited the ability of R&D organizations such as universities from commercializing 

the drugs they develop and has led to an excessive amount of manufacturing capacity.
626

 

 

Below an explicative table on the drug registration policy provided for by the CFDA on the 

three main drug categories.  

Drug Registration Procedure627
 

New drugs Generic drugs Imported drugs 

After having completed the 

pre-clinical study, the 

applicant applying for 

registration of a new drug 

shall fill the Application 

Form for Drug Registration, 

and report unbiased materials 

to the drug regulatory 

The applicant requiring for a 

generic drug registration shall 

be a drug manufacturer and 

the compound must have the 

same active ingredients, 

efficacy and therapeutic 

effects of the registered drug.  

An applicant asking for a 

drug importation shall have 

already obtained the drug 

marketing authorization in 

the pharmaceutical 

manufacturer home country; 

those who have not yet 

obtained this authorization  in 

the producing country, but 
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department of the province, 

autonomous region or 

municipality responding 

directly to the Central 

Government in which the 

applicant is located. 

Drug regulatory departments 

may carry out on-site 

inspections to assess the drug 

research and development 

conditions, make a 

preliminary appraisal of the 

submitted dossiers, provide 

evaluation opinions, and 

inspection reports to the 

Center for Drug Evaluation 

of the State Food and Drug 

Administration. 

The CDE shall now gather 

pharmaceutical, medical and 

other technical staff to 

conduct technical review of 

the submitted materials, 

eventually requiring, when 

needed, supplementary 

materials. After its technical 

reviews, the CDE provide all 

relevant documents to the 

SFDA, which, in turn, shall 

make an evaluation based on 

the technical review 

opinions: where the 

regulations have been strictly 

followed, a Drug Clinical 

Trial Approval shall be 

issued; on the contrary, a 

Disapproval Notice should be 

issued, with reasons attached. 

 

 

To apply for its registration, 

the applicant shall fill the 

Application Form for Drug 

Registration, submit related 

dossiers and require a 

production site inspection to 

its province, autonomous 

region, or municipality’s drug 

regulatory department. 

The department shall conduct 

the preliminary examination 

of the application dossiers, 

and issue an acceptance 

notice of drug registration 

application, if requirements 

are met, or a non-acceptance 

notice, in case they are not. 

After that, the drug 

regulatory department 

organizes on-site inspections 

and shall take samples of 

three products’ consecutive 

batches, then sending the 

materials to the drug testing 

institutes. 

Drug regulatory departments 

will now review the 

submitted dossiers and send 

the check report, the 

production site inspection 

details and the application 

records to the CDE. Whether 

the regulations are not 

respected, a Disapproval 

Notice is issued with reasons, 

and the drug testing institute 

is notified to terminate the 

testing for registration. 

The CDE shall call 

pharmaceutical, medical and 

technical staff to carry out a 

technical review of the 

submitted material 

(supplementary materials, 

with reasons, may be 

required). The general 

have been assessed to be in 

compliance with safety, 

efficacy and clinical 

requirements by the CFDA 

may be approved and 

imported. 

An overseas applicant willing 

to conduct an international 

multi-center clinical trial in 

China has to require CFDA  

application approval and 

fulfill some requirements: 

1. the compound used for 

clinical trials shall have 

already been approved or 

shall be undergoing phase II 

or III clinical trial overseas; 

2. it should conduct phase I 

clinical trial first in China, if 

it is required by CFDA; 

3. the applicant shall notify to 

the CFDA any serious and 

unexpected adverse reaction 

registered in any country and 

associated with the drug; 

4. the applicant, at the 

completion of a clinical trial, 

shall submit an inclusive 

report to the CFDA.  

To apply for imported drug 

registration, the applicant 

must first fill the Application 

Form for Drug Registration, 

submitting pertinent dossiers 

and samples, providing 

related approval papers, and 

submit the application to the 

CFDA. 

The agency shall, then, 

conduct a preliminary review 

of the application material: in 

case requirements are met, 

the CFDA issue an 

acceptance notice of drug 

registration application and 

ask the National Institute for 

the Control of 

Pharmaceutical and 

Biological Products to carry 

out the needed testing of 
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opinion of CDE together with 

the needed reports are sent to 

the SFDA, which make the 

final decision: whether the 

requirements are met, it shall 

issue a Drug Clinical Trial 

Approval; whether they are 

not, it shall issue a 

Disapproval Notice, 

including reasons. 

After completing drug 

clinical trials, the applicant 

have to submit clinical trial 

results to the CDE. The 

SFDA, in the end, shall issue 

a drug approval number or a 

Disapproval Notice, 

according to the technical 

review estimation. 

 

samples from three batches; 

otherwise, the CFDA issue a 

non-acceptance notice. 

The CFDA may conduct on-

site inspection of both the 

development and the 

production environment, and 

acquire samples, while the 

drug testing institutes 

carrying out the testing on the 

imported drug shall submit 

the certificate of analysis for 

drug registration to the 

National Institute for the 

Control of Pharmaceutical 

and Biological Products. 

Technical review is then 

conducted and further 

verifications may be 

required. 

Once the testing have been 

completed, the CDE will 

conduct a technical 

evaluation of the submitted 

dossiers, eventually asking 

for supplementary materials. 

The CDE report to the 

CFDA: where the regulations 

are respected, a Clinical Trial 

Approval is issued; otherwise 

a Disapproval Notice is 

issued. 

After a clinical trial has been 

carried out, the applicant can 

fill the Application Form for 

Drug Registration, then 

evaluated by the CDE. In the 

end, the CFDA shall make an 

approval decision, eventually 

issuing an Import Drug 

License.
628

  

*Table 3.1 

 

3.1.4.4 Pricing and reimbursement policy 

Pricing and reimbursement is one of the most rapidly evolving aspects of the pharmaceutical 

policy in China and it is a crucial topic when looking for an effective and cohesive national 
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pharmaceutical policy that is aimed at providing quality medications at accessible prices 

while rewarding companies to promote the sustainable development of a strong local generic 

and R&D industry. 
629

  

Before 1978, the government commonly decided upon drug prices, in compliance with 

Chinese centrally planned economy.
630

 In that year, the adoption of market liberalizing 

reforms gave to the healthcare system a more private and market-oriented direction. As 

already mentioned before, in fact, the government cut down drastically its funding and, to 

recoup lost revenues, hospitals and physicians were allowed to charge a 15% mark-up on 

drugs’ sales, medical devices and diagnostic tests.
631

 Today, government policies are still 

trying to recover the several negative implications that this stratagem entailed, since it 

incentivized physicians and hospitals to offer more treatments, costlier treatments and 

inappropriate treatments.
632

 Other problems arising from trick, such as bribery and kickbacks, 

have already been introduced. The sentence 以药养医  yǐ yào yǎng yī (“drugs pay for 

doctors”) is commonly heard in health care and aptly describes a system where 40% of THE 

is spent on pharmaceuticals but much of this money is actually going to pay doctors and 

hospital costs.
633

  

Pricing and reimbursement policies in China can be classified in terms of supply-side policies 

as well as proxy-demand polices and demand-side policies, where the supply-side policies 

include both the market authorization process and drug quality regulations as well as direct 

pricing policies such as price controls and tendering.
634

 Proxy-demand policies, instead, 

include those factors that affect healthcare providers (seen as proxies for patients as far as 

they are called to decide which drugs should be used), like the 15% mark-up. Demand-side 

policies, on the other hand, are referred to factors that affect directly patient needs, like the 

reimbursement lists. 

 

Supply-side policies 

Concerning the supply-side policies, it is important firstly to introduce the great changes that 

arose from the privatization of Chinese healthcare system, leading to a crazy growth of prices 

at double digit rates every year. In response, the government set price ceilings and cuts on 
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many products set by the NDRC and announced more than 30 prices controls between 1997 

and 2013 on many different drugs.
635

 In this respect, there is a substantial body of evidence 

suggesting that this strategy was not as effective as hoped in containing drug costs. That is 

why in 2014 the NDRC decided upon the elimination of retail price limits, starting from June 

1, 2015, even if mandated price cuts in subsequent rounds of tendering appear to be 

continuing in many provinces.
 636

 An action of monitoring on drug prices after the elimination 

of price ceilings has been carried out, given the relevant importance of this change in policy.  

To this failed policy followed the inauguration of the tendering system. The first step of the 

drug life chain consists in receiving CFDA’s market authorization. After that, the drug can be 

listed on one of the two major reimbursements lists: the EDL or the larger NRDL.
637

 In the 

end, drug pricing is largely determined through tendering for off-patent drugs or direct 

negotiations for patent drugs, with the NHFPC as a lead.
638

  

Tendering, in fact, after the removal of direct price controls, is effectively the only cost-

containment strategy available for off-patent drugs and, actually, the main strategy used by 

governments to price drugs and, most likely, it will definitely be China’s most important 

pricing policy.
639

 Tendering consists in the purchasing of drugs by Chinese provinces, but, in 

order to sell a given drug, the manufacturing company has to win tenders within the province, 

hence to win tenders is extremely important for the manufacturer survival. Since hospitals are 

the most common place where drugs are purchased and giving the fact that tenders are not 

linked with procurement
640

, after the announcement of tender winners, any hospital starts a 

process of negotiation with the single manufacturer, thus giving rise to a secondary 

negotiation. During this process, actual drug volumes are specified and hospitals secure a 

price that is often lower than the listed tender price.
641

 In the end, hospitals are able to sell 

drugs to patients directly almost always charging the 15% mark-up to recover the expenses 

they had to met, also because the negotiation between the hospital and the manufacturer is not 

straight, but driven by different distributors, all charging mark-ups along the supply network.  

It has been assessed that tendering has been successful at lowering EDL drug prices by 25% 

on average and over 50% in some provinces between 2009 and 2010 and it is also generally 
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accepted that each subsequent round of tendering will lead to a decline in the price of a 

medication, with mandated price cuts from the previous tender winner levels.
642

 By the way, 

one should bear in mind that each China’s province carry out tendering autonomously and 

separately, thus the scheme varies greatly from one province to another. In fact, since 2010, 

variations on Anhui Province’s “two-envelope” system have been broadly employed: the first 

envelope is one of quality (defined in many different ways) and the second envelope is that of 

price (lowest price wins).
643

 Moreover, while in some provinces the tender can be won by 

only one manufacturer, in some others the winners can be up to three.
644

 Significant variations 

also affect the many tiers of tendered drugs, with most of the provinces tendering off-patent 

originators separately from generic drugs, assuming that originators’ quality is higher, whilst 

other provinces put these in the same tender.
645

  

Despite its capability to lower prices, lots criticisms were moved against tendering including 

the excessive stress on price rather than on quality, and the fact that the winning company 

tend to be always the same in a given province, possibly leading to monopolies and lack of 

medical treatments in case of production difficulties eventually faced by that company.  

Consequent to these severe criticisms, great changes are now investing China’s tendering 

mechanism and in the first six months of 2015 the State Council together with the NHFPC 

issued some guidelines on this topic. Now, giving the quick evolution tendering system is 

undergoing, only future outcomes will definitely assess a national promotion of this 

mechanism.  

 

Proxy-demand policies 

In terms of proxy-demand policies, instead, the greatest impact comes from the secondary 

negotiation and the 15% mark-up strategy.  

Secondary negotiation, a strategy used only in some provinces, is necessary for quantifying 

volumes of drugs sold from manufacturers to hospitals, a process that also results in a price 

lower than listed tender winning prices.
646

 Giving to the hospitals the chance to negotiate 

could promote efficiency in the negotiation process, but, on the other hand, it fosters 

purchasing and prescription of costlier drugs to save lots of revenues, in the same vein of the 

15% mark-up. Hence the controversial opinions on the secondary negotiation that led the 
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NHFPC to issue Document 70 in June 2015, calling for either a ban on secondary negotiations 

or at least for the savings to accrue to governments.
647

  

The 15% mark-up policy as well has been the other key proxy-demand factor encouraging 

overprescribing. As a consequence, to combat the perverse incentives created by the 15% 

mark-up and to remove the link between drug prescribing and health care facility income, in 

2009, was introduced the ZMU policy, a ban on the mark-up health care facilities are allowed 

to charge on medications.
648

 The policy became compulsory and by 2017 any county and 

urban hospital is called to implement it. Of course, giving the fact that great part of hospitals’ 

revenues comes from drug sales, the implementation will not be a simple task, moreover, 

government subsidies have not been sufficient to make up for the lost drug revenues, thus 

putting into question the long-term sustainability of ZMU.
649

   

 

Demand-side policies 

Among the demand-side policies the EDL and the NRDL  have had great relevance. 

The creation of an essential medications list was one of the five pillars of the healthcare 

reforms of 2009, since the list was designed to guarantee a supply of safe quality drugs at 

affordable prices and to deter irrational prescribing.
650

  

Firstly created in 2009, the EDL was then updated three years later, but it has not been the 

first such list in Chinese healthcare history. In fact, the first one was created in 1982 and 

underwent five updates before 2009. Prior to 2009, these essential medication lists lacked 

policy support in drug production, distribution, pricing and reimbursement and were not 

integrated into the broader health system, but the new EDL was meant to take these factors 

into consideration and to be a tool for health care reform.
651

 Drugs in EDL are listed 

according to their efficacy, safety and affordability. Today, the EDL list includes 317 

chemical medicines and biological products and 203 Chinese proprietary medicines, with the 

number of chemical medicines and biological products in the list is approaching to that in the 

WHO current model list of essential medicines.
652
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Thanks to the tendering system, it seems that the EDL has managed to decrease drug 

prices.
653

  

In principle, treatments included in the EDL are fully covered by all three of China’s 

insurance schemes; in practice, what is actually covered depends on the local jurisdiction and 

is often a city- or county-level decision.
654

 By the way, in an overall perspective, the 

government sees the EDL playing an increasing role in China’s pharmaceutical system that is 

estimated to make up 28% of China’s drug market by value by the end of 2020, an increase 

from 12% in 2011.
655

  

Besides EDL, there is an older, wider and less standardized list: the NRDL. It differs from the 

EDL in that reimbursement rates are generally lower, there is not yet mandatory 

implementation of ZMU for NRDL drugs and different ministries manage the lists (whilst 

EDL is managed by the NHFPC, NRDL is managed by the Ministry of Human Resources and 

Social Security).
656

 NRDL first publication was in 2000, further updates occurred in 2004 and 

2009. The last version contains 1140 Western and 987 TCM medications and is divided into 

two classes: class A (349 Western, 154 TCM) where drugs are seen as effective, essential and 

relatively cheap and are supposed to be fully reimbursable; class B (791 western, 833 TCM) 

where drugs are considered less essential and have different co-payments depending on the 

province.
657

 The reimbursements prevented by the list generally rely on the urban insurance 

schemes, but provinces usually create their own lists based on the NRDL.
658

  

At its birth, NRDL was planned to be updated every two years, but it remained a mere 

intention, since no updates occurred after 2009. Consequently, no new medications has been 

approved since then and no new drugs have entered the list. As a result, of 360 new drugs 

approved in China between 2003 and 2013, only 76 (21%) are on the NRDL.
659

  

Of course those medications that are not included in the EDL nor in the NRDL, have to be 

paid through out of pocket (OOP) payment.  
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3.2 Chinese pharmaceutical innovation: a market for the future 

China has always been appealing to global pharmaceutical companies due to a fast rising 

internal demand and the easy access to emerging markets in Asia-Pacific.
660

 However, to 

enter and to operate in a complex market like the Chinese one is not without challenges, 

especially considering the efforts the country is making to switch from a high volume 

economy to value added innovation schemes.  

A crucial question stands out: will the Chinese pharmaceutical industry be a new innovation 

forge or a generics-driven market? Rising governmental funding into R&D and growing 

excitement among the companies operating in the Chinese pharmaceutical environment, 

increase in mergers and acquisitions numbers and determination of global producers to 

advance their innovation activity in China, point out a positive conclusion. 

 

3.2.1 China’s R&D environment 

In the past few years, Chinese breeding ground for R&D investment has increased 

astonishingly and a lot of multinational pharmaceutical companies started to move their R&D 

centers in China. In 2007, for example, AstraZeneca set in Shanghai a research center worth 

$100 million. In the same vein, Novartis, in 2009, disclosed its expenditures on the opening of 

Chinese R&D centers, accounting for more than 1 billion dollars. Again in 2009, Bayer 

declared its plan for a fifty years investment in a new R&D center in Beijing of $125 million. 

Those models were emulated also by Merck and Pfizer which now have important R&D 

locations in China, working at substantial drug projects. Besides setting their own facilities in 

the Chinese territory, a lot of these pharmaceutical multinationals built strong partnerships 

with Chinese firms, providing special expertise and thus an added value to the collaboration. 

Most of those large multinational pharmaceutical players have R&D facilities in-country, 

including AstraZeneca and GlaxoSmithKline (of the U.K.), Eli Lilly (of the US), Roche (of 

Switzerland), Bayer (of Germany) or companies like  the US-based Pfizer with of the largest 

presences, having invested over US$500 million into the country, or the Swiss giant Novartis 

in the process of investing some US$1.3 billion into China after having chosen it as one of its 

three global research hubs.
661

 It would stand to reason that after having devoted such 

significant resources to date into the country, MNCs would have an appetite for M&A 
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transactions to further solidify their market presence
662

, hence the great majority of these 

firms saw the M&A step as a natural and spontaneous continuation of a well-worn path. This 

was the case of Eli Lilly and Hutchison MediPharma, based in Shanghai, which, in 2007, 

started a collaboration on oncology developments extended in 2008, when Hutchison 

MediPharma was given more responsibility with the task of identifying and selecting drug 

candidates. But this was not the sole case. Suffice it to mention the joint venture between 

GlaxoSmithKline and Neptunus Interlong, a Shenzhen firm, in 2008 or the research 

partnership built in the following year by Pfizer and the Shanghai Institute for Biological 

Sciences (SIBS) of Chinese Academy of Sciences (CAS), but also the more recent partnership 

between Bristol-Myers Squibb and the Jiangsu company, Simcere Pharmaceutical, of 2010. 

In the past few years, China has made many improvements to its R&D infrastructure, such as 

labs, equipment, etc.; moreover, China has many qualified researchers who can work at 20-30% 

of the cost of equivalent Western researchers.
663

 And, if those were not enough, its large 

population makes it relatively easy and quick to recruit clinical trial participants, including 

sufferers of rare diseases, which are more difficult to recruit in the West.
664

 In some 

companies opinion, to establish R&D centers on their own in China also represents an 

opportunity for those companies to closely analyze and understand China’s market trends and 

its regulatory framework, so that they can reshape and readjust their strategy and their 

products making them suitable for that peculiar market. Although Chinese labor costs are 

expected to rise further in the future, this R&D advantage will remain salient in China for the 

foreseeable future.
665

 

 

3.2.1.1 Clinical trials 

CFDA is the Chinese organism in charge of analyzing and eventually approving drug 

candidates, that, generally speaking, only after having received the approval and a Clinical 

Trial Permit for New Drugs, can enter the process of clinical trials. The sponsoring firm is 

called to fill and submit a report and the drug candidate to the CFDA, which together with the 

Center for Drug Evaluation will decide upon the issue of an approval letter. This process may 

take from six to eight months, the only exception is represented by fast-track reviews, 

available for clinical trials of drugs that help serious or life-threatening illnesses, or for other 
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life-saving drugs that are similar to drugs that have already been approved.
666

 In case of 

product registration, the CFDA asks for an exhaustive collection of clinical data gathered 

worldwide before proceeding with its technical review.  

A new clinical trial must also receive approval from the Ethics Committee of the CFDA 

before the review of the clinical trial application is completed, according to what has been 

stated in Guideline for Ethical Review of Drug Clinical Trials, drafted by the CFDA in 

November 2010, in accordance with the Provisions for Drug Registration and the Good 

Clinical Practice (GCP).
667

 These guidelines have been thought with the great purpose in 

mind to improve and standardize as far as possible the quality of drug clinical trials ethical 

reviews, but also to enhance their management quality. Some kind of restrictions are also 

contemplated in the guidelines, in fact, clinical trials are only permitted with doctors and 

hospitals that have been “approved” by the government and must be conducted according to 

the Chinese GCP, which went into effect in 1999, and no more than five hospitals can be 

selected in conducting a clinical trial.
668

  

During the application for the Clinical Trial Permit for New Drugs, a draft of the clinical 

protocol should also be submitted and it can be independently designed in accordance with 

foreign data and drug characteristics.
669

 Cases of rejection of design protocol by the CFDA 

are very rare, since it is sufficient that it meets minimum mandatory requirements, provided 

for by the regulatory framework.  

In April 2010, the CFDA developed the Technical Guideline on the Need for Carcinogenicity 

Studies of Pharmaceuticals, in compliance with the Provisions for Drug Registration, in order 

to provide useful guidelines to pharmaceutical R&D. The former describes the conditions 

under which carcinogenicity studies are required, to avoid the unnecessary use of laboratory 

animals, patients and other material resources. The Technical Guideline basic principles can 

be applied to the pharmaceutical products listed in the Provisions for Drug Registration, but 

also to TCMs, natural medicines, and even biological products. 

 

3.2.1.2 Good Clinical Practice (GCP) and GCP-certified clinical research centers   

Promulgated on August 6, 2003 the Good Clinical Practice for Drugs (GCP) was 

implemented on September of the same year. Compliance with GCP standards is mandatory 

for any clinical research before the drug registration procedure. Its requirements mainly 
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involve: preparation for clinical trial; IRB approval; clinical protocol design; responsibility of 

investigator, sponsor and monitor; data collection; data management and statistical analysis; 

clinical drugs administration; quality assurance; multi-center clinical trial administration.
670

  

The Administrative Provisions for Clinical Research Center Certification (Trial) started on 

March 1, 2004 and it ruled that clinical trials in China could only be carried out in certified 

clinical research centers. Hence, in March 2004, the CFDA started to implement the Measures 

for Qualification Certification of Drug Clinical Trial Institutions (Interim) and, since August 

2004, it has organized re-audits on those former National Bases for Drug Clinical Research, 

accepted new applications for qualification certification, and conducted document reviews 

and on-site inspections.
671

 Until January 2006, the CFDA issued a total of six CFDA Bulletins 

on Qualification Certification of Drug Clinical Trial Organizations, certifying a total of 108 

medical institutions for conducting clinical trials, the majority of which were influential 

medical schools, affiliated hospitals or main hospitals in the PLA (People’s Liberation Army) 

system.
672

 The numbers were meant to rise quickly; in fact, in 2009, the certified hospitals 

were already 251 and most of them are leading research centers in certain therapeutic areas, 

above all larger cities teaching hospitals.
673

 

To enhance quality supervision, to monitor correct administration procedures on drug clinical 

trials, and to grant safety of clinical trial volunteers, in 2009, the CFDA together with the 

MOH started a re-examination of national institutions that had been certified during the 

previous years, strictly following the directions provided by those two collaborating bodies.  

According to the re-examination procedure, institutions for drug clinical trials must conduct a 

general self-assessment, reviewing their own clinical trial practices and assessing their 

conformity with the requirements provided by the drug GCP. Those institutions that received 

CFDA authorization to carry out drug clinical trials before January 1, 2007 have been called 

to submit their re-examination application before June 10, 2009, the year in which CFDA and 

MOH organize inspections. On the contrary, those institutions that received CFDA 

authorization after January 1, 2007 had to submit their application at least six months before 

the expiration of their Qualification Certificate for Drug Clinical Trials.
674

 Those institutions 

that would not meet the deadlines for application submission, have been immediately 

prevented from carrying out further drug clinical trials. 
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MOH health administrative departments are charged with the responsibility to conduct 

verifications and to present the approved applications to provincial food and drug 

administrations, that, after the due checks, transfer all the qualified applications for re-

examination to the Administrative Acceptance Service Center of the CFDA before June 30, 

2009.
675

 According to the results of the re-examination, the CFDA and MOH have selected 

inspectors, auditors and other experts and have organized trainings for them to carry out 

inspections in the applying institutions. Based on the outcome of on-site inspection, the 

Certification Committee for Drugs (CCD) is called to carry out a comprehensive analysis and 

an evaluation on the institutions’ implementation of drug GCP.
676

 The CFDA and MOH are 

then in charge to conduct the final reviews and to make final decisions. Of course, the 

institutions that pass the re-examination, will keep on carrying out their drug clinical trials, 

whilst the disqualified institutions will not; for those institutions with minor non-

conformances, the CFDA will give six months time to restore compliance with GCP before 

re-examining again their applications. 

The goal for re-examining the qualifications of institutions for drug clinical trials, for the 

CFDA and the MOH, is to learn about the current condition and status, objectively evaluate 

the implementation of drug GCP among these institutions, and analyze existing problems or 

issues during drug GCP practice to determine potential risks in drug clinical trials, hence, the 

re-examination will provide scientific evidence for establishing a standardized supervision 

and inspection system for drug clinical trials and continuously improving their quality.
677

  

 

3.2.1.3 Good Laboratory Practice (GLP)  

On August 6, 2003 was promulgated the Drug Good Laboratory Practice (GLP), that entered 

into force on September of the same year. Its purpose is to improve the quality of non-clinical 

drug researches and it follows the Good Practice of Non-Clinical Drug Research from 

1999.
678

  

The GLP regulation involves standards for the organization and staff, facilities, experimental 

equipment and instruments, experimental materials, standard operating procedures, data 

collection, report and recording, and inspection and auditing.
679
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Compliance with GLP became effective in 2005, through the latest Administrative Provisions 

for Drug Registration, but it was not incorporated into the standard drug registration process, 

hence it was difficult to assess the compliance or non-compliance with GLP of data submitted. 

Although the CFDA is gradually increasing its GLP requirements, obtaining GLP certification 

in China is still cumbersome; in fact, in 2014, only 27 GLP-certified laboratories existed.
680

  

Research institutions applying for GLP certification should have already been GLP-compliant 

for at least twelve months and have completed relevant drug safety evaluation studies which 

can be examined. Once received certification, institutions have to submit reports assessing 

GLP compliance every year, while the CFDA proceeds with its controls every three years.   

 

3.2.1.4 Adverse Event Reporting Requirements  

In 2004, China endorsed the Provisions on Adverse Drug Reaction Reporting and Monitoring. 

The National Center for ADR Monitoring was founded in 1989 and put under CFDA 

authority ten years later and its task consists in collecting and analyzing any kind of adverse 

event reports. This body is supported by 34 provincial ADR monitoring centers that help it in 

accomplishing its goals.  

The CFDA’s National Adverse Drug Reaction Monitoring Center received a total of 602,000 

ADR monitoring reports from January 1 to December 20, 2008, and the number kept on 

growing significantly between 2007 and 2008, with 85.7% of ADR reports coming from 

medical institutions, 10.4% from drug manufacturers and distributors, and 3.4% from 

individuals.
681

 Reports for new and serious ADRs accounted for 13.3% of total ADR reports 

with 661 ADR deaths in 2008.
682

  

According to the regulations, all serious adverse drug reactions must be reported to the 

provincial ADR monitoring center within 15 days after their occurrence, and on a quarterly 

basis in case of non-serious reactions.     

Manufacturers of imported drugs newly on the Chinese market have special reporting 

requirements: they must report to the CFDA, not only all adverse reactions connected to their 

product, serious and non-serious, that occur in China, but also all serious adverse events that 

take place outside of China.
683

 Once the product has already entered the market for five years, 

its manufacturer must submit its reports only every five years. Manufacturers who fail to 
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report adverse events could be fined from RMB 1,000 (about US$146) to RMB 30,000 (about 

US$4,400), but the CFDA may increase these fines in the future to encourage reporting.
684

  

 

3.2.2 Innovation process investing the Chinese pharmaceutical industry 

Globally, China is the world’s leading region in pharmaceutical market with 50% of the top 

10 pharmaceutical companies residing there: University of Jiangnan, University of Zhejiang, 

Foshan Saiweisi Pharma Technology, University of Shanghai Jiaotong and University of 

Guangxi.
685

 Today the most important top 10 scientific research organizations in the 

pharmaceutical field are almost equally distributed among China, Europe and North America, 

with the out-standing China’s Tianjin University. 

Concerning scientific research, the top 10 most influential scientific research institutions in 

pharmaceuticals from 2005 and 2015 are entirely made up of European, North American and 

Chinese institutes, with important research centers like the China’s Tianjin University.
686

 

Besides the great stress and efforts on research, to this complex and developing environment 

are equally contributing different factors involving primarily, the impressive government 

support consequent to the implementation of forward-looking reforms, the strong partnerships 

and collaborations, investments and acquisitions and the great focus on R&D as the key tool 

to pursue innovation in pharmaceuticals.  

 

3.2.2.1 Government reforms fostering innovation  

Economic reforms of the late ‘70s paved the way for the growth China is experiencing from 

the ‘90s until now and above all for the impressive development of the pharmaceutical 

industry. Suffice it to mention that, between 2011 and 2015, the state invested a total of 

US$1.1 billion in new drug development in a bid to further develop domestic life sciences and 

pharmaceutical industries.
687

    

The successive government policies and schemes of recent years left many pharmaceutical 

producers unconvinced that China could become a heaven for pharmaceutical innovation, as, 

in the recent past, there were many failed attempts to speed up the pharmaceutical registration 
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process, to facilitate innovation and to reform the CFDA.
688

 Generic pharmaceuticals are still 

dominating the market and the government is trying to put some pressures on drugs prices in 

order to take under control the rising healthcare system costs. Today, Chinese pharmaceutical 

manufacturers are allocating only 1% of the total costs to R&D activities, while Japan, 

France, and Germany dedicate 25%, 12% and 3%, respectively.
689

 Even in case of innovative 

discoveries and developments, many new compounds do not manage to enter the market, 

since companies are not able to ensure national level reimbursement condition. Kickbacks 

scandals, a copycat business environment, and doubtful integrity of published research also 

contribute to the skepticism about China’s innovation potential
690

, whose environment is often 

perceived as dangerous and foggy. 

By the way, it is clear that the Chinese government is resolute to reverse its high-volume, 

low-value policy. Now, since a deep and detailed excursus on the main reforms implemented 

by the government in the last decades has already been provided, hence, the glance here is 

focused only on those more effective and innovativeness-encouraging reforms.   

As a consequence of the new Chinese healthcare system reform (CHCSR) began in 2009, 

central government and drug companies made impressive steps forward in strengthening 

competitiveness and improving innovation in the pharmaceutical industry. Just to name a few 

developments: the government increasingly acknowledges the importance of IP, and thus 

constantly updates and amends IP law to stimulate new innovation; starting from 2016, all 

pharmaceutical producers are expected to comply with Good Manufacturing Practices in order 

to receive new production licenses; the Chinese market proved an attractive alternative for 

pharmaceutical companies that still suffer from the aftershocks of expired patents.
691

  

Beijing has made faster development of research-based pharmaceuticals a national priority – 

both to serve the growing health demands of Chinese society, and to challenge the dominance 

of Western drug-makers globally.
692

 

 

3.2.2.2 New M&A activities focused on innovation 

Evidence of potentially great stimulation for pharmaceutical innovation can be inferred by the 

increase in the numbers of mergers and acquisitions occurred in this field, together with the 

fast growth and spread of Chinese innovation-targeting pharmaceutical companies, and by the 
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flourishing activity of Chinese drug originators in the market. In this respect, China’s reforms 

and the adoption of the 11
th

 Five-Year Plan in 2006 catalyzed significant M&A activities both 

in the pharmaceutical and healthcare industry. New medical reforms introduced in September 

2006, intended to create nationwide healthcare coverage initiatives for over 600 million 

people in rural areas, created an increased demand for medicines and healthcare services and 

this tremendous growth potential attracted more and more investors
693

 believing that 

partnering with local companies may be a great tool as it not only can synergize brand 

strength and operational excellence but also help to secure an adequate supply of physicians 

and other medical staff.
694

 Hence, to foster competitiveness, the Chinese government allowed 

both foreign and private investors to pioneer an industry that is state-dominated in nature. 

Stricter enforcement of certifications and intellectual property rights, including those of GMP, 

GCP and GLP, has made many companies, unable to fulfill such requirements on their own, 

easy targets for mergers and acquisitions.
695

 Moreover, due to the policy implemented by the 

NDRC asking for more competitive and affordable drug prices, small and medium enterprises 

faced a drastic weakening of their financial positions, thus entering the M&A environment, in 

their turn. A record number of deals was closed in 2007, representing an unprecedented 

transaction value of US$2.1 billion in the sector and the upward trend shown in recent years 

has continued into the first half of 2008, when 53 deals, valued at US$1.1 billion, were 

announced.
696

 Thus, pharmaceuticals is still more concerned by M&A activities, when 

compared with healthcare and medical devices branches, with a record deal value of US$1.5 

billion in 2007.
697

  

Optimization of distribution channels is another major concern and driver of acquisitions. For 

example, Sinopharm, the listed China-based distributer of medicines and pharmaceutical 

products and operator of pharmaceutical chain stores, announced in March 2011 its 

acquisition of Zhejiang Wenling Medicine & Medicinal Materials Company, a 

pharmaceuticals distributor, for an undisclosed sum. Not only do such acquisitions reduce 

distribution costs, but also allow major players bent on expansion a chance to break into new 

regional marketplaces and capture fresh market share, as was the case with Shanghai 

Pharmaceuticals’ 2011 takeover of China Health System Ltd., Beijing’s third-largest drug 
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distributor.
698

 This acquisition became soon an important branch leading to the company’s 

expansion in the Northern China from the original base in Shanghai. In the following years, 

up to 2012, most mergers and acquisitions in China were aimed at gaining market access, 

whereas the merger and acquisition activity in 2014/2015 was geared towards capacity 

expansion and innovation activities, such as deals between Eli Lilly and Innovent, and the 

expected partnership between AstraZeneca and WuXi AppTec last year.
699

 Moreover, as 

already underlined, the improvement in R&D stimulated by drug developers seeking for new 

and innovative products, represents another key author of the innovation progress. In fact, 

according to the Financial Times, the famous Chinese drug developer BeiGene drug 

developer, raised US$158.4 million in an initial public offering on NASDAQ in February 

2016, in a way similar to Jiangsu Hansoh and Simcere on the Hong Kong IPOs. 

Today, most large multinational pharmaceutical players have R&D facilities in-country, 

including the English AstraZeneca and GlaxoSmithKline, the American Eli Lilly, the Swiss 

Roche, and the German Bayer. The American Pfizer has one of the largest presences, having 

invested over US$500 million into the country and employing over 4,000 staff.
700

 Likewise, 

Swiss giant Novartis is in the process of investing US$1.3 billion into China.
701

 Obviously, 

those MNCs are willing to build always new M&A activities to further solidify their presence 

on the Chinese market. Indeed, in Q4 2010, GlaxoSmithKline announced plans to acquire 

Nanjing MeiRui Pharma Co., the China-based pharmaceutical company which manufactures 

urology and allergy medicines, for a consideration of US$70 million.
702

 

 

3.2.2.3 R&D expenditures seeking for innovation 

Together with the implementation of new reforms and the birth of new M&A activities, the 

great stress on R&D also contributes significantly to boost Chinese pharmaceuticals 

innovation. China’s heretofore poor IP protection has been a countervailing factor in 

pharmaceutical companies’ collective drive to carry out R&D in the country and in recent 

years, a growing number of companies have become increasingly attracted to the idea of 

having an R&D center in China, as in-country research offers a general low cost base, a large 
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patient pool, increasing scientific capabilities, the local industry’s knowledge in the field of 

generic drugs, and insight into the country’s growing drug markets.
703

  

China’s potential to become a force in pharmaceutical R&D has been evident since the 1960s 

when Chairman Mao Zedong ordered the Chinese army to find a treatment for malaria, which 

was ravaging North Vietnamese soldiers in their jungle battles with US-backed South 

Vietnam.
704

 This lead to the discovery of a compound, artemisinin, that is still nowadays one 

of the most important means to combat malaria. Even if it took more or less thirty years to 

catch global attention, being commercialized by Novartis of Switzerland only in the ‘90s, the 

compound shows the great potential outcomes of matching traditional medical habits with the 

modern science, since it is derived from the plant Artemisia annua, the sweet wormwood 

plant – a herbal product that had been widely used  by the traditional medicine. Today, 

Beijing wants to make sure that future discoveries reach the global market more quickly – and 

with domestic companies taking them all the way.
705

 

It is in this perspective that, later in January 2006, the RPC president, Hu Jintao, will openly 

declare China’s challenging endeavor: to make China an innovation-oriented country by 

2020. 

Pursuant to this goal, China’s R&D expenditure ranked the third position worldwide in 2006 

(by purchasing power parity), trailing only the US and Japan.
706

 Between 2000 and 2007, 

China’s R&D expenditure grew at around 26.5% year-over-year
707

 and, during the same 

period, China’s R&D/GDP ratio increased to 1.49% (2007), a 66% increase over the 2000 

level.
708

 Just to show a comparison, the US’s R&D/GDP ratio in 2007 turned around 

2.66%.
709

  

Having a look at the China Statistical Yearbook 2016, the confidence vested in the Chinese 

pharmaceutical sector and on its promising future, above all in terms of R&D, are definitely 

undeniable. The field of medicines can rely today on 11265 R&D institutions; the numbers 

are surprising if we think that R&D centers devoted to pharmaceuticals are far superior to 

equally important and developing field such as the electronic equipment and aircrafts and 

spacecrafts, counting respectively 5351 and 194 R&D units. Similarly the R&D expenditure 

devoted to the manufacture of medicines reaches RMB 262 billion, while for electronic 
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equipments they are estimated around RMB 18 billion and RMB 144 billion for the aircrafts 

and spacecrafts.
710

 

It is clear that China has ascended to a worldwide leading position at an accelerated pace in 

terms of R&D funding, scientific publications in recent years.
711

 The new perspective of 

switching from imitation to innovation, together with favorable conditions created by the 

tremendous investments made by Chinese pharmaceutical sector in R&D mentioned before, 

has resulted in significant global share of scientific publications in recent years, to such an 

extent that the number of articles published by Chinese scholars in peer review journals 

related to pharmaceuticals has leapt to the second position in the world.
712

 According to 

authoritative opinions, despite a number of important patent disputes between Chinese and 

foreign companies, China’s IPR protection system has a demonstrable effect on innovation, 

promoting innovation through economic incentives, soft factors of public encouragement, and 

intentional development strategies.
713

 This relatively new-born environment, actually, is 

influencing China’s coming transformation from an imitation-oriented country to an 

innovation-oriented one. 

At the same time, as one of the fastest growing markets among the emerging countries, China 

attracted significant attention from a lot of countries. China has for years been regarded as a 

favorable location for research due to the enormous pool of qualified research subjects, and 

the general lack of regulatory and cultural impediments often found in alternative countries.
714

  

In fact, as already mentioned, the great opportunities offered by the Chinese pharmaceutical 

market in terms of innovation are highlighted also by the increasing number of global 

pharmaceutical MNCs establishing R&D centers in the country over the last years, like the 

cases of AstraZeneca and Novo Nordisk in 2002; Eli Lily and GSK in 2003; Roche in 2004; 

and Pfizer, Sanofi-aventis and Johnson & Johnson the following years.
715

 In 2006, Wyeth set 

up an early clinical development centre (ECDC) with Peking Union Medical College 

Hospital, relocating its Asia-Pacific clinical trial administration offices at the same time from 

Australia to China; a year later, Novartis’s US$100 million Shanghai R&D centre, the 
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company’s second R&D centre in China, began operations, but also GSK is currently building 

a fully integrated, end-to-end R&D centre in China with plans to employ more than 1,000 

staff by 2010.
716

 In November 2010, it was reported that Novo Nordisk planned to invest 

US$100.0 million to expand its R&D center in Beijing; in March 2011, Pfizer announced that 

it will close its R&D facility in Groton, Connecticut and move its anti-bacterial research 

operations to Shanghai, but also GlaxoSmithKline set up one of its largest research centers in 

Shanghai, and has charted plans to recruit between 50 and 100 top international scientists and 

employ more than 1,000 researchers at the new facility by this year.
717

 

It should be reminded that, due to environmental, cultural and genetic factors, liver disease, 

certain cancers, and some communicable diseases are more common in Asian countries, such 

as China and Thailand, that is why global pharmaceutical companies are starting to conduct 

R&D activity specifically related to Asian markets.
718

 Over the past year, Pfizer has begun to 

develop a treatment for liver disease anti-inflammatory drugs in China, meanwhile, the US 

healthcare giant Johnson & Johnson recently announced a partnership with Tsinghua 

University to study a number of infectious diseases in Asia and the US pharmaceutical 

company Bristol-Myers Squibb entered an agreement with Simcere Pharmaceutical Group, a 

local pharmaceutical company headquartered in Nanjing, to jointly develop a treatment 

against cancer.
719

 

China’s pharmaceutical companies showing tendency to innovation have now easier access to 

capital and receive growing direct investments from the government; suffice it to say that the 

overall government spending on R&D has been rising at a compound annual growth rate of 

14% over 2009-2015 – thus representing the highest growth among other major 

pharmaceutical producers.
720

 

 

Hence, it can be concluded that, while the preconditions highlighted with the introduction of 

the topic concerning Chinese pharmaceutical innovation seemed very weak, a careful analysis 

reveals that China’s government is actually doing its best in fostering innovation. It seems to 

be only matter of time before Chinese local companies will start taking off turning into global 

challengers; “I would not be surprised if, in 10 years’ time, China was a major source of 
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innovation in pharma”, declared Mr. Luke Miels, head of global product and portfolio 

strategy for AstraZeneca.
721

  

The regulatory and business environment is rapidly updating, and evidence of companies 

making increasing investments into Chinese-oriented R&D and innovation is already visible. 

These positive developments lead to believe that China’s business environment is rapidly 

changing and the innovation activities are expected to intensify in the near future, as it 

appears that steps are being taken in the right direction
722

, even though, as already stated, 

there is still a long way to go.  
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Chapter 4  

ITALIAN FAMILY-DRIVEN PHARMACEUTICAL FIRMS AND CHINESE 

PHARMACEUTICAL MARKET: INNOVATION OPPORTUNITIES AND 

CHALLENGES  

This chapter will present a personal research we carried out analyzing a collection of patent 

data on a sample of four Italian family driven pharmaceutical firms. The aim of our study is to 

assess whether and how those firms are externalizing their R&D process in an attempt to 

reach emerging and promising markets, such as the Chinese one. This empirical analysis will 

allow to infer our personal conclusions to our analytical study. In the end, the chapter presents 

an overall analysis of the complex and heterogeneous panorama of the Chinese 

pharmaceutical market, providing a detailed comparison weighing the opportunities and the 

obstacles entailed in the Chinese pharmaceutical innovation both from a general perspective 

and, more specifically, through the lens of family-driven firms.  

  

 4.1 Empirical analysis of patent data from four Italian pharmaceutical family 

firms   

This section of the chapter is aimed at presenting an analysis that we carried out in the field of 

pharmaceutical patents. Our aim is to assess how much some of the most important Italian 

family driven pharmaceutical firms are externalizing their R&D process, to verify to which 

extent we can say that their innovation degree depends on the research and the investments 

done in foreign countries, with a specific focus on one of the most relevant emerging market, 

the Chinese market. The primary goal of this study is hence to assess whether the Italian 

pharmaceutical family firms we will introduce are exploiting or not the opportunities given by 

the blossoming of the Chinese market in a field such R&D and innovation, that as we showed 

until now represent the life-blood of this industry and its only opportunity to survive in a more 

and more complex and articulated framework.  

Firstly, we will display the methodology that we have used to frame a critical analysis of the 

phenomenon, then describing the combination of tools and approaches (research paradigm, 

data collection methods, etc.) that have been used to come up with an answer to the research 

question in a systematic and methodical way. In the end, we will gather the results of our 

research and a personal conclusion will be traced.  
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More specifically, the objective of this research is to investigate an existing situation (R&D 

decision policies), by describing it through a multi-case study methodology, and further 

analysis of it. Our research nature is thus analytical.  

 

4.1.1 Research Design 

As presented before, the research purpose is going to be descriptive and analytical in nature, 

to come up with trends and patterns on how Italian family driven pharmas implement R&D 

decision policies to overcome the current scenario of crisis in their industry. The logic of the 

research is, thus, inductive, as we depart from an empirical sample of the studied phenomena 

to propose a generalized, standardized view that fits into the existing Italian pharmaceutical 

innovation framework and could probably be extended to other cases.  

Our work started almost one year ago with the collection and the gathering of four of the 

greatest Italian family driven pharmaceutical companies, through which we managed to 

define, for each one of the analyzed patents, some information that had a crucial role in the 

purpose of this study. After that, the different steps that were carried out to design and plan 

the methodology were: the analysis of the pharmaceutical worldwide framework and 

evolution, together with the international R&D and innovation trends and mechanisms, then, 

the revision of existing knowledge to gain a deeper understanding of the researched fields (as 

it can be inferred from the previous chapters). Finally, we set the type of the case study, 

together with the dimensions of the analysis (based on the established theoretical framework) 

into which we map the case to come up with some useful results.  

 

4.1.2 Research Channel  

The United States Patent and Trademark Office (USPTO) is an agency in the US Department 

of Commerce that issues patents to inventors, business for their inventions, and trademark 

registration for product and intellectual property identification.  

The USPTO is “unique among federal agencies because it operates solely on fees collected by 

its users, and not on taxpayer dollars”.
723

 Its “operating structure is like a business in that it 
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receives requests for services—applications for patents and trademark registrations—and 

charges fees projected to cover the cost of performing the services [it] provide[s]”.
724

  

The USPTO is based in Alexandria, Virginia, after a 2005 move from the Crystal City area of 

neighboring Arlington, Virginia.  

The head of the USPTO is Michelle K. Lee. She took up her new role on January 13, 2014, 

initially in a temporary Deputy role.
725

 On March 13, she formally took office as Director 

after being nominated by the former President Barack Obama and confirmed by the U.S. 

Senate.
726

   

The USPTO cooperates with the European Patent Office (EPO) and the Japan Patent 

Office (JPO) as one of the Trilateral Patent Offices. The USPTO is also a Receiving Office, 

an International Searching Authority and an International Preliminary Examination Authority 

for international patent applications filed in accordance with the Patent Cooperation Treaty. 

The USPTO primary mission is to “maintain […] a permanent, interdisciplinary historical 

record of all US patent applications in order to fulfill objectives outlined in the United States 

Constitution”.
727

 The legal basis for the United States patent system is Article 1, Section 8, 

wherein the powers of Congress are defined.
728

 

It states, in part: 

 

The Congress shall have power [...] to promote the progress of science and useful arts, 

by securing for limited times to authors and inventors the exclusive right to their 

respective Writings and discoveries.
729

 

 

The mission is hence to support industrial and technological progress in the United States and 

to build up the economy of the nation by administering the laws concerning patents and 

trademarks; informing the Secretary of Commerce, the President of the United States, and the 

                                                           
724

 United States Patent and Trademark Office , (2014), USPTO 2014-2018 Strategic Plan, available at 

https://web.archive.org/web/20140122065152/http://www.uspto.gov/about/stratplan/DRAFT_USPTO_2014-

2018_Strategic_Plan.pdf. 
725

 USPTO, (2013), U.S. Secretary of Commerce Penny Pritzker Names Michelle K. Lee as Next Deputy Director 

of the U.S. Patent and Trademark Office, available at https://www.uspto.gov/about-us/news-updates/us-

secretary-commerce-penny-pritzker-names-michelle-k-lee-next-deputy-director. 
726

 Schwartz, E.H., (2015), New Patent Office Director Sworn In by Commerce Secretary at SXSW, DCInno, 

Streetwise Media, available at http://dcinno.streetwise.co/2015/03/13/new-us-patent-chief-sworn-in-at-sxsw/ 
727

 Bohle, S., (2014), op. cit.  
728

 The United States Constitution, The U.S. National Archives, 2014, available at 

https://web.archive.org/web/20140125111307/http://www.archives.gov/exhibits/charters/constitution_transcript.

html. 
729

 https://en.wikipedia.org/wiki/United_States_Patent_and_Trademark_Office. 

https://web.archive.org/web/20140122065152/http:/www.uspto.gov/about/stratplan/DRAFT_USPTO_2014-2018_Strategic_Plan.pdf
https://web.archive.org/web/20140122065152/http:/www.uspto.gov/about/stratplan/DRAFT_USPTO_2014-2018_Strategic_Plan.pdf
https://www.uspto.gov/about-us/news-updates/us-secretary-commerce-penny-pritzker-names-michelle-k-lee-next-deputy-director
https://www.uspto.gov/about-us/news-updates/us-secretary-commerce-penny-pritzker-names-michelle-k-lee-next-deputy-director
http://dcinno.streetwise.co/2015/03/13/new-us-patent-chief-sworn-in-at-sxsw/
https://web.archive.org/web/20140125111307/http:/www.archives.gov/exhibits/charters/constitution_transcript.html
https://web.archive.org/web/20140125111307/http:/www.archives.gov/exhibits/charters/constitution_transcript.html
https://en.wikipedia.org/wiki/United_States_Patent_and_Trademark_Office


 

148 
 

administration on patent, trademark, and copyright protection; and advising on the intellectual 

property trade-related aspects. 

 

Focusing on our study, we have to underline that the research of patent data used in the 

dissertation is exclusively based on primary data, collected directly from the official website 

of USPTO, and in particular from the USPTO Patent Full-Text and Image Database, entirely 

devoted to the collection this patent information, the access to whose dataset was possible 

only thanks to the indispensable help of my supervisor, Professor Alessandra Perri. 

After the data collection (whose description and details are exhaustively presented in 

Appendix 1), all the information retrieved from the USPTO Database have been studied in 

order to infer important and conclusive results for the purpose of this research.  

 

4.1.3 A multi-case study 

All the empirical data studied will be the means to present, through a multi-case study, how 

four of the greatest Italian family driven pharmaceutical firms have been managing their 

resources along the path toward innovation, in which markets they are more willing to invest 

to develop an efficient R&D process and to which extent they are taking into consideration 

and exploiting foreign emerging markets, such as China, in their decision policies pursuing 

effective innovation processes.  

For this, we will now present the four Italian pharmaceutical companies concerned in our 

research, then, focusing on their R&D global strategy. We would like to specify that, in these 

first two steps, the information that we obtained and that we will refer to throughout the 

analysis come entirely from the firms’ official website. Given the fact that we want to come to 

a fair and unbiased conclusion, we were seeking for data and information as objective as 

possible. We think that, being designed, organized, drafted and controlled directly by the 

singular companies, the websites are probably the most reliable and trustworthy source 

available. 

In the end, we propose a discussion around the empirical data collected, analyzing the 

findings and suggesting a personal conclusion, that has no presumptuous nature and is not 

aimed at being a pragmatic rule, but represents a mere individually elaborated analysis. 

 

4.1.3.1 Chiesi Farmaceutici S.p.A. 

Chiesi Farmaceutici was founded in Parma in 1935 when Giacomo Chiesi bought the 

Laboratorio Farmaceutico Parmense. In 1914, following the outbreak of the WWI, the 
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company was partly destroyed during a bombing raid, and all the activities stopped until the 

end of the war. The new pharmaceutical factory was opened in 1955, with 50 employees and 

the manufacturing of a great range of drugs. In 1966 Giacomo Chiesi handed over the 

management of the company to his two sons Alberto and Paolo
730

 (the second generation 

leadership), who started a constant growth and internationalization process opening the first 

office abroad, in Brazil in the late seventies.
731

 

The third Chiesi generation joined the company between the end of the second and the 

beginning of the third millennium, at different times and with different roles: Alessandro, 

Andrea, Giacomo and Maria Paola.
732

 They made their way on new lines of research and 

development; suffice it to say that, in 2013, with the acquisition of the Danish 

biopharmaceutical company Zymenex, Chiesi moved into biotechnology, positioning itself 

today at the height of innovation in the bio-pharmaceuticals sector.
733

  

Today, the group is headquartered in Parma, and is strongly focused on research, development, 

production, and commercialization of innovative medicines in the respiratory, neonatology, 

rare diseases and special care therapeutic areas.
734

 Its turnover is estimated around €1.467 

billion sales and the company is one of the top 50 worldwide pharmaceutical companies.
735

 

Exportation activities is blossoming with more than 70 countries with a direct presence in 26 

of them; furthermore, the Chiesi Group employs approximately 4,500 people, 560 of whom 

are devoted to R&D activities and 720 of whom work at production sites.
736

  

Since 1987, Chiesi has opened affiliates in Pakistan, France, Spain, Greece, the United 

Kingdom, Austria, Scandinavia and the Eastern European countries (Bulgaria, Hungary, 

Czech Republic, Slovenia, Poland among the others), the United States, Germany, the 

Maghreb countries, Turkey and China, most of which are important distribution centers.
737

 

The production sites are located in Parma (Italy), Blois-La Chaussée-Saint-Victor (France) 

and Santana de Parnaíba (Brazil), with a whole production of more than 73 million units per 

year.
738
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As we already know, innovation is the input behind any technologically advanced industry, 

but in the pharmaceutical world it plays an even more crucial role since it is strictly linked to 

the health and quality of life of people. Hence, for Chiesi, research and development are a true 

human and technological asset and, together with innovation, the driver of company’s 

growth.
739

 

The focus of research and development is mainly on respiratory, neonatology and special care 

areas and the R&D pipeline projects includes discovery and preclinical research, chemistry 

and manufacturing controls, drug delivery technology, clinical development, regulatory 

affairs, pharmacovigilance, intellectual property, quality assurance, project management and 

leadership, and R&D portfolio management.
740

  

 

4.1.3.2 Dompé Farmaceutici S.p.A. 

Franco Dompé founded Dompé Farmaceutici in 1940. In 1976, Sergio Dompé joins the 

company and personally defines the strategies of the Group. Dompé Farmaceutici invests in 

research and concentrates on three therapeutic areas: anti-inflammatory, osteo-articular and 

respiratory.
741

 In 1993, Dompé’s production site, specialized in producing oral, liquid and 

granular formulations that guarantee national and international supplies of proprietary 

products, is founded in L’Aquila.
742

 Now its headquarters are in Milan the major industrial 

and biotechnological research facilities in L’Aquila, and an R&D unit in Naples.
743

  

Today, Dompé is a leading Italian biopharmaceutical company focusing on the development 

of innovative treatment solutions for rare and often orphan diseases in areas with unmet 

treatment needs, such as diabetes, organ transplants, ophthalmology and oncology.
744

 In 2014 

the company invested 19% of its sales revenues in R&D and, during the year, 14 clinical trials 

were initiated worldwide and are being conducted with the support of an international 

network consisting of 70 excellence research institutes; in 2015 Dompé expected to invest 

€42.5 million in research and development, 25% of its revenues.
745 

Internationally, most recently Dompé opened its offices in New York (2014), to coordinate 

the R&D activities in North America, later on offices were opened in Tirana (2015), where 
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the company markets its Primary Care products. These are only the last few cases of a 

worldwide collaboration, since Dompé tries to pursue this objective through an active and 

prolific network for each activity area, starting from research up to development, proceeding 

from production up to marketing. Specifically, its research and development commitments are 

fulfilled through the involvement of a wide-ranging network of centers accurately selected for 

their scientific, diagnostic and therapeutic expertise and their approach focused on constant 

innovation in the study of new treatment solutions.
746

 In this way, Dompé is driven by the 

belief that only by integrating technology, science, culture and hi-tech innovation it will be 

possible to provide rapid and innovative responses to the still unmet needs of patients 

throughout the world.
747

 

Moreover, within Dompé’s Technology R&D division there is a unit merely dedicated to 

innovation, the Innovation and Knowledge Transfer (IKT). Its activity is intended at 

transferring to Dompé new knowledges coming from advanced technology research 

conducted by third entities (i.e. Research Centres, Universities, businesses), to boost the 

portfolio throguh new projects that the Group can potentially develop. Through IKT’s work, 

the company is able to access the international world of technological research excellence.
748

 

 

4.1.3.3 Menarini Industrie Farmaceutiche Riunite S.a.s. 

The “Farmacia Internazionale Menarini” was opened in Naples in 1886. In 1964, Alberto 

Aleotti was appointed as General Director of “Farmaceutica Menarini” and 

internationalization was launched with “Laboratorios Menarini” in Barcelona. In 2009 the 

second generation is inaugurated when Lucia e Alberto Giovanni Aleotti are called to lead 

The  Menarini Group.
749

  

Menarini headquarters is in Florence and it has three divisions: Menarini Ricerche, Menarini 

Biotech and Menarini Diagnostics. It is committed to the search for pharmacological solutions 

for such therapeutic areas as cardiovascular diseases, oncology, pain/inflammation, asthma 

and anti-infectives.  

Menarini’s main research activities are carried out through Menarini Ricerche, which follows 

all R&D activities, from the creation of new projects until the drug registration. Its Menarini 

Biotech deals with the creation of biotechnological drugs from the very early stages of 
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research up to the industrial production. The Group’s Menarini Diagnostics division is a 

health care company that boasts a worldwide network of affiliates partners and distributors 

focused on fields such as diabetes, haematology, clinical chemistry, urinalysis, and 

immunology.  

In 2015, Menarini was the 12
th 

company on a 20-top European companies list for the 

prescription drug sales.
750

 The group has 16,365 employees, 91% of whom hold degrees or 

diplomas: 20% work in Italy and 80% abroad. In 2015, 550 million packs of product were 

produced at Menarini’s 15 manufacturing sites
751

 and its turnover in the same year was 

around €3,326 million, 72% of which produced abroad.  

Today, the Menarini Group is the leading Italian pharmaceutical company in the world and 

the achieved results are “proof of an efficient strategy based on Research, Innovation and 

Internationalization, along with the ability to recognize and meet the needs of physicians and 

patients alike”.
752

  

Research and development processes in the Group are very rigorous: research follows a long 

path, born from the need to cure patients and is developed through hypothesis and continuous 

verification in clinical trials that generate data collected and registered over the years.
753

 And 

the results are developed through four phase: Phase I, in which the molecule is tested to assess 

its safety and concentration in the body; Phase II, where initial data on effectiveness are 

gathered and the right dosage defined; Phase III that confirms the therapeutic benefits on a 

wider group of patients, then data are reviewed by the authorities who will decide whether to 

approve the drug or not; Phase IV, that is a monitoring phase.
754

  

One of the Menarini Group’s strong points is its collaboration with international partners: the 

goal is to create synergies that give rise to cutting-edge solutions, pharmaceutical products, 

and services in the health sector. In this aim, the Menarini Group has companies all over the 

world, being present in over 100 countries, including 70 with direct presence thanks to a 

network of agents, and in more than 30 countries with distributors and local partners. With 

sales contracted mainly in Europe, the Menarini Group is among the market leaders in Eastern 
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and Central Europe, the Baltics, Ukraine and Belarus, and it ranks second in Russia and 

Kazakhstan.
755

  

Starting from the ‘80s, the Group is present in Central America (Guatemala, Dominican 

Republic, Nicaragua, Honduras, Costa Rica, Panama, El Salvador) and it is ranked among the 

top five companies on the market.
756

 It has been in Mexico since 2008 and, most recently, it 

entered the market in Columbia and Ecuador, but he Group spread also to Central and South 

African markets but also in some northern countries (Morocco, Tunisia, Algeria, Libya, Egypt) 

and French-speaking Africa. The Middle East locations are also relevant, especially Jordan, 

Lebanon, Syria, Saudi Arabia and the Gulf countries, where Menarini acquired significant 

market shares.
757

 

The Asian continent represents another of the Group’s great success stories: ever since its first 

joint-venutre in India in 1995, Menarini has been spreading its presence: in 2011 it acquired 

the Invida Group (now Menarini Asia Pacific). Its distribution also reached China, Singapore, 

Australia, Hong Kong, Indonesia, Malaysia, New Zealand, South Korea, Taiwan, Thailand, 

the Philippines, Vietnam, Pakistan and Macao.
758

   

Among all the various part of the world cited above in which Menarini is present, its main 

manufacturing locations are set in Florence, L’Aquila, Pisa, Lomagna, Berlin, Dresden, 

Barcelona, Istanbul and Kaluga among its 14 sites.  

 

4.1.3.4 The new-born Alfasigma S.p.A.   

Alfasigma is a chief pharmaceutical group that deserves a different introduction, being the 

very recent result of the aggregation of two historic Italian pharmaceutical companies, Alfa 

Wassermann S.p.A. and Sigma-Tau Industrie Farmaceutiche Riunite S.p.A., occurred in 2015. 

By the way, as it is pointed out in the description of the data collection process, the patent 

data we had access to refers to the period of time between 2007 and 2016, hence the data 

refers both to the phase before and after the merger between the two firms. Anyway, in our 

files, the item “assignee” is always the same, that is “Sigma-Tau Industrie Farmaceutiche 

Riunite S.p.A”. Thus, to be more in line with the criteria of our study, we will primary focus 

on the firm that gained more evidence in our data collection phase, proposing an insight in 

Sigma-Tau Industrie Farmaceutiche Riunite S.p.A. first, in Alfa Wassermann then, with a 
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focus on their history, management and presence worldwide. Last, we will also provide a 

brief introduction of the new-born company, Alfasigma S.p.A. 

 

In 1957, Emilio and Claudio Cavazza founded Sigma-Tau IFR S.p.A., that soon became a 

leader in the Italian pharmaceutical industry. In 1999, Sigma-Tau spread its international 

presence through new affiliate companies in Europe (Spain, France and Switzerland) and in 

the US. In 2008 and 2009 the globalization process brought the company also in India and 

Belgium. Last, in 2015, Sigma-Tau is merged with Alfa Wassermann, thus giving birth to 

Alfasigma, the new company that joins together, in a large scale industrial project, the 

activities of two of the largest privately owned pharmaceutical groups.  

Sigma-tau, is nowadays a leading, international pharmaceutical company investing in the 

research, the development and the marketing area of innovative and effective treatments, with 

the aim to improve people quality of life. The company distinguishes itself for investments in 

research and development for seeking pharmaceutical innovation, from here the advanced 

research sector, the preservation of long-lasting relationships with worldwide scientific 

institutions
759

, that allow to the firm to produce original and innovative drugs. Moreover, the 

company systematically preserves its intellectual property, generating a high number of 

patents: 300 applications were filed in the last fifteen years.
760

 

 In 2015, the total turnover of the firm has been estimated to be around €478.2 million, 75% 

of which came from the domestic sales and 25% from international sales and the company 

and its workforce counted 1,324 employees.  

Besides having consolidated its role in the national sphere, during the years, the company 

went abroad setting up subsidiaries in Madrid (Spain), that represents the only foreign site 

with production plant, Paris (France), Zofingen (Switzerland), Utrecht (Netherlands), Brussels 

(Belgium), Mumbai (India) and in Maryland (United States)
761

 and it keeps on searching for 

venture opportunities to collaborate with European and North American scientific institutes. 

Among the aforementioned sites, only in the Spanish one, in Madrid, together with the center 

in Latina, there are business offices, sales and distribution department and manufacturing 

plants; all the other sites host business offices, sales and distribution departments.  

Sigma-Tau has invested, and continues to invest, a significant part of its revenue into research 

and development in order to identify innovative therapies to offer treatment to people affected 
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by diseases having a high clinical or social impact.
762

 The R&D activity mainly focuses on 

neglected diseases, immuno-oncology, malaria, and cardiovascular, metabolic therapeutic 

areas, and it is willing to study and develop biotechnology platforms aimed at innovative 

targeted treatments.
763

 

 

In 1948, Mario Golinelli set up Alfa Wassermann. Besides conducing research activities, the 

company made investments in technology, making steps forward above all in Alanno (Italy), 

still its actual production centre. In 1989, thanks to a greatly developed network of 

distributors and licensees in more than 60 countries, the company established the International 

Division, located in Milan. In 2012, new subsidiaries spread internationally, in Spain, 

Portugal, France, Romania, Poland, Czech Republic, Slovakia, Tunisia, Russia, China and 

Mexico, these representing mainly representative offices, medicine consulting and 

distribution links of the chain, thus not playing a production nor research role for the 

company.
764

  

Following its strong commitment to research, Alfa Wassermann regularly invests in research 

and innovation in order to constantly keep up with the market
765

; research laboratories are 

located in the historic facility in Bologna, which also houses the company headquarters.
766

 On 

the contrary, Alanno is site of an extremely modern production facility, one of the main 

technologically-advanced facilities in our continent.
767

 

 

As already anticipated, Alfasigma was born only in 2015, thanks to the joining of Sigma-Tau 

S.p.A. and Alfa Wassermann S.p.A., when “the transfer into the new holding company 

Alfasigma of the whole pharmaceutical activities and subsidiaries belonging to both Alfa 

Wassermann and Sigma-Tau, two of the most prominent Italian Pharmaceutical companies 

with a strong international presence, has been fulfilled”.
768
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Alfasgima, starting from 2015, has then been appointed to govern the aggregation of the two 

entities and to set its new strategic and innovation guidelines. The company’s majority 

shareholder – with 75% share – is the Golinelli family, the founding family of Alfa 

Wassermann; members of the Cavazza family own 20% share and Intesa Sanpaolo, 

previously shareholder of Sigma-Tau, has taken the remaining 5% participation.
769

 Marino 

Golinelli, founder of Alfa Wassermann, is now Alfasigma Honorary President; Stefano 

Golinelli its Chairman and Andrea Golinelli the Vice President with special assignment on 

Innovation. The new group is now ranking among the top five companies in the Italian 

pharmaceutical market, with a turnover of €910 million. The business plan grows both in the 

Italian and in the international framework, thanks to the synergies which put forth by adding 

more resources in R&D and in manufacturing.
770

 In fact, internationally, Alfasigma is present 

in 18 countries, including China, Russia and various European countries, with about 2,800 

total employees, 1,840 of whom are working in Italy and 960 abroad.
771

  

The greatest operational sites are today located in Italy (Bologna, Milan, Pomezia, Alanno 

and Sermoneta, the last three equipped with the very latest cutting-edge technologies
772

), 

while the R&D site is in Pomezia, specialized in the immuno-oncology therapeutic area. 

 

4.2 Research results 

Screening accurately the Excel files that we filled, we can easily compare the information 

found in the firms official website and other accredited web sources with the information 

gathered through the USPTO Database.  

As we showed previously, our files are a collection of the main information related to patents, 

hence having a look to the data we can have an understanding, among the others, of the 

nationality and the country of the pharmaceutical firm or subsidiary which was requiring the 

approval and the agreement of the patent office for a monopoly right protection on that given 

molecule.   

This kind of information is of primary importance, in the aim of our study. In fact, from this 

data, we are able to infer where the firm or its subsidiary is located. Of course, when knocking 

at the door of the patent office (the USPTO, in our case), the company has already undergone 

the first phases of the R&D process that we described in the previous chapters, specifically 

                                                           
769

 Ibidem. 
770

 Ibidem. 
771

 Ibidem. 
772

 History, Alfa Wasserman official website, available at http://www.alfawassermann.com/en/alfa-

wassermann/history. 

http://www.alfawassermann.com/en/alfa-wassermann/history
http://www.alfawassermann.com/en/alfa-wassermann/history


 

157 
 

the preclinical testing and the clinical trials, thus approaching the review and approval phase. 

Thus, the voice “assignee” and all the information related to it highlight that the firm or the 

subsidiary proposing the discovery of an innovative molecule, conduced its researches and 

clinical studies on its own, that the R&D chain evolved within its own laboratories and thanks 

to its own inventors team, hence, having its own instruments to take steps forward in the 

innovation path. 

Focusing on each and every one of the firms we took into account in the wave of our study, 

we want to show how the information related to the R&D process undertaken by those 

companies and their R&D policies described in details in their official websites, find a perfect 

correspondence in the information provided by our Excel files, allowing us to propose 

personal conclusions we inferred from the research.  

The first firm that has been introduced is Chiesi Farmaceutici S.p.A. The great commitment 

of the firm to research and development is clearly exhibited on the company’s mission. The 

increasing proportion of the company’s revenues are actually devoted to R&D process; in fact, 

out of 1000 European companies, the Chiesi Group is the top Italian company for R&D 

investment and ranks the 5
th

 among the major national groups in every industry.
773

 Again, 

another important outcome which highlights company’s dedication on research and 

development is the fact that, in Europe, Chiesi is among the pharmaceutical companies filing 

the highest number of patents, ranking the 1
st
 place in Italy.

774  

As well as for the production centers, also the R&D ones are located worldwide. The latter 

ones are told to be sited in Parma (Italy), Paris (France), Cary (USA), Chippenham (Great 

Britain) and now in Lidingo (Sweden) and Hillerod (Denmark), the new colleagues from 

Zymenex, that integrate the company’s efforts to advance Chiesi’s pre-clinical, clinical and 

registration programs.
775

  

The data gained from Chiesi website are matched by the results of our files, hence of the 

information gathered through the USPTO Database. In fact, the “assignee” we find more 

frequently, when studying Chiesi’s case, is simply “Chiesi Farmaceutici S.p.A.” sited in 

Parma. Few exceptions cite “Chiesi S.A.”, in Courbevoie, a municipality of Paris, in the  Île-

de-France region. 

Hence, the two most prolific centers on an innovation perspective, during the last years, have 

been the Italian research center and the French one.  
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Chiesi Farmaceutici S.p.A. abroad 
R&D centers location R&D active centers

776
 

France (Courbevoie in Paris) 

Chippenham (Great Britain) 

Sweden (Lidingo) 

Denmark (Hillerod) 

United States of America (Cary) 

France (Courbevoie in Paris) 

 

*Table 4.1 

 

The large slice of sales that Dompé Farmaceutici S.p.A. devoted to research and development 

in 2015, shows again the relevance also this company attributes to investment in R&D. In fact, 

also Dompé R&D centers spread internationally and it established a wide network of 

partnership and teamwork in many different countries. Geographically speaking, international 

facilities that are conducting basic research or clinical studies in collaboration with Dompé are 

split in various research areas (usually areas still with a lack in efficient therapeutic solutions 

such as diabetology, liver transplantation, ophthalmology and oncology), but, in wide terms, 

they are all located in Western and Eastern Europe, United States and Canada, where Dompé 

tackles the challenges of the creation of a new drug through what it defines a “task force” by 

uniting the expertise of its drug discovery team with that of local universities and other local 

research centers.
777

 Expressly, research and development processes on the diabetic 

therapeutical field, are located in Italy (Milan, Rome, Bari, Cagliari), Sweden, Germany, 

Great Britain, Czech Republic, Russia, United States and Canada; liver transplantation is 

studied in depth in Moscow (Russia), while ophthalmology is the object of research centers 

located in Hungary, Belgium, France, Germany, Great Britain, Italy, Poland, Portugal, Spain, 

as well as in the US. Last, in the oncology field research specialized centers are in Italy, Spain, 

France, Belgium, Czech Republic, Poland and, again, United States. 

Once again, comparing those information with the data collected through our analysis, it is 

clear that the most active centers in innovation, from 2007 until now, have not been a wide 

range of the subsidiaries cited above, on the contrary, they reduce themselves only to the 

Italian R&D centers. Among Dompé’s “assignee” we almost always recorded “Dompé S.p.A.” 

of L’Aquila. The only exceptions referred to the center in Milan, but there is no mention of all 

the other subsidiaries, listed among the R&D centers of the firm. Again the Italian sites turn 

out to be the most proactive ones in the path toward innovation.  
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Dompé Farmaceutici S.p.A. abroad 
R&D centers location R&D active centers

778
 

Sweden 

Germany 

Great Britain 

Chezch Republic 

Russia 

Hungary 

Belgium 

France 

Poland 

Portugal 

Spain 

United States of America 

Canada 

Only Italian R&D centers are mentioned 

*Table 4.2 

 

In analyzing the Menarini case, the situation do not change that much. Menarini has a 

properly dedicated division in research commitment, that is Menarini Research
779

, a single 

center that develops projects from the initial phases until drug registration. Anyway, research 

programs, addressing mainly to cardiovascular diseases, oncology and the 

asthma/pain/inflammation area
780

, are in Florence, Pomezia, Pisa, Bologna, Barcelona and 

Berlin. A correspondence does actually exist if we look at the files we filled. The two centers 

of the company that have been more relevant in terms of innovation are those of Florence and 

Pomezia. Anyway, also “Laboratorios Menarini S.A.” of Badalona, in Spain, appears quite 

frequently in our “assignee” list, as well as “Menarini International Operations Luxembourg 

S.A.” in Luxembourg. In fact, also having a look to the Clinical Trials Database, listed on the 

company website, one can find information on clinical studies sponsored by the Menarini 

Group, that are either on-going or recruiting patients or that have already been completed.
781

 

Again, almost all the study codes are said to be sponsored by “Menarini Ricerche S.p.A.” and 

“Menarini International Operations Luxembourg S.A.”. Hence, except for the Luxembourg 

and Spanish centers, again, the national sites are the leading ones in the field of research and 

development. 
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Menarini Industrie Farmaceutiche Riunite S.a.s. abroad 
R&D centers location R&D active centers

782
 

Spain (Barcelona, Badalona) 

Germany (Berlin) 

Luxembourg 

Spain (Badalona) 

Luxembourg 

*Table 4.3 

 

We already underlined that the last of the firms concerned in our analysis, represents a special 

case. During our research phase we had the chance to attest that, notwithstanding the great 

change in 2015, that is the merger between Sigma-Tau Industrie Farmaceutiche Riunite S.p.A. 

and Alfa Wassermann S.p.A., even in 2016 the USPTO Database was still taking into account 

only the patents attributed to Sigma-Tau, never mentioning the other two pharmaceutical 

giants.  

As well as the aforementioned firms, also Sigma-Tau has always regarded research as the 

main source of innovation, and, on the basis of this principle, it has constantly supported 

research activity and reinforcing it over the years.
783

 Since its foundation, company’s 

philosophy has always been based on the conviction that it is only through innovation and 

high-level research that the company can have a tangible impact on the quality of life and 

survive in the evolving pharmaceutical industry. 
784

  

Among Sigma-Tau different location centers and subsidiaries, only Rome, where the 

headquarters are, is the center devoted to the manufacturing and research process, hosting the 

Manufacturing Plants and the Research Centre. The company’s research process takes place 

at Sigma-Tau S.p.A. R&D Center (Pomezia, Rome), the structure dedicated to pre-clinical 

discovery and development, as well as the coordination of clinical development and 

registration activities. Anyway, to develop its R&D projects, Sigma-Tau researchers also 

collaborate with several academic and private structures at national and international level. In 

fact, Sigma-Tau is the leading company, within which, in line with the planned corporate 

development prospects, other subsidiaries are also operating
785

, including the centers in 

Sermoneta (Latina, Italy) an in Milan. On the contrary, among its subsidiaries abroad in Spain, 

France, Switzerland, the Netherlands, Belgium, India, the United States, only the one located 

in Madrid has a production plant. Relevant here, in the wake of our research, have been the 

strong collaboration the company has with European and North American research institutes 

and universities. In fact, among the “assignee” voices, besides the Italian centers of Rome, 
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Pomezia and Milan (the most frequent ones), our files also mention the two Swiss centers of 

“Sigma-Tau Research Switzerland S.A.”, in Lugano and “Sigma-Tau Research Switzerland 

S.A.”, in Mendrisio and “Sigma-Tau Rare Diseases, S.A.” of Funchal, in Portugal, but also 

the “Sigma-Tau pharmaceuticals, Inc.” of Gaithersburg, in Maryland (US). So, in our last case, 

while the Italian centers drive and pave the way for innovation, together with few European 

centers, as for all the other firms, a relevant news can be registered: it is the only case (among 

the four we studied) that presents, among the “assignee” list of our files, an American center, 

hence a center outside the European boundaries.  

Sigma-Tau Industrie Farmaceutiche Riunite S.p.A. abroad 
R&D centers location R&D active centers

786
 

Spain 

France 

Switzerland 

Netherlands 

Belgium 

Portugal 

United States of America 

India 

Switzerland (Lugano, Mendrisio) 

Portugal (Funchal) 

United States of America (Gaithersburg) 

*Table 4.4 

 

4.3 Research conclusions 

All the findings gathered so far, seem to be extremely relevant in the general wake of our 

dissertation. Hence, according to the results we collected, analyzing both the information 

provided by USPTO Database and the pharmaceutical firms’ official websites and proceeding 

as described, we came to formulate a conclusion to our study.  

We should bear in mind that, during the whole discussion, we have been talking about family 

driven firms, underlining the distinguishing feature of the strong sense of belonging and the 

personal and affective commitment to the firm when it is perceived as a familiar inheritance, a 

distinctive and representative aspect of a genealogical tree to which every member is strongly 

linked and in whose interest he is devoted to act. In this familiar context, the company is often 

seen as an element of continuity among the different generations, an element to be preserved 

and an element the family members should be committed to. 

Here comes our deduction from this analysis. In the first chapter we already gave a deep 

insight in the investment decisions peculiarity of family driven firms, showing their 

predominant reluctance to invest, and their attention to where and how they invest their 

capital, when deciding to do so.  
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In this case, what emerges is that family firms seem to prefer investing nationally on the R&D 

process. This decision is probably due to the impression they have of maintaining and 

preserving the ideological national leadership of the main seat among the firm subsidiaries 

abroad, reserving to them only a role –albeit an important one– of assisting, helping and 

supporting in the R&D process. Hence, the subsidiary does actively and proactively 

collaborate for innovation, but does not steal the innovator leadership from the national 

founding R&D center.   

Another justification for this choice we would like to suggest is probably linked to the control 

capability of the firm. Of course, the degree of control for the firm will be deeper in its seats 

inside national boundaries. Controlling subsidiaries abroad means to have a great system and 

network of collaborators, the firm will indeed need faithful people, and a reliable and quick 

communication strategy, with an effective and efficient circulation of information. But, 

agency problems coming from asymmetry of information has been immediately highlighted 

when talking about family driven firms in general. Hence the doubt about the effective 

capability of the family firm to build a stable and unbiased framework in this sense. Thus the 

direct control over local R&D centers is probably seen by those pharmaceutical companies 

themselves as the only solution to this problem. Also because, given the crucial role of 

innovation in an industrial field such the pharmaceutical one, the company will surely be 

willing to absolutely avoid any kind of research and know-how dispersion and spread, thus 

preferring to hold this process in its bosom, preserving its undisputed authority over 

operational and strategic decision-making, know-how and strategic assets in general. 

According to our study, in fact, we can assess that among the national and international R&D 

centers, through which our four pharmaceutical family firms walk toward innovation, the 

R&D process is greatly pursued on the national research locations. By the way, exceptions do 

exist since there are few European centers that presented request for innovative molecule to 

the patent office. Indeed, in our opinion, this is a significant symptom of brave and boldness 

from these firms.  

 

But, in this respect, a question arises. If, as it actually is, exceptions of international 

subsidiaries distinguishing themselves in the R&D process do emerge, it is also true that they 

still highlight a European spread of the phenomenon, engaging outside European boundaries-

subsidiaries only once (the case of Sigma-Tau and its American subsidiary).  

Yet, the emergence of pharmaceutical markets in developing countries is described as a very 

significant and far-reaching one. Promising markets, like the East-Asian market, represent 
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today a great possibility and an opportunity for the pharmaceutical industry, not to be missed. 

However, those pharmaceutical family companies still seem not to give it the importance it 

deserves, not exploiting the development opportunity it offers. Among those markets, special 

reward and consideration has been attached to the increasingly promising Chinese market.  

Hence, having previously presented and provided a detailed insight both on the complex 

world of family firms and on the developing and emerging Chinese pharmaceutical market, 

exactly, why a pharmaceutical company should decide to pioneer in the innovation context of 

this kind of market? Which advantages it could achieve? What kind of opportunities may the 

Chinese market offer? And, on the other hand, what kind of challenges are hindered in this 

market? Those the main questions we would like to answer in the following section of the 

chapter. 

 

4.4 The Chinese pharmaceutical market: a new path to be tread 

As reported when talking about the general decline in R&D productivity due to the dramatic 

increase in R&D expenditures and the decreasing numbers of new drug approvals occurred 

recently, the phenomenon seemed to be true on a global perspective, being a crucial topic of 

discussion in the worldwide pharmaceutical overview. On the contrary, we have previously 

witnessed the existence of a recent literature that clearly points out that emerging countries, 

mainly involving China, show the increasing importance of pharmaceutical R&D activities 

and investments in innovative research to develop new drugs, mainly fueled by the process of 

R&D globalization.
787

 In this context, it is of great significance to understand the Chinese 

pharmaceutical innovation from a global perspective. 

Thanks to its supporting governmental policies, impressive economic growth, and 

increasingly aging population, among the other factors, China has already become the second-

largest pharmaceutical market of the world and it is expected to enhance its position by 2020. 

This quickly evolving trend is projected to apply also to the global healthcare innovation 

networks since increased sales performance can better support R&D.
788

 

Those assumptions, anyway, do not mean that China does not have any more weaknesses in 

developing innovative medicines. Important R&D input, scientific publications and patents in 

China have not yet led to an ultimately innovative industry recognized globally. For a long 

time, in fact, pharmaceutical industry in China is known “for its mass-production of low-level 
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generic drugs and as a ‘world factory’ of active pharmaceutical ingredients (APIs) with little 

mentioning of real innovative medicines”.
789

 Hence, one should be aware that the Chinese 

pharmaceutical innovation system is filled with obstacles which prevent China’s R&D 

capabilities from turning into innovation competencies and eventually pharmaceutical 

products thus generating market values
790

, but the great opportunities this country is going to 

offer and the possibility of successful innovativeness creation it projects cannot be ignored 

nor undervalued. 

To have a first understanding of the general framework that is taking shape in these years, 

after the recent implementation of the 13
th

 Five-Year Plan, it could be useful to have a look at 

the policies and strategies the Chinese government is implementing and is committed to 

launch soon. From that, current intentions and possible future contexts can be inferred in 

order to explain, under unbiased and objective lenses, the actual pharmaceutical industry 

panorama and to weight its obstacles and the eventual opportunities.    

 

4.4.1 China’s 13
th

 FYP: looking to 2020 

The new reforms, introduced by the government in 2015, targets three main areas: 

infrastructure development, costs reduction, and new investment. The perseverance of these 

reforms entails new investment opportunities at an international level thanks also to the 

government’s recent encouraging opening up strategy, targeted to the private sector that has 

fascinated global players who are now looking at China’s healthcare sector development with 

some interest. 

Firstly, talking about the infrastructure development, the most important element is that 

Chinese government is greatly encouraging private investment in hospitals and it is trying to 

include more regions in the pilot program. The foreign invested hospitals are required to be 

set up as sino-foreign joint ventures, but, unless explicit restriction or prohibition under laws 

or regulations, all sectors are open to investment by private capital, both foreign and 

domestic, and approval procedures are simplified and accelerated.
791

  

Ambitious targets concern the extent to which hospital beds’ numbers are expected to grow 

by 2020. The current number of public hospitals beds for every 1,000 people is around 5.11
792
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and is set to increase to 6 by 2020, while for private hospitals it will grow from the actual 0.52 

to 1.5 in 2020.
793

 This target will exacerbate the fast and uncontrollable expansion of public 

hospitals, thus jeopardizing the development of rural healthcare provision services, that is 

another main concern in the healthcare reform plan. Hence, some measures have been 

announced to be introduced to restrain this rapid growth, included the spin-off of certain 

functions to reduce the size of public hospitals.
794

 

Furthermore, the program projects also a training system designed to improve the quality of 

training for medical professionals with a special focus on specialists in the fields of pediatrics 

and psychiatry which are in high demand. Professional medical training will be standardized 

at various levels and medical professionals will have added flexibility to practice both at 

public and non-public hospitals, to enrich the pool of medical talent at non-public hospitals 

and also encouraging medical professionals to provide their services in highly demanding 

areas, like western China or at rural and county hospitals.
795

 

Reaching acceptable quality standards in grassroots hospitals is another key target proposed 

by the new healthcare reform, since it has been provided that by 2020, there will be one clinic 

and one medical service centre for each community with a population over 30,000 and 1.2 

hospital beds available for every 1,000 residents within a community, with an encouragement 

to allocate beds for senior care to meet the need of an increasing ageing population.
796

  

Secondly, concerning the reduction of costs, the government seeks to tighten the procurement 

of medical devices at public hospitals in order to reduce patients’ out-of-pocket expenses, 

while discouraging an excessive use of medical devices which exceed patients’ needs.
797

 

Another key element here is the willingness to broaden medical insurance coverage and to 

create more comprehensive tools, like special insurances for critical diseases.  

Last, new areas for development and hence new investment possibilities are offered by the 

TCM, since, by 2020, one Chinese traditional medicine hospital is required to be established 

in every county and municipality and a target for traditional Chinese medicine hospitals to 

have 0.55 hospital beds for every 1,000 residents in a community has been drafted.
798

  

Technological development is also representing a great opportunity in the Chinese 

pharmaceutical market. By 2020, three digital national databases will be established 
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containing health information, health profiles and medical records in electronic format, 

together with a national online platform to integrate information at the national, provincial, 

municipal and county levels.
799

 In the same vein, the government is keeping on encouraging 

healthcare products e-commerce and also telemedicine, after the recent introduction of 

China’s telemedicine guidelines. 

 

4.4.1.1 The 13
th

 FYP and the new investment approach  

During the 13
th

 FYP period, China’s economy will move towards a “new normal”, following 

an increasingly clear evolution towards a more sophisticated, better structured and more 

specialized mode of production.
800

 Chinese government is mainly focused on trying to 

improve development quality and efficiency, to encourage a growth approach favoring 

innovation, coordination, “greenness”, openness and inclusiveness, but it also strives to 

promote supply-side structural reform to expand effective supply, meet effective demand, and 

form the mechanisms, institutions and modes of development that will guide the economy to 

this “new normal”.
801

 This new approach to development does contribute to the creation of 

new sectoral growth but also for new opportunities of inbound and outbound direct 

investment.  

The gradual recalibration of the role of government and the promotion of market-oriented 

reforms have been important strategic endeavors underpinning the significant development of 

the Chinese economy over the past 30 years.
802

 Two rounds of major institutional reform have 

occurred in the 1980s and 1990s, but the relative pace of reform has slowed since 2000, thus, 

as the benefits of those early reforms gradually recede, new reforms are necessary to stimulate 

future development.
803

  

The first indication of a new round of reforms was revealed on 12 November 2013, with the 

adoption of The Decision on Major Issues Concerning Comprehensively Deepening Reforms 

by the Third Plenary Session of the 18
th 

CPC Central Committee. The Outline of the 13
th

 Five-

Year Plan for National Economic and Social Development (“the Outline”) clearly calls for the 

13
th

 FYP to mark a critical period in China’s new round of institutional reforms, with a focus 

on the correct alignment between the role of the government and the market, an accelerated 

recalibration of government functions and breakthroughs in the reform of key sectors, and the 
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creation of that economic “new normal” with its attendant mechanisms, institutions and 

modes of development.
804

  

The clarification and streamlining of government functions, ongoing decentralization and 

deregulation while maintaining oversight, and the improvement of government services and 

administrative efficiency all help facilitate foreign businesses investing in China and 

outbound investors going abroad by lessening investment controls and reducing costs, while 

market-oriented reforms and the steady development of a mixed-ownership economy will 

help foster the growth of the non-state sector and establish a modern system of property rights 

and effective market systems, allowing foreign investors to compete on a more level playing 

field in China
 
.
805

   

As already introduced, the guiding principles laid out in “the Outline” call for an approach to 

development that focuses on innovation, coordination, “greenness”, openness and 

inclusiveness, with the core goal of improving the quality and efficiency of growth.
806

 It 

highlights the structural reforms concerning the supply-side as the major focus area, with the 

purpose in mind to expand supply efficiently, to meet demands effectively, and to develop the 

necessary institutions, mechanisms and models potentially able to guide the economy towards 

a “new normal”.  

With that in mind, there are three critical aspects of China’s socioeconomic development 

strategy during the 13
th

 FYP period: promotion of supply-side structural reform; improvement 

of the quality and efficiency of growth; and implementation of the five tenets of 

development.
807

  

 

Supply-side structural reform: investing in effective supply and demand  

Supply-side structural reform, a key focus area in the 13
th

 FYP, has essentially three major 

goals, all of which hint at tremendous opportunity for investment:  

• Promote industrial restructuring in order to expand the effective supply of mid-range and 

high-end goods and services, and meet consumers’ increasingly sophisticated and 

personalized material, cultural and environmental needs, thus providing an opportunity for 

FDI into China’s advanced and emerging industries, and for ODI that seeks out advanced 

technology and best practices abroad for reintroduction into the domestic market.
808
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• Strengthen market-oriented reforms in key sectors of the economy, correct misaligned 

policies and institutions, and ensure a level playing field in which winners and losers are 

determined by the market, thus contributing to the maximization of micro-economic vitality 

and effectively facilitate flows of both FDI and ODI.
809

   

• Meet the five targets of reducing industrial capacity, inventory, financial leverage and costs, 

and correcting structural shortcomings, thus broadening the channels of investment and 

helping foreign investors to lower the cost and risk of doing business in China.
810

  

 

Quality and efficiency of growth: investing in innovation and quality consumption  

Improving the quality and efficiency of growth is the core goal of the 13
th

 FYP, with a 

primary focus on maintaining a medium-high rate of growth; achieving a more coordinated, 

innovation-driven mode of development; raising the standard of living across the broader 

population; strengthening the nation’s social, cultural and educational fundamentals; 

improving environmental conditions; and developing secure, robust institutions.
811

  

To improve growth quality and efficiency three components are needed:  

• the encouragement of innovation-dependent growth; 

• the efforts to make investment more efficient  

• the strive to elevate consumption quality.
812

  

With that in mind, FDI in China should focus on innovative industries and investment areas 

such as urban development, public goods, healthcare, environmental projects etc.; ODI, on 

their turn, should look towards these same sectors and areas, and step up investment and 

acquisitions abroad in order to bring global best practices and technologies back to China to 

fill sectoral gaps and tap into market potential at home.
813

  

 

The new five tenets of development 

“The Outline” states that in order to break through existing bottlenecks, achieve development 

goals, and secure an advantage moving forward, China must embrace and practice new tenets 

of development, including innovation, coordination, “greenness”, openness and 

inclusiveness.
814

 Specifically, innovation stands out as the primary development driver; 
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coordination does refer to the inherent need for continuous and healthy development; 

“greenness” is represented by those preconditions needed for a perpetual development and 

people’s natural pursuit of a better life; openness is an inevitability on the path to national 

prosperity; and inclusiveness is an essential requirement of that “socialism with Chinese 

characteristics”.
815

  

The five tenets of development is a collective and exhaustive expression of the thinking, 

direction and key approach of China’s development during and perhaps beyond the 13
th

 FYP 

period, and will be present in almost every aspect of China’s economic and social 

development with a) innovation-driven development indicating tremendous opportunity in the 

high-tech and internet sectors, as well as in other emerging industries and business models; b) 

coordinated trans-regional and urban-rural development offering a “blue ocean” for 

investment; c) green development suggesting that new opportunities in the environmental 

sector will gradually be revealed; d) open development referring to greater facilitation of 

outbound and inbound investment flows; e) inclusive development suggesting that more 

opportunities will emerge in the public goods and public service sectors.
816

  

The emerging framework is one in which both Chinese and foreign businesses may find 

important investment opportunities. 

 

4.4.1.2 Opportunities for FDI and ODI in the 13
th

 FYP period  

“The Outline” articulates an overarching blueprint for China’s development during the 13
th

 

FYP period, describing concerted efforts to achieve economic, cultural, social and 

environmental progress, and a timely realization of the goal to become a “moderately 

prosperous society”
817

 and it paves the way for a new FDI and ODI promising framework, 

highlighting the government big efforts in this direction. Actually, investment opportunities 

deriving from the 13
th

 FYP period can be summed up in seven aspects, each one 

corresponding to a determined range of sectoral investment opportunities: innovative 

economic structure, intensive industry, coordinated regional systems, green development, 

inclusive society, open outlook and mature economic institutions.
818
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Innovative economic structure  

“The Outline” calls for China’s development during the 13
th

 FYP to be grounded in 

innovation, anchored by scientific progress and supported by the cultivation of talent
819

, but 

underlining how scientific progress without innovation is not able to yield a strong 

development strategy, and to achieve first-mover advantages. Mass entrepreneurship and 

innovation are likely to boost dramatically the development of those emerging industries 

demanding also for the support of strong and advanced service sectors, like in the case of 

pharmaceuticals.  

According to “the Outline”, the key goal is to raise the share of GDP contributed by strategic 

emerging, internet-related and modern high-tech services sectors of the economy, bringing the 

strategic emerging industries’ contribution to 15% of total GDP or more.
820

 Moving forward, 

this will give rise to increasingly new investment opportunities in these sectors.  

 

Industrial transformation  

“The Outline” calls for China to embark upon a program of deep economic restructuring, the 

stimulation of the real economy, the overhaul and upgrade of traditional industry, and the 

establishment of a new, modern industrial system featuring a strong capacity for innovation, 

excellence in product quality and service, synergistic coordination, and a healthy 

environment.
821

 Moreover, the need for extended global connectivity, possibly with a network 

of professional, high-value producer services sector and a sophisticated, high-quality 

consumer services sector, will strongly incentivize innovation and repositioning in the 

traditional services sector.
822

 These changes will collectively contribute to the creation of a 

more intensive landscape, suggesting increasing investment opportunities in a phase of 

traditional industrial and services’ upgrade and transformation.  

 

Coordinated regional systems  

“The Outline” proposes a new model of urbanization focused on people, which is mainly 

reflected in the establishment of city clusters, supported by enhanced urban carrying 

capacities, and backed by innovative institutions and mechanisms, but this is not enough, 

since it also calls for improvements to the “new socialist countryside” and increased urban-
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rural integration.
823

 An overarching regional development strategy led by the “Belt and Road” 

initiative, the Beijing-Tianjin-Hebei integration program, and the Yangtze River Economic 

Belt will form a matrix of horizontal and vertical economic corridors that run along major 

geographic and transportation lines.
824

 The purpose is the establishment of a new model of 

coordinated regional development in which factors of production can flow freely in an orderly 

manner, regional function designations are effectively enforced, basic public services are 

fairly distributed and accessible, and environmental and resource capacities are respected, 

thus offering opportunities for easier trans-regional infrastructure investment.
825

 

Hence, not only a urban industries’ growth, but also a rural industries’ growth may be 

registered, driving to the expansion of investment potential both in urban and in rural projects. 

In conclusion, a more effectively and efficiently coordinated regional system is a great market 

opportunity for investment in the country.  

 

Green development  

“The Outline” requires China to put improved environmental quality at the core of 

development by addressing acute environmental and ecological issues; stepping up 

environmental protection; increasing the efficiency of resource use; offering more high-

quality, ecologically friendly products to the population at large; and ensuring balanced 

development between increased prosperity for individuals, national growth and the prospect 

of a “Beautiful China”.
826

   

Hence, the concept of putting “ecology first” is introduced. During the 13
th

 FYP, China will 

develop markets for eco-products and eco-services, as well as industries that harmonize 

growth and conservation imperatives and this program will likely yield tangible 

improvements in environmental quality and form a “green” model of development.
827

 The 

green economy and its attendant industries will actually give rise to strong investment market, 

attracting private sector capital in environmental projects.  

 

Inclusive society  

“The Outline” outlines broad social development during the 13
th

 FYP period that ensures 

equal opportunity, social security, and access to high-quality education and healthcare for all, 
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together with an expansive push to bring science, culture and health more prominently into 

people’s lives, stepping up efforts in poverty alleviation, and offering all of Chinese people a 

greater sense of achievement derived from common effort and common development.
828

 

These progresses will mark Chinese entrance in the category of “moderately prosperous 

society”.  

Improving the standard and quality of living will be a focal point of China’s social 

development during the 13
th

 FYP period, and the key step up to meet diverse consumer 

demands and to improve the supply of public services.
829

 Such a model of development may 

generate social equity and increase people’s consumption and public services access, and 

notably enhancing investment opportunities in the public services industry.  

 

Global integration  

“The Outline” asks China to encourage the formation of a mutually beneficial, deeply 

integrated cooperative framework of global connectivity – spearheaded by the “Belt and Road” 

initiative and supported by a more sophisticated and evolved level of openness – that 

promotes strategic mutual trust, investment and trade cooperation, and people-to-people 

exchange.
830

 Within the 13
th

 FYP period, China’s approach to openness will be guided by its 

need to balance domestic and overseas demands; imports and exports; inbound and outbound 

flows; and the ability to attract capital, technology and expertise, in this respect, greater 

openness degree, accelerated integration pate and interest alignment between China and the 

world at large should lead to the establishment of a more open economy.
831

 Here, the focus is 

on international cooperation in production capacity which will possibly promote efforts by 

Chinese companies to leave the country and encourage foreign companies to enter it, creating 

rare opportunities for development in the resources industry and cross-border services sector.  

 

Mature economic institutions  

“The Outline” calls for China to leverage the potential of institutional reform to guide the 

economy forward; correctly manage the relationship between government and markets; 

achieve significant breakthroughs in the reform of key sectors; and establish the institutions 

and mechanisms required to guide and support economic development under the “new 

normal”; in fact, during the 13
th

 FYP period, China’s institutional reform will focus on 
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correcting misaligned policies and systems, and crafting a market environment that ensures 

fair competition so that companies and individuals are motivated to contribute to the economy 

through their business operations.
832

 The key task will be represented by market-oriented 

nature reform.  

From a governance perspective, market mechanisms designed to transform the role of 

government, streamline and decentralize decision-making processes, improve government 

services, and strengthen property rights will create a more favorable institutional climate for 

both inbound and outbound investors; from an industry perspective, perhaps the most 

important measures are the reforms to the state-owned sector, the mixed-ownership economy, 

the financial system and the price system.
833

 Again, these measures are likely to attract private 

capital into the Chinese market, creating more investment opportunities. 

  

This important preamble may now lead to the crucial presentation of the advantages and 

disadvantages characterizing the Chinese pharmaceutical innovation.   

 

4.4.2 Opportunities of the Chinese pharmaceutical innovation 

Today China presents key advantages and great opportunities for innovative products and 

technologies, and collaboration between international and domestic pharmaceutical 

companies.
834

 Contributing to the promising framework of the pharmaceutical market and 

research there are different factors. First of all, lower costs. Although the impressive increase 

in the Chinese average income levels, the gap between local wages and that of developed 

countries is expected to remain substantial in the near term.
835

 Hence, companies hiring here 

for their R&D activities can definitely take advantage from an important reduction in costs 

they incur in. It turns out to be an important advantage if we consider that the local talent pool 

keeps on growing. In this respect, according to the Chinese Ministry of Education, the total 

number of Chinese graduates in subjects related to chemistry and pharmaceutics and biotech 

in 2006 reached over 39,000 and 22,000, respectively, all of whom were potential candidates 

to become researchers in the pharmaceutical industry.
836

 As of 2007, China had close to 

20,000 hospitals with over 2 million physicians and 1.42 million nurses, making China an 
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attractive destination for clinical trials.
837

 Moreover, it is worth to be mentioned the Thousand 

Talents plan, launched by the government in the wake of the global financial crisis, at the end 

of 2008, aiming at recruiting as more Chinese scientists back from abroad as possible.
838

 The 

importance of initiatives like that is related to the precious contribution that “imported 

knowledge” and linkages with top innovative countries could represent, if properly deployed 

once those students have come back to China. In fact, this plan, also known as the 

“Recruitment Program of Global Experts”, relying upon National Key Innovation Projects, 

National Key Disciplines and National Key Laboratories, central SOEs and state-owned 

commercial and financial institutions, and various industrial parks (mainly the high-tech 

development zones), called for strategic scientists or leading talents who could make 

breakthroughs in key technologies or could enhance China’s high-tech industries and 

emerging disciplines.
839

 By the end of May 2014, more than 4180 overseas high-level talents 

have been introduced in “1000 Talent Plan” by 10 times and when they went back to China, 

they played a positive role in the scientific innovation, technological breakthrough, discipline 

construction, talent training and hi-tech industry development, as an important force in the 

construction of the innovative country.
840

  

Another key factor is the size of the patient pool. China’s large and relatively treatment naïve 

population offers cheap and easy access to potential patients; in turn, it has led to a strong 

growth in China-based clinical trials over the last few years.
841

 

Pharmaceutical and biotech clusters, for their part, also play an important role in this context. 

In fact, a large number of companies, including both MNCs and domestic players, usually set 

up their research facilities in various biotech parks around the country: Shanghai Zhangjiang 

Hi-Tech Park, for example, has attracted Roche, Novartis, AstraZeneca, GSK, Eli Lilly, 

Johnson & Johnson and Pfizer, as well as domestic and international CROs such as Shanghai 

ChemPartner, HD BioSciences, Medicilon, and Charles River Laboratories, to establish their 

R&D centers in the area.
842

  

The importance of government support has already been underlined elsewhere, trough the 

introduction of the strong incentive programs provided by the Chinese government to support 

and foster the domestic pharmaceutical and biotechnology industry, including tax reliefs, 
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direct funding opportunities, as well as the development of numerous technology parks.
843

 In 

this vein, the growing number of domestic companies has also attracted more and more 

attention in the R&D topic trying to stimulate the value chain. Hence, China’s pharmaceutical 

innovation still has various unique opportunities, despite of so many obstacles just mentioned 

above an further explained, thus being perceived as two sides of the same coin.  

 

4.4.2.1 Growing pharmaceutical market 

The deep trust placed in the expectations of further growth of the Chinese pharmaceutical 

market relies on many reasons. As it has already been pointed out, China’s population is 

constantly increasing and great part of it is represented by over 65-citizens. This data, together 

with the economic growth, the acquisition of deeper awareness on health care and the 

evolving illnesses nature from acute to chronic, lead to a constant and high demand for 

healthcare services, medical treatments and pharmaceutical products.  

Taking also into account the great emphasis government is putting on attempts to enhance the 

healthcare insurance coverage all over the country, it is clear that China’s healthcare 

expenditure will experience a further increase. This impressive growth of demand and 

expenditures in this field, will soon lead to even greater market opportunities. In fact, the 

dramatic growth of healthcare demand and expenditure in China implies tremendous market 

opportunities in the near future.  

It follows that all these trends are significantly making way for innovation.  

 

4.4.2.2 Increasing R&D funding 

The dramatic growth of R&D investment, considered as a crucial fuel to catalyze innovation, 

generates enormous momentum within the pharmaceutical R&D activity.
844

 Due to the recent 

economic recession, as one may expect, many developed countries cut down their budget on 

pharmaceutical R&D. On the economic recession background, the same did many developed 

countries that have reduced the budget on drug R&D. Just to mention an example, the US 

decreased their R&D expenditures from 38% of the global total in 1999 to 31% in 2009.
845

 

But, this was not the case of China, where, on the contrary, R&D investments increased by 

the global largest percentage.  
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Moreover, to create an innovation-oriented environment, the Chinese government launched 

many projects specifically devoted to the increase of drug innovation funding. An example is 

represented by the “Key Drug Innovation project” launched in 2007, which, during the entire 

12
th

 Five-Year Plan, was supported with about US $16 billion from the central government 

and more than US $49 million from local governments.
846

  

Together with public funding, private investments into Chinese pharmaceutical R&D turn out 

to be important as well. Comparing the different behaviors of public and private investment in 

this field, what emerges is that China registers a strongly positive correlation between these 

two sources of funding in different provinces of China. Specifically, public funding was likely 

to be invested into less developed provinces with abundant natural herbal resources, but also 

traditional Chinese medicine and biopharmaceutical subsectors obtained more public funding, 

compared to chemical compounds.
847

 In the end, public funding and private investment, in 

pharmaceutical R&D in China, do play different roles, but still complementary. While being 

less than private investment, public funding shows its significance in R&D investments and 

they are expected to increase steadily from both public and private sources.
848

 

 

4.4.2.3 Distinctive R&D sources 

China’s major advantage in life science is the distinguishing R&D source in terms of wide 

patient pool, large disease spectrum, huge biodiversity, and strong basis of TCM.
849

 In 2012, 

it registered 1,431 hospitals, 420 of which had GCP certifications and a source of patient rich 

enough for multiple clinical R&D studies.
850

 The wide pool of patients and the large disease 

spectrum turn out to be really useful to branch off in different diseases field and in numerous 

new research channels, for example, focusing on some specific diseases such as diabetes, liver 

cancer, stomach cancer, and neck cancer that have a relatively higher prevalence in Asian 

countries compared to the US and Europe.
851

  

At the same time, China is one of the countries with the richest biological resources and 

diversities, counting for approximately 10% of the world’s biological resources and, of 

course, with further research of active components and pharmacological mechanisms, TCM 
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would probably be able to serve the global health demands and broaden the pipeline of natural 

medicine discovery and development, increasing the importance of Chinese herbal medicines 

in therapeutic systems especially for cancer, HIV, diabetes and cardiovascular disease 

therapies.
852

 The most successful example here is artemisinin, on whose history some insights 

have already been provided.   

 

4.4.2.4 Increasing international involvements 

The favorable conditions just introduced have attracted a lot of multinational pharmaceutical 

companies to China over the years. Cost advantage related to developing health product in 

China has been attributed to the low-costs in scientific talent, clinical trials and raw materials 

available in the country, with the lowest figure estimated to be 10% of similar costs in the 

US.
853

 As a result, relationships between local R&D centers and multinational companies 

have been increasingly close in R&D activity.  

Meanwhile, the strategies of large-cap pharmaceutical companies are steering to emphasize 

more on the discovery and development of medicines for China-specific and lifestyle-

associated diseases.
854

 China has become one of the top markets pioneered by global 

pharmaceutical corporations in the field of R&D and increasing numbers of foreign 

companies has established here their R&D headquarters, like AstraZeneca in Shanghai or 

Pfizer’s China Research and Development Centre, established in China in 2005 to support 

global R&D by partnering with clinical research organizations, biotechnology companies and 

academic researchers.
855

  

From this, again, the great advantage for China to collaborate with high-quality 

pharmaceutical multinationals in further innovation developments for the benefit of the 

national healthcare system.   

 

4.4.3 Challenges of the Chinese pharmaceutical innovation 

Chinese health care sector is undergoing a positive growth process and, as it has just been 

underlined, foreign MNCs and investors are keen on pioneering or extending their presence in 

the country, but the obstacles to overcome are not few and they have to be weighted in order 

to assess whether those challenges can become concrete profitable realities.  
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The complex network composing the phenomenon of innovation entails the interaction of 

different agents, from firms to research institutes, regulatory agencies and other different 

characters. The specific pharmaceutical innovation framework comprises R&D organizations, 

governmental bodies, pharmaceutical firms, finance and service institutions respectively 

responsible for knowledge innovation, policy innovation, production innovation, and service 

innovation.
856

 Obstacles to pharmaceutical innovation in China can be associated to each one 

of these players.   

 

4.4.3.1 Academic institutions 

Close partnerships and collaborative relationships among universities, organizations and firms 

are the main elements playing in the innovation-oriented model of Chinese pharmaceutical 

R&D, but to keep these relationships alive and active is not that easy.  

Pharmaceutical researchers in universities and research institutes in China devote very much 

to the research work which does not usually take into consideration the overall development 

of the pharmaceutical industry and, as a result, it happens that “the research work may not 

fully address and respond to the challenges and changing demands of the industry”.
857

 

Furthermore, “paper output”, i.e. scientific publications and patents, generated in this 

environment has been repeatedly criticized by the international society.
858

 The Science 

Citation Index (SCI)-based promotion scheme provides all scholars with great incentives in 

terms of personal honors and successfully encourages them to produce a large number of 

publications and file several patent applications.
859

 Researches show that, despite the rapid 

growth in number of granted patents, the percentage of licensed patents has slightly decreased 

in the last decade. The difficulty of patent licensing by universities may imply a considerable 

gap between academic research and innovative products.
860

 Here, again, critics suggested that, 

under the SCI scheme, scholars have become more oriented to personal achievements rather 

than to the core value of research work, which has led to a decrease in innovative quality and 

to a general slowdown in the overall pharmaceutical innovation development in China.
861
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4.4.3.2 Pharmaceutical industry environment 

In the Chinese pharmaceutical industry overview, the high degree of fragmentation of the 

industrial framework, the weakness of R&D intensity and the rooted homogeneity of products 

represent the greatest obstacles for the development of new compounds. In 2012, there were 

around 4,500 domestic pharmaceutical manufacturers and 14,000 domestic pharmaceutical 

distributors in China, which were attributed in three subsectors involving in chemical drug 

(50%), TCM (32%) and biotechnology production (18%), but more than 70% of 

pharmaceutical manufacturers were small-scale enterprises with employees less than 300 and 

operating revenue less than US $3 million in China.
862

  

With this preconditions, supporting new drug discovery turns out to be a really challenging 

mission. Hence, most of the small-scale firms engaged mainly in low-value-added activities 

such as manufacturing, formulating, packaging and distributing generic products rather than 

in innovation activities.
863

 Best case scenario, these small-scale pharmaceutical firms started 

developing generic drugs, looking for short-term revenues and avoiding the long and complex 

path of high technical innovation.  

Repetitive applications of generic drugs without high technical innovation has recently 

become a prominent issue in the pharmaceutical industry in China and “often excessive 

development of homogeneous generic drugs resulted in over-capacity of the same products, 

which catalyzed the unordered market competition”.
864

 In this respect, China’s tendency 

toward imitation has always been a crucial factor, leading to three main phases: pure imitation 

(1949-1984), innovative imitation (1985-1993), and imitative innovation (1993-2008). 

Specifically, in 1949, China roughly had 150 small pharmaceutical factories, manufacturing 

in small scales more or less 40 types of drugs. Due to the lack of production capacity and 

technologies, the country could not even independently supply the six basic types of 

medicines: antibiotics, sulfonami-des, antipyretic drugs, vitamins, endemic drug, and 

antituberculosis.
865

 The Chinese government encouraged pure imitation and import to sustain 

its basic medical needs. Pharmaceutical factories were to imitate patent drugs from foreign 

countries by reverse engineering and focus on expanding the pharmaceutical synthesis 

capacity.
866

 Later on, in that identified as the second phase, China enforced its first IP law 

protection on April 1, 1985. Together with the Drug Administration Law and the Trademark 
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Law, the basic policy system for drug IP protection came into being.
867

 With the 

establishment of an IP legal system, Chinese pharmaceutical companies started to realize the 

importance of innovations, and gradually increased R&D investments, despite the fact that the 

major approach to drug innovation was still based on imitating existing drugs.
868

 Different 

from pure imitation, some innovative features were added so that the new product was not a 

direct copy of the original drug; yet these innovations were at a low level, mainly focused on 

drug delivery methods and preparation formulations, while the drug’s molecular structure was 

still the same of the original drug, since most Chinese companies lacked technology, 

experience, and capital to develop more advanced innovations, and the Chinese IP policy did 

not prohibit imitating the molecular structure of existing drugs.
869

  

In the end, to comply with TRIPS and prepare for entering the WTO, China amended its 

Patent Law in 1993 and 2000 respectively and revised the “Detailed Rules for the 

Implementation of the Patent Law” accordingly, thus affecting greatly China’s IP protection 

system.
870

 Then, the Pharmaceutical Administration Law amended in 2001 and Provisions for 

Drug Registration legally defined new drug for the first time, offering Data Exclusivity 

Protections to the applicant who obtains approval for production or distribution of the drug 

which contains any new chemical entity.
871

 During this third phase, encouraging efforts of the 

Chinese government toward technology innovations have been undeniable, thanks also to a 

series of tax exemption policies were enacted to spur technology innovations through 

reducing income taxes, value-added taxes, and business taxes related to technology 

innovations.
872

 With the market becoming increasingly globalized, Chinese companies deeply 

realized the importance of innovations and made huge improvements in drug R&D 

capabilities; improvements that have been registered above all in recent years, starting from 

2008, when China seemed to have entered a last phase of independent innovation, testified by 

high investment rate on R&D and greater awareness of IP protection, but still have not “hit 

the jackpot”. 
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4.4.3.3 Regulation and administration 

During the years, also the regulatory system of the Chinese pharmaceutical market has 

exacerbated the under-development of drug innovation.  

On the one hand, due to the Center for Drug Evaluation (CDE) lack of workforce and to the 

countless generic drugs applications, drug approval period was often delayed, greatly 

discouraging pharmaceutical R&D. But that is not the whole story. The unique fragmentation 

of the Chinese territory, its subdivision in regional areas, counties and small towns, all 

answering to specific administrations and sometimes responding to different organization 

systems and procedures, do effectively contribute to exacerbate these exhausting, when not 

deleterious, waiting times. Suffice it to say that, in case of standard reviews, the average 

waiting time was 12.3 months, while the New Drug Application (NDA), for the American 

FDA, usually takes 12.9 months to receive an approval, after having underwent standard 

reviews.
873

  

On the other hand, regulatory standards in China were not consistent with international 

practices since China did not join the International Conference on Harmonization of 

Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH) and, 

hence, innovative drugs which were already marketed in other countries had to undergo the 

new drug registration pursuant to China’s Drug Registration Regulation.
874

 Furthermore, to 

have the compound registered in China, imported drugs relative clinical trials must be 

repeated as the China’s GCP was not in compliance with the GCP provided by the ICH. 

Finally, the CFDA was required to pre-approve the drug candidate before it undergoes clinical 

trials, which meant other waiting time. The international clinical trial multi-center might offer 

some advantages as a quick channel for import drugs, but this only applies to drugs that were 

already marketed or at least entered phase II clinical trial in other countries, from that the 

simultaneous global development of drugs faces great challenges in China.
875

 

Last, only pharmaceutical manufacturers explicitly authorized to product had the right to 

market drugs. This created significant threat to the initiative of technology transfer between 

R&D players and pharmaceutical firms, since R&D institutions might lack the manufacturing 

facilities and thus were not eligible for applying marketing approval of the drug developed in-
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house and drug manufacturers needed to shoulder the pressure of massive financial 

investment for every new production line when developing a new product.
876

  

 

4.4.3.4 Finance and service institutions 

Being one of the greatest element affecting the innovation system, financing scheme 

represents one of the outstanding challenges to drug innovation in China.  

Funds were often allocated improperly thus giving rise to inefficient pharmaceutical R&D 

process and public investment became the main funding source for R&D organizations in 

pharmaceuticals.  

Despite the increasing investment of resources allocated in recent years by the government in 

helping and supporting R&D centers, it turned out to be an insufficient effort. In fact, in 

China, only 4.7% of R&D investment was used to improve basic research which was little 

compared with some developed counties.
877

 Obviously, this had a major impact on the 

pharmaceutical industry, where preliminary researches are the crucial sources to fuel new 

projects and future innovation, affecting also the ability to discover new drugs. 

To exacerbate this critical situation, the volatility of stock markets, highly exaggerated price 

to earnings ratios, and lack of sophisticated secondary markets were also detrimental to the 

financing for high-risk new drug R&D projects.
878

 

Last, other obstacles like the lack of an effective IP protection, the spreading phenomenon of 

counterfeit and substandard medicines, undeveloped technology transaction platform and 

intermediary agencies
879

, have strongly hampered China’s drug innovation capability. 

 

4.4.4 Opportunities and challenges: a comparison  

In summary, the study of the general framework depicted by the current Chinese 

pharmaceutical industry leads to the rise of two opposite overviews: the opportunities offered 

by this market and the challenges this industry is littered with.  

The analysis conducted so far clearly shows the double-side effect of each characters playing 

in the emerging field on Chinese pharmaceuticals, all entailing positive outcomes and 

negative shortcomings, both leading to possible opportunities but also hindering potential 

threats. 
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Specifically, when referring to the role of government and its regulations and reforms relevant 

to the pharmaceutical industry, a positive impact is undeniable. The effectiveness of the 

policies implemented has been underlined together with the boost of governmental efforts in 

achieving innovative developments, both through the implementation of reforms pointing at 

the transformation of the industry into a high growth rate and high value sector and also 

through the strives and the incentives that have been devoted to the increasing governmental 

R&D investments. On the other hand,  important financial and institutional obstacles are 

hindering the stability of drug innovation and its future. In this respect, the heterogeneity and 

the fragmentation of the Chinese territory, responding to different institutions and answering 

to different administrations, sometimes responding to different organization systems and 

procedures entails important delays in terms of drug approval but also in the general 

management of the healthcare system and the relative access to it. 

Talking about research institutions, laboratories and universities collaborating in the network 

of research, again opportunities and challenges both emerge, since they have substantial 

impact on regional economic development, thus giving rise to short-run and long-run 

effects.
880

 Among the short-run effects the employment of local workers, and the demand for 

local services can be listed. The long-run effect, on the contrary, may involve regional 

economic development, considering that, training skilled graduates or future employees, those 

institutions will definitely enhance the quality of local labor, also attracting local firms to 

expand activities taking advantage of the highly skilled staff proposed by those institutions 

thus enhancing both the cultural and the economic attractiveness of the area they are located 

in for other firms and other highly skilled workers.  

Since the late 1990s, such long-run effects have gained a central place in regional studies, 

research policy and higher education research, and they are often understood in the 

framework of Triple Helix, whose concept was born together with the rise of the knowledge-

based economy and innovation system, according to which the economic growth is based on 

constant innovation and progress in science and technology.
881

 The Triple Helix thesis is 

basically focused on the relationship between academia, industries and government, 

considered to be indispensable preconditions to foster innovation, and it highlights how 

universities, in particular, have become a primary institution for economic growth in the 
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modern society.
882

 As suggested by Etzkowitz (2008), “a Triple Helix regime typically begins 

as university, industry, and government enter into a reciprocal relationship with each other in 

which each [one of these actors] attempts to enhance the performance of the other”.
883

 In the 

field of innovation system, the Triple Helix model has been commonly used as a normative 

framework for understanding interactions between the key actors operating in the field and it 

has also become a common strategy of many governments in developing national and 

regional innovation systems.
884

  

Despite its popularity, the problem entailed with the Triple Helix theory is that the model as it 

has been defined, cannot be applied indistinctively to every national context, because it is not 

equally suitable for the specificities and the peculiarities of each country
885

 and for its 

distinguishing social features.
886

 Hence the Triple Helix framework cannot be seen as a 

universally applicable concept, since “it cannot provide precise rationales on which 

analytically predefined criteria and indicators can be developed for researching, measuring 

and comparing different contexts, especially when the cases belong to different national and 

cultural backgrounds”.
887

  

Whenever this dynamic mechanism of collaborations and relationships does not work or does 

not suit properly a given environment, a failure occurs. And China’s innovation environment 

seems to be the case, since sometimes the differing mentality of businessmen and researchers 

represents a major obstacle to cooperation between firms and research organizations. Possible 

solutions to this conflict of interest would require the state to be less strictly focused on final 

and quantitative results and more oriented to priorities of IP, quality and management systems, 

that, as already underlined are heavily affected by the wide fragmentation of Chinese territory 

reflected also in the Chinese administration, while the actual prevailing bureaucratic 

management system inhibits mutual understanding of needs and priorities.
888

 

 

Below, a figurative representation summarizing together the Chinese pharmaceutical 

innovation opportunities, on one side, and of its obstacles, on the other side. 
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Chinese pharmaceutical innovation environment 

 Opportunities Challenges 

Government 

Increasing funding in R&D 

and implementation of 

supporting reforms and 

encouraging international 

involvements 

Territorial fragmentation, 

important delays in approval 

times and inefficiency of the 

finance and service 

institutions 

Academic institutions 

Employment of local 

workers, enhance the quality 

of local labor and regional 

economic development 

Differing mentality of 

businessmen and researchers 

undermines the cooperation 

between firms and research 

organizations 

Pharmaceutical industry 

Impressive growth of the 

market due to increasing 

population, improving life 

quality, pickier demand for 

healthcare services  

Relatively young industry, it 

has just entered the phase of 

independent innovation and 

often incurs in repetitive 

applications of generic drugs 

without high technical 

innovation and often leading 

over-capacity of the same 

products 

*Table 4.5 

 

4.4.5 Implications for family firms  

Once highlighted the opportunities provided by and the challenges disguised in the Chinese 

pharmaceutical innovation environment, and recalling to mind the unique features of family-

driven firms, some distinguishing implications can be inferred.  

In fact, comparing the specific opportunities and the challenges inherent to the Chinese 

pharmaceutical innovation relative to family-driven firms with the general panorama just 

depicted, some assonances can be found, but some dissonances also emerge. In broad lines, 

the challenges overview remains substantially the same, with the problems emerging in the 

field of academic institutions, with the gap often appearing between the research direction and 

the demands of the industry, the general overview of the pharmaceutical environment, the 

obstacles entailed in its regulation and administration sphere, and the problems arising with 

finance and service institutions, such as lack of effective IP protection or the phenomenon of 

counterfeit; while, concerning the opportunities, the situation deserves a deeper investigation.   
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Of course, the opportunities offered by the impressive growth of the Chinese pharmaceutical 

market represent a feature to be exploited both for MNCs and for family firms. In fact, given 

factors like China’s population unstoppable increase, the change in illnesses nature, switching 

from acute to chronic diseases, but also the westernization of people’s lifestyle with an 

increasing awareness of the importance of health care and increasing requests for efficient 

medical treatments and products, undoubtedly lead to a high demand of an effective provision 

of healthcare services. Furthermore, the huge economic rise China is facing entails also a 

rapid increase in people’s per-capita income, giving birth to a new middle class of citizens, 

whose purchasing power is growing considerably, having obvious implications on people’s 

living standards and on their health care knowledge, thus demanding a more diversified and 

complex medical consumption, ultimately involving an impressive growth of the Chinese 

pharmaceutical market. In fact, high demand for healthcare services, of course, stimulates the 

sector, encouraging its growth and its efficiency, thus offering innovation opportunities to be 

exploited also for those family firms deciding to pioneer the Chinese pharmaceutical 

innovation environment. 

The same can be assessed when analyzing the opportunities generated by the distinctive R&D 

sources of the Chinese pharmaceutical market. Here, a large pool of patients and the wide 

disease spectrum, due to the high demographic intensity of the country, always generates new 

research branches, new research channels and new disease fields to be studied. Furthermore, 

China has the typical feature of being the source of countless biological resources, thus 

contributing to the broadening of the range of natural medicine discovery and development. 

The prominent role of China in the development of natural compounds may represent a 

crucial strength in the path of innovation, above all for some specific diseases. From that, it 

may be assumed that the opportunities for innovation in the Chinese pharmaceutical market 

definitely worth being exploited.     

But what about family firms when talking about Chinese increasing R&D funding or 

increasing international involvement? Are those factors still perceived as opportunities, when 

analyzed from the family-driven firms perspective?  

Firstly, when presenting the opportunities provided by the Chinese pharmaceutical innovation 

environment, great importance has been attached to the topic of increasing R&D funding. In 

this respect, the great efforts of the government on this matter, together with private funding 

resources, have been highlighted. The fact that these investments are devoted to academic 

institutions, to laboratories and universities research centers, makes it a relevant factor 

stimulating innovation in the Chinese pharmaceutical industry. Further incentives come from 
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the wide local talent pool, with a constantly increasing number of Chinese graduated students 

in subjects related to chemistry, pharmaceuticals, physics and biotech registered recently by 

the Chinese government. Here, again, the support and the stimulus provided by the 

government cannot be undervalued, with the promotion of specific plans aimed at recruiting 

Chinese scientists back from abroad, where they possibly came in contact with new 

innovative strategies, highly developed production systems, but also precious know-how and 

cutting-edge technologies, thus representing an important force for the implementation of 

innovative compounds in their motherland. 

However, when providing insights in the heterogeneous world of the family-driven firms, 

some features have been found out to underpin them all. Specifically, it has been found that 

family ownership of the firm is negatively associated with R&D intensity. This is due, first of 

all, to the conflicts originating among the family members, but also to the risk aversion 

inherent to family-driven firms. In fact, it has been underlined that the ambition to secure the 

firm’s survival and its dividend payments to future generations is often at the core of the 

firm’s strategy, leading to a more conservative attitude relative to lone founder firms. In this 

respect, the socio-emotional wealth component in family firms gave important food for 

thought, since it has a great impact on the investment policy of the firm. In fact, family 

owners usually associate R&D investments with a certain degree of SEW loss due to a 

dilution of family influence generated by the use of external expertise and the use of firm’s 

resources during the R&D process. From that, family firms tend to pursue incremental 

innovation projects and to avoid risk-taking projects that may jeopardize family control and 

hence SEW. Of course, failing to invest successfully in R&D in a dynamic and evolving 

market like the Chinese pharmaceutical, compromises the surviving capabilities of the firm in 

that specific environment; investment in R&D is crucial for the long-term survival capabilities 

of the firms above all in a market of recent evolution like this one, that, on the contrary, needs 

to be stimulated and encouraged with new and important investment projects, being this 

element underlined also by the policies adopted in this direction and the stress put on this 

topic by the government itself. 

Being the family firms, for their nature, unwilling to invest in those kind of projects, 

indispensable for innovation, but entailing high-risk degree, it emerges that they seem not to 

be able to exploit those great opportunities offered by the Chinese environment in terms of 

R&D and that they may not find a proper and efficient application for those resources. 

Moreover, it should be reminded also that, due to nepotism and entrenchment, family firms 

often lack executive talent, given that they generally choose their top teams from a smaller 
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and less promising pool compared to other firms, hampering the occasion to employ outsider 

knowledge resources and thus also loosing the chance offered by the Chinese pharmaceutical 

environment with its “new-born” promising pool of applicants and of skilled talents.       

Then, another key opportunity of the Chinese pharmaceutical innovation has been introduced, 

that is to say the increasing international involvement degree and the impressive attractiveness 

that this market had on many pharmaceutical MNCs over the last few decades. Again, also in 

this respect, the component of the SEW, distinguishing feature inherent to the family firms, 

turns out to be useful. The emotional attachment to the firm, the identification with the firm 

itself, and the willing to preserve its interests and future generations’ wealth, increase the 

firm’s tendency toward conservatism. The family is averse to lose its source of wealth, hence 

it is strongly averse to lose part of its control over the firm, to such an extent that it definitely 

will not accept to join a cooperative or, to some extent, even to engage in M&A activities. 

Firstly, because its resource pool cannot be compared to that of the MNCs playing in the 

global pharmaceutical environment and such an operation would mean high costs and, again, 

high risks of failure; secondly, because, even once acquired a branch of another firm or a 

whole firm, as it has often happened in the case of Big pharmas, the family firm will be 

unwilling to open itself to external partners, to build and constantly develop an efficient 

network of collaborations and relationships with local players, including suppliers and 

distributors, all elements that, on the contrary, are indispensable to its survival.  

In conclusion, the opportunities represented by the increasing R&D funding and by the 

international involvement of the Chinese innovation panorama seem to be crucial in a broad 

and general perspective, but, on the contrary, seem not to be relevant if analyzed in the view 

of family firms. Today, those great assumptions on investing in the Chinese pharmaceutical 

innovation do exist for the giants of this sector, for MNCs and for new players born by the 

merger or the acquisition of a globally prominent pharmaceutical actor and local R&D 

institution, R&D center, or university, whereas they lose their value in terms of innovative 

proactive stimulus, when examined under the lens of family-driven firms.   

Given those considerations, could it be possible for such defined family firms pave the way in 

the Chinese pharmaceutical innovation environment? 

In the perspective of this dissertation, it seems that, in order to fit better and to gain possible 

opportunities in the Chinese pharmaceutical market, family firms could possibly accomplish 

some achievements. In this respect, for example, we think about the expedient offered by the 

phenomenon of “listening posts” and hence a strategic position, a strategic R&D laboratory or 

centre, in our case, that could act as a lookout post, a favorite R&D position for obtaining 
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information about R&D progresses and shortcomings in that country. Such a precaution could 

definitely represent a preferential observation and monitoring point, representing a window 

into the Chinese market, able to observe directly the evolutions of the local R&D network, its 

progresses, but also its weak points and to detect possible, realistic and concrete needs, thus 

eventually leading future developments and strategies to harness.  

At the same time, it has already been repeated, family ownership is strictly associated with 

low level of R&D intensity and R&D productivity, due to the owners’ strong commitment to 

the firm’s survival and to their risk aversion, that lead them to pursue more conservative 

strategies, often also at the detriment of the firm’s economic performance. Hence another 

important and effective solution could be represented by the figure of the external R&D 

manager. It has already been stated how family ownership is negatively related to R&D 

intensity, since possible interior conflicts concerning the firm development may arise, thus 

generating new agency costs, entailing lower R&D intensity and productivity, if compared to 

other firms, and a focus has been devoted also to the tendency toward conservative strategies 

implemented by family managers, since they are filled with the ambition to keep on securing 

the firm’s survival and future generations’ wealth. In this way, the agency costs end up 

hindering the pro-activeness of the family owned firms, thus, heavily reducing the 

investments devoted to R&D and innovation. External managers, on the contrary, show out to 

be more proactive, less risk averse, and more willing to take risks, allowing the firm to gain 

the access to all the traits needed to achieve an innovation imprint and an entrepreneurial 

orientation in R&D investments, making the relationship between the principal and the agent 

more similar to that of non-family firms, notoriously more effective in undertaking risky 

projects, that entail long-run advantages for the firm, enabling strategic adaptation in rapidly 

changing markets.  

Again, in order to make the Chinese pharmaceutical market a more fruitful resource for 

family firms, another expedient could be suggested. If it is true, as it is, that family ownership 

and its related SEW effects, deeply impact the family firms’ innovativeness and its strategies 

toward innovation, it is also true that family ownership does not mean that the family firm is 

not innovative at all. Family firm’s propensity for conservative strategies get it away from 

risky projects and radical innovation initiatives, since the high degree of uncertainty 

associated with challenging and risky innovation plans may eventually threaten the firm’s 

survivability and put at stake its SEW. Anyway, the firm could, for example, ward off risky 

project involving radical innovation projects or product innovation, choosing to undertake 

incremental innovation projects. Of course, it would not lead the firm to rank the first position 
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in terms of innovativeness in the local Chinese context, but at least it would allow it to survive 

within that environment, and it would entail an innovation project and an innovation 

development, even if minimal. 

In these ways, family firms could gain useful and fruitful stepping stone to gradually 

consolidate their presence in the heterogeneous and evolving Chinese pharmaceutical 

innovation environment.       

 

4.4.6 Final considerations 

Given our analysis, we ultimately conclude that, as far as the Chinese pharmaceutical market 

in its whole is concerned, both opportunities and critical points do emerge and it is clearly 

inferred by the difficult and problematic process of evolution from the antipode of pure 

imitation to that of independent innovation, previously described. With the market 

globalization proceeding at a breakneck speed, Chinese pharmaceutical industry has 

understood to what extent innovation is important and made relevant steps forward the 

improvement of drug R&D capabilities, but this progress started so recently that it still shows 

some weak points. 

Nevertheless, the combined effect of China’s healthcare reform and growing market has been 

to offset continuing concerns about regulatory challenges and IP protection, giving confidence 

to those international pharmaceutical companies that seek to take advantage of the 

opportunities presented, including research, OTC, distribution, as well as the overall growth 

of China’s market, and particularly rural and suburban market growth due to healthcare 

reforms.
889

 Moreover, China shows unique advantages in the development of healthcare 

industry represented, for example, by the dramatic growth in terms of R&D investment, 

healthcare expenditure and international cooperation.
890

 In fact, as already stated, lots of 

foreign MNCs are trying to make the most of these unique opportunities by creating new 

M&A activities, aware as they are that China’s pharmaceutical industry has entered a highly 

profitable phase of growth, probably the greatest it has ever experienced. In this respect, the 

increasingly entwined and close relationship between competition and cooperation is of 

crucial importance in order to overcome the specific obstacles and to create increasingly 

profitable and valuable opportunities in the Chinese pharmaceutical industry.  
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At the same time, it emerges that all the opportunities highlighted and all the great innovative 

potential inherent to the Chinese pharmaceutical environment, starts to collapse, when the 

analysis is conducted through a family firm approach. 

As far as it can be deducted, it seems that, primarily, China needs to break down those 

barriers hindering innovation and to exploit further those already available opportunities to 

move forward in drug innovation process and further integrate self-advantages into global 

value-chain of healthcare product development.
891

 These solutions will surely facilitate 

Chinese pharmaceutical innovation improvements and, as a result, sooner than one would 

expect, China will become an undisputedly important player in the global innovation network 

and a promising destination also for those family firms willing to pioneer this market, and it 

will definitely be broadly involved in the system of global healthcare innovation. 
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Appendix 

Appendix 1. Patents data Collection 

 

The research started with a list of patent data that my Professor Alessandra Perri sent me in 

three different Excel files. They had already been filled until a given date (more or less the 

middle of 2007), hence my work was devoted exclusively to patent belonging to period 

between the second half of 2007 and July 2016, with only few exceptions.  

All the files were organized through a subdivision in columns, with the first one indicating the 

patent number and the other ones providing different information about the given patent.  

The first file, named “assignee”, as the name suggests, provides information about the 

assignee of the patent and hence the firm who asked for the patent to be recognized gaining a 

competitive advantage on other firms, having then a claim on the rights on the patent. Further, 

the firm’s country and nationality are specified. Most of the firm’s nationality indicated are 

Italian; by the way, there were few cases in which the acronym IT was substituted by other 

nationalities (Spanish, Swiss, French and Luxembourg being the most common), indicating 

mostly the subsidiaries of the four Big pharmas that we are taking into account. Nonetheless, 

since they are seen from the USTO perspective, in the column “assignee type” we find the 

number 3, pointing out that they are almost all foreign companies. 

Anyway, innovation in the firms is not always developed by a single person, not always an 

innovation is assigned to a solely pharmaceutical firm, because, due to the developing 

network system of this industry, it could happen that a firm is co-working with another firm to 

develop a given molecule. In this case, it very likely that the patent is assigned to both the 

pharmaceutical firms. That is why sometimes the same patent appear twice, according to 

assignee sequence order, to underline the collaboration between the two firms and hence 

indicating in two different stripes of the file information about both the firms. This actually 

occurs only once or twice (i.e. patent number 7,498,340: resulting from a co-developed 

research conducted by Sigma-Tau Industrie Farmaceutiche Riunite together with Istituto 

Nazionale per Lo Studio E La Cura Dei Tumori) during my research: a symptom of the fact 

that collaboration between the different Italian Big pharmas is an unreal phenomenon.  

On the contrary, in the second file, “US class”, the replication of the stripes relative to a same 

patent is very common. This file allowed us to collect the file according to their technological 

class. The technological classes are codes that permit us to classify the technological feed the 

patent belongs to. To each one of the patents is associated a main technological class, 
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indicated as the first one (1 in the column “prime”), and usually composed by a first code that 

stands for the class, followed by a slash and another code, that identifies the subclass of the 

patent, that gives a more detailed information about the technological class of that patent. 

Following this first code, there are other correlated classes still associated to the innovation, 

but only in a secondary perspective, all indicated with a zero in the column named “prime”. 

Hence, we replied the patent as many times as the number of the technological classes 

associated with it. 

The last file “invpat” summarizes the information about the inventor/s of the patent and also 

some date information. Again, also in this case, the patent number is replied according to the 

number of its inventors which had took part in the innovative process, listed according to the 

inventor sequence. In the other columns here, the application and grant year of the patent are 

pointed out. The former stands for the year in which the patent has been requested by the 

pharmaceutical company to the USPTO; it means that in that year, the pharmaceutical 

company presented the new molecule developed by its inventors team and asked for the 

protection of the monopoly rights associated to a patent. From that year, the USPTO started a 

range of analysis and evaluations to verify and assess the effective innovativeness of that 

molecule, to decide whether to concede or not the right required to the firm. It usually takes 

sometimes to come to an end to this evaluation process. If a positive outcome occurs, the year 

in which the patent office grant the monopoly rights to the company, is the one indicated as 

“grant year”.  

All these information could be gained directly from the USPTO Database, since it allows a 

detailed and thorough consultation. First of all the research criteria can be filtered, since it can 

be done according to patent number, title, abstract, issue date, application criteria, assignee 

criteria and many others. Secondly, once selected the required criteria, the research starts and 

let us enter the database, configured like an archive, with different sections providing all kind 

of information concerning this given patent.  

The first set of information recorded consider the US patent number, the main inventor’s 

name, and the aforementioned “grant year”. Further, an abstract follows, in the form of a brief 

and concise description of the molecule, leaving then the ground to the inventors’ name, the 

assignee, and some other information, among which the filing date turned out to be the most 

relevant in the purpose of our study (“application year” in our “invpat” file). Below, we can 

find data about prior publication and related US patent documents. Here, for the aim of our 

dissertation, we focused on the voice Current US Class, that has been used in order to fill the 

homonymous Excel document. 
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A pool of other information is then provided, including references, claims and an all-

encompassing description of the patent; nevertheless, all information that we did not need to 

come to an answer to our driving question.  
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