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Success of New Pharmaceutical Product Development – the Effect of 

Development Partnerships with Contract Research Organisations  

Abstract  
In recent decades firms have collaborated with external partners for NPD to cope with 

increasing product complexity and demand. Even though many studies have 

investigated success and failure in NPD and inter-firm partnerships, products keep 

failing and NPD projects are abandoned or delayed. Thus this PhD project aims to 

better explain the success of new products in the late development stage in the 

pharmaceutical industry by studying the network in which pharmaceutical firms, 

hospitals and CROs are embedded.  

Introduction and proposal 
Developing and commercialising successful new products is the key to maintaining a 

competitive position in the marketplace (Griffin and Page, 1996). One third of sales 

and profits come from new products (Barczak et al., 2009). In the field of new product 

development (NPD), a large number of studies have identified factors contributing to 

the failure or success of new products (Evanschitzky et al., 2012; Montoya-Weiss and 

Calantone, 1994; Page and Schirr, 2008). The NPD field has been one of the few 

areas where continued advances in science have supported the actual practice of NPD 

due to a close relationship between academics and consultants, who translate the best 

of the models into application (Evanschitzky et al., 2012). 

However, firms still struggle with developing new products. Just half of the new 

commercialised products are successful from a profit perspective (Barczak et al., 

2009). New products fail at an alarmingly high rate (Cooper, 1990) and many 

innovative projects are either abandoned or delayed (Radas and Bozic, 2012). 

Although NPD success attracts the attention of academics and industry, it remains a 

multi-dimensional concept difficult to predict and measure (Griffin and Page, 1993). 

NPD literature lacks original theory (Ernst, 2002; Evanschitzky et al., 2012; 

Hauschildt and Salomo, 2007) and the importance of traditional success factors is 

declining over time (Evanschitzky et al., 2012). Thus, the NPD literature might have 

overlooked or not yet identified some factors that can help explain NPD success 

(Cooper and Kleinschmidt, 2007; Evanschitzky et al., 2012). This calls for new 
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theoretical approaches to better capture the underlying nature of NPD success factors 

(Evanschitzky et al., 2012). 

NPD research can achieve more thorough better understanding of success factors, 

while controlling for three central contingencies: (1) separate NPD stages (Lee et al., 

2008; Lewis et al., 2002; Naveh, 2005), (2) specific open innovation settings where 

multiple firms are involved (Evanschitzky et al., 2012; Rese and Baier, 2011) and (3) 

specific industries (Balachandra and Friar, 1997).  

NPD research has investigated success factors in the separate stages, mainly focusing 

on idea generation and the early development stages of the new product (Aagaard and 

Gertsen, 2011; Markham, 2013; Robbins and O’Gorman, 2014). Research has only 

marginally addressed the testing and validation stage (Cooper, 1990). In this late 

development stage, implementation characterised by structured coordination, 

standardisation and controlled efficiency overcomes the importance of innovation 

triggered by the flexibility and freedom typical of the early development stages. Thus, 

the late development stage is fundamentally different from the early development 

stages. Moreover, the late development stage is important because before entering the 

market new products are often tested with customers to collect information in order to 

adjust and perfect the products. Testing the new product with customers in this late 

development stage is precursor of more successful product launches on the market 

(Barczak et al., 2009; DiBenedetto, 1999). Hence due to its difference and 

importance, the late development stage cannot be overlooked and requires 

investigation. This late development stage demands at least the same attention as idea 

generation and the early development stages and NPD success can be defined in this 

stage as well. 

In recent decades a more open innovation setting has characterised NPD. Firms are 

increasingly collaborating with external partners, due to the increasing complexity of 

new products and the development process (Bhaskaran and Krishnan, 2009; Knudsen, 

2007). Given the complexity of radical projects, more than half of such projects 

involve collaboration with partner organisations (Barczak et al., 2009). Many firms 

engage in multiple partnerships to develop new products. Due to the rising complexity 

of their partnership network, these firms increasingly involve intermediaries to handle 

this complex network of partnerships (Howells, 2006; Tran et al., 2011). However, in 

NPD half of inter-firm partnerships fail (Bleeke and Ernst, 1993; Sadowski and 

Duysters, 2008; Spekman et al., 1996) and empirical evidence of the impact of inter-
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firm networks on NPD hard fact performance is limited (Hoang and Rothaermel, 

2005; Knudsen, 2007). Moreover, how and under which conditions intermediaries add 

value to firms remains unclear (Howells, 2006; Tran et al., 2011). 

Most of the recent NPD studies are based on multi-industry samples, where data is 

collected by survey from a number of firms (Barczak et al., 2009; Cooper and 

Kleinschmidt, 2007). NPD studies focusing on a specific industry could provide finer-

grained insight to guide NPD management research (Balachandra and Friar, 1997).  

The late development stage in the pharmaceutical industry offers the opportunity to 

control for these three contingencies in NPD. In the pharmaceutical industry the late 

development stage corresponds to clinical trials – when the candidate drugs are tested 

on humans. Besides being highly expensive and time-consuming, clinical trials are 

characterised by a high failure rate (DiMasi et al., 2010; Gassmann et al., 2008; Kaitin 

and DiMasi, 2011). In clinical trials, to approve the market entrance of the drugs 

regulatory authorities impose that pharmaceutical companies have to enter into 

partnerships with hospitals for clinical testing. Moreover, in recent decades 

pharmaceutical companies have been increasingly involving intermediaries, called 

Contract Research Organisations (CROs), to manage their partners on development 

tasks (Azoulay et al., 2010; Piachaud, 2002). Though CROs offer a number of 

benefits they can potentially alter the partnership between pharmaceutical companies 

and hospitals (Azoulay et al., 2010; Getz and Vogel, 2009; Piachaud, 2002). The 

relationships among pharmaceutical companies, hospitals and CROs can be described 

as a complex partnership network. 

By taking a contingency perspective this study investigates NPD success and failure 

in the late development stage in the pharmaceutical industry. It examines the 

partnership networks of the stakeholders involved by integrating relational view, 

network theories and literature on intermediaries. This research introduces new 

streams of literature to study NPD, which have the potential to contribute value in 

understanding the complex phenomena of NPD success and failure. Thus, the primary 

aim of this PhD project is to better explain the success and failure of new 

pharmaceutical products in clinical trials by studying the network in which 

pharmaceutical firms, hospitals and contract research organisations are embedded. 

This overall research aim can be sub-divided into the following questions:  

• What causes success and failure in clinical trials? 
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• Can such causes of success and failure be systematically mapped? 

• Does the assessment of clinical trial success and failure provide insights into a 

more general concept of NPD success and failure during later stages of the 

development process? 

• What is the role played by partnership network characteristics such as prior 

history, exclusivity, and proximity in defining NPD efficiency? 

• What is the moderating role of intermediaries on the effects of prior history, 

exclusivity, and proximity on NPD efficiency? 

Literature Review 
This section illustrates the theoretical foundations of this PhD study. The research 

topic is at the confluence of different lines of research: NPD literature, contingencies 

theory and inter-organisational studies stemming from the relational view in the 

alliance literature, network theory and literature on intermediaries. The theoretical 

contributions of this thesis derive from the combination and the extension of these 

different lines of research. 

NPD literature lacks original theory (Ernst, 2002; Evanschitzky et al., 2012; 

Hauschildt and Salomo, 2007) and might have overlooked or not yet identified some 

factors that can help explain NPD success (Cooper and Kleinschmidt, 2007; 

Evanschitzky et al., 2012). Therefore, NPD literature calls for new theoretical 

approaches to better capture the underlying nature of NPD success factors 

(Evanschitzky et al., 2012). A theoretical approach is offered by contingency theory, 

which explains the relationship between NPD and its context and how this 

relationship influences NPD success. Depending on the context certain factors may 

lead to success or failure and differ widely in magnitude and direction (Balachandra 

and Friar, 1997). 

NPD literature has mostly focused on the definition of success in the early 

development stages, neglecting the late development stage. In light of the increasing 

number of NPD inter-firm collaborations, the NPD literature also tries to identify 

which combination of network characteristics maximise the probability of NPD 

success. The relational view and network theory offer interesting theoretical 

approaches to study inter-firm relationships. However, relational view theorists fail to 

further encompass the embeddedness of the firms and their partnerships in a larger 

contextual network of relationships, and social network studies have not answered 
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questions at the firm-level regarding strategies, behaviours and processes (Dhanaraj 

and Parkhe, 2006). Moreover, firms have begun to work extensively with innovation 

intermediaries, although little knowledge exists about the relationship between 

innovation intermediaries and their clients (Howells, 2006; Pittaway et al., 2004; 

Verona et al., 2006) and little is known about when and how innovation intermediary 

capabilities add value to clients’ NPD processes (Tran et al., 2011). 

This PhD study investigates NPD success and failure on a range of contingent factors 

such as late development stage, inter-organisational open innovation setting and 

specific industry. This research better explains the success of new products in the late 

development stage by studying the network in which firms, partners, and 

intermediaries are embedded. 

This PhD study makes several important theoretical contributions. First, this study 

looks at success and failure factors in NPD by taking in a contingency perspective. 

Hence, this research answers the call for new theoretical approaches to better capture 

the nature of NPD success factors. Second, this study advances research in NPD by 

identifying success and failure factors in late development stages in specific industry 

and inter-organisational open innovation setting. Beyond traditional success factors 

from NPD studies synthesised in meta-analyses and reviews, this study identifies a set 

of additional success factors relevant in the late development stage. Third, the study 

specifically focuses on network-related success factors in late development, which 

have mostly been overlooked in the NPD literature. By studying the structure effect of 

network-related factors on the success of the late development stage, this study shows 

that inter-firm partnerships in NPD play a significant role. Fourth, the study extends 

the relational view theory by integrating network theories focusing on the structures 

of the network and contributes to a deeper understanding of inter-organisational 

competitive advantage. Finally, this study addresses intermediaries as an emerging 

phenomenon in inter-firm NPD and moves forward from previous studies by 

investigating whether intermediaries add value to the client firm. 

Methodology 
The pharmaceutical industry is the ideal domain of enquiry for this study. First, the 

pharmaceutical industry is strongly dependent on innovation for growth (Gassmann et 

al., 2008; Sabatier et al., 2012), thus the NPD process is central and more complex in 

the industry than in other industries. Second, external authorities clearly and 



	
   6	
  

uniformly define the different stages of the NPD process and all pharmaceutical NPD 

projects must pass through the same development stages. This allows to study NPD 

projects at the same stage of development across different firms in the industry. 

Finally, the pharmaceutical industry can be a model for other industries as it copes 

with an ever-changing competitive environment by combining a high level of 

specialised knowledge and innovation (Henderson, 1994). The research methodology 

of this study is divided into two main steps: a qualitative expert study divided into 

data collection, data analysis and validation and a quantitative study with the 

statistical model used. 

Qualitative data was collected in an expert study to explore additional managerial 

causes of clinical trial failures emerging from practice and identify success factors in 

clinical trials. Qualitative expert studies are useful to analyse tendencies at the macro 

level and to access and understand practitioners’ visions (Hansen et al., 2009). 17 

face-to-face interviews were conducted with experts in clinical trials in Denmark and 

Italy between 2010 and 2012. The experts worked in pharmaceutical companies, 

CROs, clinical development solutions providers and clinical sites. The chosen 

interviewees had 10–40 years of experience in the pharmaceutical industry.  

The interviews were semi-structured with open-ended questions and followed a 

common set of questions. Initially, the interviewees were guided to reflect on the 

contingencies of clinical trials and how these factors influence the testing process. 

Next they were asked to broadly discuss the journey of a drug candidate through 

clinical trials in three physical settings: at the sponsor, at the local affiliate of the 

sponsor (or of the sub-contractor), and at the site. Interviewees were asked about 

challenges and problems in the management of clinical development and the reasons 

for failures in clinical trials, excluding purely drug-related reasons. They were 

encouraged to reason why certain clinical trials were more successful than others. 

They were asked about successful outcomes and how these were achieved. We 

defined success as succeeding in transitioning a drug candidate from one clinical trial 

phase to the next until the launch to market. As the interview progressed, most of the 

interviewees themselves raised additional or complementary issues. The interviews 

lasted 1-2 hours and were continued until the level of theoretical saturation was 

reached (Eisenhardt and Eisenhardt, 1989; Glaser and Strauss, 1967).  

A thematic analysis of the interviews (Riessman, 1993) was adopted as a method to 

condense the data collected and simplify it and abstract it to identify common themes 
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and patterns (Miles et al., 2014). As in a qualitative studies, data collection, 

condensation and analysis are parts of a cyclical process (Miles et al., 2014), an 

interactive refinement and validation process was conducted. The management issues 

for failure drawn from earlier interviews were presented to later interviewees for 

member checking after they completed their own interviews. Member checking is a 

method to improve the external validity of the data (Guba and Lincoln, 1985). The 

critical managerial issues in the failure of clinical trials, the supporting data, 

contingencies and empirical findings were displayed in a content-analytic summary 

table (Miles et al., 2014). Finally, the identified management issues for failure were 

classified in a comprehensive conceptual framework. 

The data has been further analysed to answer the research questions related to the 

success factors in clinical trials. Themes relating to success factors arose from the 

analysis. In this case the validation process of the identified factors was conducted by 

interviewing other clinical trial experts. A second round of 10 face-to-face interviews 

with experts in clinical trials was used to collect further evidence and validate the 

relevance of the success factors identified through the thematic analysis. The sample 

of interviewees was selected following the same selection criteria used for the first 

sample of interviewees. The interviews were conducted in Denmark in 2013. A long 

list of success factors was identified.  

The network-related success factors identified in the qualitative part of the study 

inspired hypotheses on the influence of partnership network characteristics on NPD 

success conceptualised as NPD efficiency. These hypotheses were grounded in the 

combination of different theoretical perspectives in the field of inter-organisational 

NPD studies: the relational view, network theory and literature on intermediaries.  

Quantitative relational data about the late development stage in the pharmaceutical 

industry was required to test these hypotheses.  

The Pharmaceutical Investigators Cost Assessment Service (PICAS) database 

provided by Medidata Solution, Inc. is a large proprietary dataset that contains fine-

grained objective longitudinal clinical trial data. The PICAS database contains 27,500 

clinical study protocols of sponsor-initiated trials and more than 260,000 negotiated 

grant agreements between 200 sponsors and sites, collected between 1985 and 2010. 

The eventual involvement of CROs in the partnership between the sponsor and the 

site is also indicated. The clinical study protocols cover all therapeutic areas across all 

clinical trial phases. The representativeness and accuracy of the data was checked by 
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comparing the clinical trials in PICAS with the number of trials registered on the 

public database clinicaltrials.gov with the same sponsors within the same timeframe. 

The clinical study protocols collected in the PICAS database correspond to 33 % of 

all the trials performed globally in the same period of time and the sample includes 

most of the pharmaceutical firms that constitute the core of the global industry, 

heavily centred in the United States. 

The variables were operationalised both at the relational level sponsor-site and at the 

level of the ego-network of the sponsor and of the site based on social network 

analysis measures. Due to the multilevel structure of the data (clinical trial partnership 

data nested within study protocol data, nested within a specific year and phase), a 

multilevel modelling approach addressing fixed and random effects was employed to 

test and quantitatively assess the conceptually derived hypotheses.  

Findings and discussion 
Managerial failures and causes of failure at the late development stage  

The paper Pharmaceutical new product development: why do clinical trials fail? aims 

to answer the research questions on failure. From the clinical trial literature and expert 

statements in accordance with contingencies in clinical trials, the paper reveals seven 

critical management issues causing failures in clinical trials: difficulties in subject 

recruitment for testing, lack of experience in choosing and monitoring partners, lack 

of feasibility of the testing procedure, rigorous demands for documentation, too many 

incidents while testing, unmanageable portfolio complexity and incorrect assessment 

of market potential or returns.  

The identified critical management issues are systematically classified in a 

comprehensive conceptual framework which advances understanding of failure and 

its causes in the late development stage when a new product is tested. The conceptual 

framework shows how different causes of failure define different types of failure by 

distinguishing between product and project failures and accounting for contingencies 

in clinical trials. The framework classifies failures into three different types: 

positive/inevitable failures, false-negative and false-positive. Positive/inevitable 

failures are caused by drug-related technical and economic causes (toxicity, lack of 

efficacy, problems with the pharmacokinetics and economics) and are necessary to 

foster innovation and create important value at the firm level. 
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False-negative and false-positive failures correspond to poor management decisions. 

These poor management decisions come from measurement errors such as termination 

of a project before the completion of a potential marketable product (false-negative 

failure) or completion of a project with no potential product (false-positive failure). 

These managerial failures are caused by identified critical management issues and 

should be avoided as they waste potential products and resources. 

The conceptual framework provides insight to advance our understanding of failure in 

clinical trials into a broader concept of failure. The identified critical management 

issues can apply to other late development stages in other industries sharing some of 

the same contingencies. Moreover, classification of the failures can be used as a 

platform to investigate failures at other stages of NPD (e.g. initial screening or 

business case preparation). 

It is interesting to notice that among the identified critical management issues the lack 

of experience in choosing and monitoring partners is related to the network of 

stakeholders involved in the testing. This issue indirectly underlines the importance of 

a network in which the stakeholders are embedded and is connected to other critical 

management issues through a chain of causal relations. When the firms 

(pharmaceutical companies) lack experience in choosing the right partners (hospitals 

and CROs) to test new drugs and their developed testing procedure is complex, 

subject recruitment for testing is often chaotic and slow. Choosing poor subjects and 

delaying subject recruitment extends product testing and complicates management of 

the entire portfolio of projects. Firms facing unmanageable portfolio complexity and 

partners struggling with subject recruitment can lower the quality of registered data. 

Mistakes and imprecision can drastically influence testing results and compromise 

reassessment of the market potential of a product or be the cause of serious adverse 

events and incidents.  

In sum, interdependencies among critical management issues highlight the importance 

of a well-functioning partnership network of stakeholders in avoiding failure in the 

late development stage.  

 

Success factors for the late development stage 

Building on the findings of the explorative study on failures in the late development 

stage, the paper Success Factors for the late development stage in NPD: Clinical 

trials as front-runner unravels the success factors in the late development stage. The 
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paper employs a contingency perspective for identifying NPD success factors. These 

managerial approaches are necessary to achieve the fit between external contingencies 

and organisational structural characteristics that lead to high performance. They guide 

the organisation’s ability to adjust or adapt to the environment and achieve success. 

The paper explores the critical managerial factors driving success in the context of 

different contingencies such as a specific type of industry, stage of the NPD process 

and open innovation setting. Specifically, the paper investigates success factors for 

the late development stage in NPD in the pharmaceutical industry characterised by an 

open innovation setting where multiple firms are involved.  

A set of 32 success factors for the late development stage in the pharmaceutical 

industry emerged from 27 semi-structured face-to-face interviews with experts in 

clinical trials. Comparing the identified success factors with traditional success factors 

drawn from NPD literature reveals that some of the identified factors (12 out of 32) 

have mostly been overlooked in the literature. The paper finds six of these success 

factors have an underlying relational nature, which emphasises the network of 

relationships among the stakeholders involved in clinical trials. These network-related 

factors include good partner selection, past relationships between the sponsor and the 

site, limited shared partnership, goal alignment among actors, geographical proximity 

between the sponsor and the site and early involvement of CROs.  

This group of network-related factors introduces a relational perspective to traditional 

success factors in NPD and indicates the characteristics of the network of partnerships 

among sponsor, site and CROs that drive success in clinical trials. The identification 

of this group of network-related factors is supported by the conclusions of a recent 

meta-analysis (Evanschitzky et al., 2012), that summarises the findings of NPD 

studies. Evanschitzy et al. (2012) pinpoint that the importance of traditional success 

factors is declining over time. It appears that new or not yet identified success factors 

could have emerged and be related to inter-organisational integration.  

Network-related factors are becoming more important as the number of R&D 

partnerships increases (Hagedoorn, 2002). The dominant theories of the firm, the 

industry structure view (Porter, 1980) and the resource-based view (Barney, 1991; 

Wernerfelt, 1984), may not have a good fit with this empirical phenomenon as they 

focus on the intra-organisational level and not the inter-organisational network level 

(Rese and Baier, 2011). Therefore the findings of this paper not only identify the 

success factors for the late development stage in the pharmaceutical industry, but 
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emphasise a shift from the dominant intra-firm theories to alliance and network 

literature which look at the network of partnerships as a resource (Dyer and Singh, 

1998; Tortoriello and Krackhardt, 2010).  

 
Partnership network characteristics, NPD efficiency and the moderating role of 

intermediaries 

The paper A relational view on partnership efficiency in pharmaceutical new product 

development extends the findings of the previous two papers. A conceptual model is 

developed based on the influence of network-related factors on NPD success, 

conceptualised as NPD efficiency in the late development stage. Moreover, the 

moderating role of the CRO is examined in the relationship between sponsor and site. 

The hypotheses are tested on longitudinal NPD partnership data in clinical trials. The 

results suggest how partnership network structures and intermediaries influence NPD 

efficiency in the late development stage in the pharmaceutical industry. 

In the conceptual model, prior history, exclusive partnership, proximity among the 

partners, and intermediation are related to NPD efficiency. The findings suggest that 

prior history between the focal firm and its partner, exclusivity, and geographical 

proximity among the partners decrease NPD costs, while partners’ prior history and 

cultural homogeneity among the partners increase NPD costs, thus negatively 

affecting NPD efficiency. Mediating a partnership between the focal firm and partner 

by involving intermediaries leads to efficiency losses. Intermediaries modify the 

structures of the NPD partnership network and alter NPD efficiency. Intermediaries 

moderate in particular the effects of prior history on NPD efficiency. The findings 

show there is little value in involving an intermediary if the focal firm and its partner 

share a long partnership history. 

The tested hypotheses in the conceptual model were grounded in the combination of 

different theoretical perspectives in the field of inter-organisational NPD studies such 

as the relational view from strategic management literature, network theory from 

social network analysis and literature on intermediaries. Partnership network 

structures are investigated both at the dyadic transactional level between the firm and 

its partner and at the microstructural network level in which the dyad is embedded. 

The key identified structures reduce NPD costs as they help firms building the 

relational capabilities needed to manage a complex network of partners. Thus, these 
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key identified partnership network structures should be incorporated in the relational 

view because these findings contribute to better understanding of the relational rent, 

which is the source of inter-organisational competitive advantage for the relational 

view. This study is part of the growing stream of research that combines insights from 

alliance literature and network theory (Ahuja, 2000; Dhanaraj and Parkhe, 2006; 

Zaheer et al., 2000). Additionally, this study contributes to the growing literature on 

intermediaries by explaining how intermediaries affect the relationships in which they 

are embedded.  

From a methodological point this paper answers the most urgent and pressing call in 

NPD for longitudinal studies based on large objective panel data from multiple-

national sources, which test for moderators and interactions (Page and Schirr, 2008; 

Pullen et al., 2012). The paper comprehensively answers the major methodological 

challenges in NPD studies by employing multi-level late development stage 

partnership data from the pharmaceutical industry from 1985 to 2010.  

Conclusions  

The results of this PhD thesis can be described in relation to the extant NPD literature 

and the late development stage. NPD studies have mostly focused on idea generation 

and the early stages of NPD (Aagaard and Gertsen, 2011; Robbins and Gorman, 2014; 

Markham, 2013), only a few studies have addressed the late development stage 

(Naveh, 2005; Pisano, 2006). The underlying rationale is that inputting many ideas 

and being successful in the early stages of NPD guarantees the market launch of 

successful new products (Reid and De Brentani, 2004). The early stages require 

opening up the process to new ideas, routines and risks. Flexibility is largely accepted 

and creativity encouraged because they encourage new ideas and concepts. 

Partnerships are seen as means to maximise resources, co-develop technology and 

explore new markets (Kim and Wilemon, 2002). 

In contrast, the late development stage narrows down ideas by testing and validating 

few products and controlling risk. The late development stage has mostly been 

identified with automatic implementation of testing and validation procedure, 

structured coordination and controlled efficiency (Lee et al., 2008; Lewis et al., 2002; 

Naveh, 2005). The information collected at this stage is highly relevant to adjust the 

product for market (Barczak et al., 2009), prime the market and create early adopters 

(Dolan and Matthews, 1993; Tidd and Bodley, 2002). In the late development stage 
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inter-firm relationships have mostly been neglected or have only been seen as a 

pragmatic solution to manage complex product testing.  

This PhD thesis shows the relevance of inter-firm collaborations and the influence of 

partnership network structures on the success of the late development stage. 

Relationships with partners play a significant role for success at this stage, which has 

been previously neglected by NPD literature. This new relational perspective in the 

late development stage demands at least the same attention as idea generation and the 

early stages. 
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