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ABSTRACT

New product development (NPD) is a key business process, which many companies are constantly attempting to improve. Therefore the capability to learn from each and every R&D project is essential [1] and one way of stimulating learning is to conduct post-project reviews (PPRs). PPRs can generate knowledge, which leads to a competitive advantage [2,3,4,5] and their importance is widely recognised [1,6,7]. However, empirical research is lacking. This paper draws on both the NPD and organizational learning literature to illustrate the learning potential of PPRs and develop an appropriate research design. The results of an initial case study indicate the viability of the methodology and implications for R&D managers and researchers alike.

INTRODUCTION

The continuing importance of research and development (R&D) is reflected in significant levels of investment. For example, in the period 1996-2000, the top 500 companies worldwide increased their R&D spending by more than 10% [8]. However, it is not the size of the R&D budget that is key, rather the effectiveness of the resulting research [9]. One of the critical factors in R&D management today is the role of learning [10,11,12] and post-project reviews (PPRs) are a mechanism for facilitating learning within R&D organizations.

The concept of PPRs is established within the project management discipline and one published definition states, “a post-project review is a formal review of the project which examines the lessons which may be learnt and used to the benefit of future projects” [13]. Ideally, a PPR in new product development (NPD) is a meeting of the project team shortly after the product launch, at which the core team members objectively discuss how the project was conducted and what could have been improved. If they are effectively disseminated to the rest of the organization, the conclusions from a PPR can help future R&D projects to be managed more successfully. In an R&D environment, where complex and risky projects are conducted on a regular basis, the opportunity to learn from PPRs appears high [1,6,7]. However, research shows that many companies do not use PPRs and therefore miss a learning opportunity [6,14,15,16,17,18]. In fact, “most companies do not audit development projects to find out what they learned or failed to learn - and why” [6].


There are a number of reasons why companies typically do not conduct PPRs. For example, they are often considered to be an expensive and time-consuming activity [19] and R&D organizations normally fail to provide the right incentives for employees [20,21] In addition, retrospective analysis of past projects is not perceived as relevant for current and future projects [16,22]. At many companies, each R&D project is perceived as unique and R&D projects are seen as more complex than other types of projects. However, many R&D projects are similar to previous ones and researchers have noted: “managers need to think of product development as a production process in which projects move through the knowledge-work equivalent of a job shop” [23]. 

Since “the ability to sustain significant improvements in new product development over long periods of time rests on the capability to learn from experience” [1], it would be expected that PPRs would have been extensively researched. However, previous empirical research in the R&D context is sparse. A survey of 79 companies found that only 25% conduct PPRs [24]. Similarly, a study of sixteen companies in the electronics and engineering sector found that only four conducted PPRs but failed to investigate these in any depth [25]. In the field of software development, two papers indicate that the use of PPRs may be wider [26,27] but give only anecdotal evidence of their value. Few studies have been made of how PPRs are conducted and what types of knowledge they can generate. Most studies to date have either looked at a single company [28], or look at documented or written outcomes only [8], or taken simple descriptive perspective [e.g. 29]. It should be noted that the study of PPRs is complicated, as what is really of interest to researchers and managers alike, is not only how PPRs can be conducted but also to what effect. This is difficult because the knowledge generated within R&D is often tacit and therefore difficult to identify [30].

Having established both the potential importance of PPRs as a mechanism for learning in R&D and the lack of empirical data, this paper has four objectives:

· To review not only the R&D literature on PPRs but also that from the disciplines of organizational learning and project management.

· To present the design of case study research for investigating how and with what effect PPRs are conducted at R&D intensive companies.

· To discuss the findings of a case study conducted at a German engineering company.

· To identify implications for the continuing investigation of PPRs and learning within R&D in general.

All of these objectives fit closely with the statement by Saban et al. [18] that “it is time to launch more specific empirical research to discover more precisely the factors which influence specific types of organizational learning... with the ultimate goal to improve and accelerate the rate of successful new product outcomes”. 

THE LITERATURE RELEVANT TO PPRs 

Although this paper has, until now, concentrated on PPRs, the wider context of the research should be acknowledged. Organizational learning is very important within R&D [18] but it is also important to business in general and consequently a wide body of literature has been generated on this subject. This is very relevant for the current study, as is also the project management literature. Overall, therefore, the three bodies of literature that are pertinent to PPRs are: 

· Learning in an R&D environment.

· Organizational learning.

· Project management.

Learning in an R&D Environment 

The terms learning and knowledge are often stressed in the academic literature on R&D. The emphasis on learning from NPD projects is made by several authors [2,6,31]. However, even though the importance of PPRs has been recognised, no detailed investigations have been made of how knowledge is created and learning achieved.

Although specific research on PPRs is lacking, there are four areas of research in the R&D literature, which are relevant:

· Failures of new products. Much of the NPD literature has looked at the incidence of failure and found it to be very high [e.g. 32]. However, product failures represent an important milestone in the development of an innovative company and early research showed that learning from failures partly accounts for subsequent major successes [33]. However, many companies are ignorant of what can be learnt and do not stress the project termination phase [34].

· Individual review systems. Individuals need to be encouraged to record and reflect on their own learning at the end of projects. This is the prerequisite for a company to learn as a whole but it is hindered because most R&D employees are rewarded for results and not for learning [6,35].

· Project-to-project learning. Several authors have stated that past experience can only be applied to future R&D projects if project feedback is properly managed. Face-to-face communication facilitates learning between R&D project teams and PPRs can be helpful in stimulating cross-team learning [36,37,38], as can be job rotation [39] Overall, the feedback loops for learning are often missing in R&D organizations and these can be facilitated by post-project evaluations [23,40,41,42].

· Guidelines. Several authors have generated guidelines and checklists for conducting PPRs in R&D, particularly for software projects. In contrast to this, Wheelwright and Clark [1] take a different approach and state that four broad aspects of learning need to be addressed during the post-project phase. 

*
How? – by seeking to identify the lessons learned and determining how best to apply them in future projects

*
Who? – by the whole organization, starting with the project team, the project manager and the steering committee

*
What? – by investing in training, new tools and skills

*
Where? – in R&D projects themselves 

Interestingly, very few of the papers from the R&D area are based on learning theory. McKee [43] confirms this and states, “academic research on innovation has a strong learning orientation. The problem is that much of the work that has been done is not organised in terms of underlying learning theory.”

Organizational Learning

There is a significant literature on organizational learning that is relevant to the study of PPRs and this section focuses on:

· Which types of knowledge could be created during or as a result of PPRs?

· Where does the knowledge that is relevant to PPRs actually reside?

According to von Krogh [44] “the key challenge for researchers will be to find further enabling conditions for the fragile processes of knowledge creation” and suggests “project debriefs” as one possible method to start the routine of knowledge creation. Knowledge creation is the prerequisite for learning [45] and cannot be easily replicated or copied, as it is a very personal process.
Knowledge itself is a difficult concept and the work of Nonaka [46] is important for discussing it in more depth. His work is fundamentally based on Polanyi [47] and his famous quote that “we know more than we can tell”. There are two types of knowledge: explicit and tacit (see Table 1). Explicit and tacit outcomes are relevant for to the study of PPRs but taxit knowledge is far more difficult to identify and to manage.

	Tacit knowledge
	Explicit knowledge

	· Gained via experience

· People possess it but may not be able to articulate it

· Highly personal, hard to formalise, difficult to communicate

· Deeply rooted in action and context which are easy to protect, but hard to spread

· Includes experience based on personal observation, practical knowledge, procedures, techniques, heuristics, informal co-ordination

· Lives in our hunches, gut-feel, intuition, emotions, values and beliefs

· Know-how is the product of experience and the tacit insights experience gained
	· Can be codified, abstracted and stored

· Can be communicated and transferred without in-depth experience

· Can be acquired by formal study

· Can be aggregated at a single location

· Can be found as quantifiable, definable information that makes up reports, memos, manuals and instructions

· Can be specified verbally, in print or graphically

· Know-what that can be shared by several, which circulates easily and is hard to protect


Table 1: Characteristics of Tacit and Explicit Knowledge [based on 44,46,48,49,50]

Nonaka [46] identified four mechanisms for the generation and transfer of knowledge:

· Socialisation:  watching somebody, then doing it.

· Combination:  reading about it, and then describing it.

· Internalisation: reading about it, then doing it.

· Externalisation: doing it, then describing it. 

Note that in practice these mechanisms are closely related to the culture of an organization as “without some form of shared experience, it is extremely difficult for people to share each others thinking processes.” [46]. This leads automatically to the next theoretical concept within the field of organizational learning, which centres specifically on shared experiences as an enabler for learning.

Communities of practice (CoPs) are groups of people who are informally bound to one another by exposure to a common class of problems [51,52]. Examples, which illustrate extreme forms of CoPs, are orchestras or sport teams, where tacit knowledge may even be transferred and shared with little verbal or written communication. Therefore knowledge – especially tacit knowledge – can be created and shared within a group setting. People remember through verbal interaction with their group [53,54], so that micro-communities such as projects are in itself potential enablers for knowledge creation. It is important to state that CoPs must not be confused with project teams [55]. While there are a number of characteristics that these two forms of organization share (e.g. common interest, direct collaboration, heterogeneous members), there are also a variety of factors that differentiate them (project teams are more formal and usually within a matrix and organizational hierarchy). Although the bottom line of the argument is that CoP theory views learning as a social phenomenon and claims that knowledge – and in particular tacit knowledge – can only be produced and held collectively [56], it still needs to be explained how this knowledge creation happens. Generally, the bigger the overlap of explicit knowledge and shared history, the easier it is to create and share the more intangible assets. It is the sharing of a common stock of knowledge, both technical and organizational, that facilitates the transfer of knowledge within groups. Hence, the capability of sharing knowledge throughout the company is dependant on existing knowledge that has already been shared [57]. In other words, it depends on how well individuals know each other in terms of past experiences or relationships. The transfer or sharing of knowledge as well as its development through conversation is largely tacit [58]. This has implications for research design, as a researcher may find it difficult to identify knowledge transfer between members of CoPs.

Project Management Studies of PPRs

The need to review activities and results in a more formal and structured manner became apparent around the end of the 1950´s – parallel to the emergence of the project management discipline itself [59]. Research showed that most large projects had some sort of reviewing procedures, which evolved through the 1960´s into more formalised ideas. In the 1970´s, publications espousing various review forms appeared and nowadays – although they are not often used – these are widely accepted as a milestone in the closure phase of a project [21]. 

The importance of PPRs is frequently stressed in best-selling handbooks for project managers [e.g.60,61] and three main points are covered. Firstly, much can be learnt from previous projects, as this can help to avoid that similar mistakes are being made again [62,63].  Secondly, disseminating lessons learned is of critical importance [63] and the tools most often mentioned in the literature include experience databases, personnel rotation, review reports and intranet applications [64,65,66]. Schindler and Gassmann [67] conducted action research and identified two key functions: the project knowledge broker who concentrates on the transfer of experiences within large project teams and also on the inter-project level and the project debriefer who is most often an external coach supporting the project team to gather lessons learned. Thirdly, every project needs to contribute to an organization’s continuous improvement [22,63]. 


A rare analysis of the critical success factors for PPRs was made by Busby [68], who observed PPRs in four different manufacturing organizations and generated the recommendations shown in Table 2.
	No
	Activity
	Purpose

	1
	Encourage deep diagnosis
	Helps to analyse cause-effect relationships of critical events

	2
	Encourage attention to history
	Shows if similar events happened in the past

	3
	Encourage the examination of the bigger system
	Shows the projects external environment and its influence on the wider organization

	4
	Discourage glib categorisation
	Avoids easy explanations for common problems

	5
	Plan remedies properly
	Convinces participants that results of post-project reviews are actually used

	6
	Invite key outsiders
	Supports dissemination and helps to discuss problems objectively


Table 2: Recommendations for Post-Project Reviews

Conclusions from the Literature

The existing literature on PPRs in an R&D context is limited to simple statements on their importance and the fact that not many R&D organizations use them. Very few papers recognise the need to take a knowledge- and learning-perspective and only Thomke & Fujimoto [69] recognise the difference of tacit and explicit knowledge in the R&D context. Although both R&D and project management researchers have produced guidelines for successful PPRs, these have largely ignored the tacit aspects of learning. The organizational learning literature, in contrast, demonstrates the social side to learning, with the importance of communities of practice to the generation and dissemination of knowledge.

RESEARCH DESIGN

Based on the exploratory nature of the study and the complex social phenomenon under investigation, it was decided that a case study method is the most effective way to research PPRs. Within the case study, a range of data collection methods was defined. These included inspection of company documentation, in-depth interviews, and particularly repertory grid technique, which probes tacit knowledge [70]. 

The case study was conducted with a successful German engineering company, which will be referred to as EngCo GMBH. The company was chosen for the pilot study because of its reputation for innovative products, its high R&D investment and its interest in improving its NPD processes. The company recently started to conduct regular PPRs as a direct result of their ISO-certification process. PPRs were considered to be relevant by the certification officials as well as top management and are now part of the official product development process. The company has a detailed procedural guideline deciphering how R&D projects should be managed and organised (see Figure 1). 






Figure 1:  The “NPD Guidelines” (Process) at EngCo GMBH (disguised).

There have been various attempts at EngCo to learn from previous projects. These attempts have seldom resulted in PPRs seldom being held, due to more pressing commitments, personnel rotation and changes in the priorities. More recently, however, greater emphasis has been placed on knowledge management and the continuous improvement of the NPD process through PPRs. One reason for this is the fast international growth of the company and the increasingly decentralised structure of its development units.

In order to keep the study within feasible limits, a list of seven R&D projects was identified on the basis of several criteria including that:

· All projects were recently completed and are therefore relatively fresh in managers’ minds.

· All projects were of strategic importance for the company.

· A mixture of successful and unsuccessful projects was chosen.

The case study design used four different sources of data and allowed for data triangulation. 

The first major source of (secondary) data was company process documentation. This included confidential documents, which describe R&D processes and PPRs in particular. In addition, the case study file included general published information like company newspapers and annual reports, product data sheets and brochures. The second source of data was specific documents regarding the seven chosen projects (PPR minutes, project manuals, the internal process guideline for R&D projects, general project documents, official product release forms, risk management lists, extracts of previous project reports with a focus on knowledge management etc.) The third major source of data was four interviews with senior R&D managers, all of whom had extensive project experience. The interviews themselves consisted of three parts. Firstly, the interviewee was asked to describe their role and position in the company. Secondly, repertory grid technique was used to collect data on interviewees’ views on various R&D projects. Thirdly some semi-structured questions were asked about how PPRs are managed at EngCo. The forth data source was the observation of an actual PPR meeting for a recently completed project.

Repertory grid technique was used because it was essential to uncover the role of tacit knowledge from the interviewees. Traditional interview techniques are not suitable to achieve this as, “individuals cannot be asked to state what they cannot readily articulate” [71]. It is also widely accepted when looking in the extant research that tacit knowledge is difficult to operationalize. Repertory grid interviews are useful when:

· Interviewees might not be able to express their thoughts appropriately or objectively [72,73].

· The researcher cannot observe a phenomenon directly [73].

· The researcher could introduce bias, or might not have enough shared background and experience to easily understand the interviewees’ points [72,73]

In practice, the repertory grid part of the interview started with the selection of what are called elements in repertory grid terminology [72]. The pre-selected seven projects were discussed to check if the interviewee could choose six of which they had enough background knowledge. If not, the interviewee was allowed to name finished projects he knew in order to come up to the total sum of six elements. Then, the interviewee was presented with different triads, i.e. names of three of the six projects, written on cards. The interviewee was then asked to identify which two projects were similar but different to the third, in terms of how the project was managed and what were lessons were learnt. (It was stressed that the technical differences between the projects was not the focus of interest.) A variety of different triad combinations was presented each time asking for a new construct. Each time all six projects were ranked on a scale of 1-5 against the chosen construct. (A full description or repertory grid technique is given in [72].) As mentioned earlier, the interviews finished with some open questions on PPRs, perceptions of lessons learned, practical experience transfer at EngCo etc.

CASE STUDY RESULTS

Company Process Documentation

Although PPRs were identified as important for the improvement of internal NPD processes, it is interesting to note that only half a page of the 50 page development guideline is dedicated to PPRs. In addition, compared to other project milestones, the relevant checklist is vague and does not offer a lot of support to managers as to how a PPR should be prepared and what results are expected. What is well documented, though, is the timing of PPRs, which should be after the launch and test of the first serial products and after the first improvements were already implemented in the field. In other words, it is intended to learn from the product launch as well as from the development project itself. It is also stressed that all project members should contribute to the PPR report – for strategic projects also the board of directors should contribute. In practice, the project leader prepares the PPR report. The aim of PPRs at EngCo, according to the guidelines, is to gather and analyse experiences and to use these in future projects. In order to achieve this, the whole project is supposed to be reviewed, covering the responsibilities, resources, deadlines, and gathering information from all parties involved in the project. 
Specific PPR Meeting Reports

Seven PPR reports were analysed. Firstly, it is interesting to note that the minutes are only very loosely based on the official guidelines. In fact, they resemble more the checklists of other release milestones, probably because these were already used before and due to the detailed explanation in the guideline. Table 3 presents an overview of topics covered in the PPR minutes.

	
	PPR topic
	Details

	1
	Atmosphere 
	Professional, fair and characterised by good ideas.

	2
	Objectives of PPR
	To learn from mistakes and successes and to apply these to future projects (list of projects already stated)

	3
	Discussion of project phases
	Recapturing of different phases and their technical contents.

	4
	Time plan and time controlling
	Deviations were identified and reasons discussed. Controlling should be done exclusively by project manager

	5
	Costs
	Workload of cost management too high for R&D people. Dedicated controllers needed.

	6
	Bottleneck departments
	Bad planning of vital resources.

	7
	Prototypes, customer tests
	Number of test machines should be reduced to save time.

	8
	Design additions
	Too many design changes from top management.

	9
	General improvements
	Responsibilities, change of priorities, documents needed for certain milestones.


Table 3: Analysis of PPR Reports From Seven Projects at EngCo.

Overall, the PPR minutes include a wide range of suggestions for improvements. However, most of them are unlikely to be followed up as no responsibilities and deadlines were given. Furthermore, the PPR minutes were only distributed to the project team itself, so that further dissemination within different departments and to other business units depends exclusively on existing networks and informal communication. However, the general improvements included proposed changes to the process guideline, and therefore follows the ideal way of continuous improvement. The emphasis of the discussion was largely on technical issues. However, one PPR document stressed the importance of setting the right atmosphere for discussions during the PPR. Tacit issue were either not discussed, or could not be documented in the same way as explicit experiences. Two interesting points were often given in the general improvements section of PPR reports: firstly, that project closure needs to be better defined and formally agreed with top management. Secondly, all suggestions are relevant to all future projects and should therefore be disseminated to all other development teams and business units. While the first point shows the importance of the project termination phase, the latter shows the relevance of disseminating PPR results widely.

Interview and Repertory Grid Results

The results from the four interviews have to be presented in two parts. Firstly, the constructs identified during the repertory grid session, and secondly the qualitative perceptions given by the interviewees. Table 4 presents the different constructs elicited with the help of the repertory grid technique.

	
	Construct
	Int. 1
	Int. 2
	Int. 3
	Int. 4

	
1
	Complexity of organization
	X
	
	X
	

	
2
	Bureaucratic administration
	X
	
	
	

	
3
	Completely new product: development from scratch
	X
	
	
	

	
4
	Formality of project team and management
	X
	X
	
	X

	
5
	Long project duration, exceeding time plan
	X
	
	X
	X

	
6
	Own project management experience
	X
	
	
	X

	
7
	Number of departments/locations involved
	X
	X
	X
	X

	
8
	Clear project structure
	
	X
	
	

	
9
	Loops in the development process
	
	X
	
	

	
10
	Long test phase
	
	X
	
	

	
11
	Costs
	
	X
	
	X

	
12
	Motivation of project manager
	
	X
	
	

	
13
	Transfer to production and customer service
	
	
	X
	

	
14
	Information flow
	
	
	X
	X

	
15
	Specification for external suppliers
	
	
	X
	X

	
16
	Time to solve field problems
	
	
	X
	

	
17
	Active project review process
	
	
	X
	

	
18
	Size of project
	
	
	
	X

	
19
	Possibility to learn
	
	
	
	X

	
20
	Preparation of product launch
	
	
	
	X


Table 4: Summary of Repertory Grid Constructs from EngCo.
Comparing Table 4 with Table 3, it can be seen that the range of issues identified in the interviews is greater than in the PPR reports. Potentially a number of tacit issues have been elicited (e.g. project management experience, possibility to learn, motivation) by the repertory grid technique. It also shows these intangible and very personal issues are central to R&D managers when they reflect on projects. Although the frequency by which constructs are mentioned, does not alone determine their importance, it is important to note that all interviewees mentioned the issue of R&D at different locations. The formality of project management applied was elicited from three interviewees, which shows the increasing role of the “NPD Guidelines”.
These repertory grid results can be supplemented by the answers to the semi-structured questions:

· PPRs are definitely worth doing, but should be kept as short as possible and only be done with the core team, with a maximum of about 10 people. 

· Suggestions and lessons learnt are documented in PPR reports. However, the interviewees all stated that there are many experiences that simply cannot be documented.

· Although both good and bad points should be discussed during the PPRs, only the mistakes are well documented and disseminated. Things that went particularly well might be mentioned, but are not included in reports, which makes the dissemination of “positive lessons” unlikely.

· Lessons learnt are not currently transferred to other business units and access to databases and documents from other business units is largely based on personal networks. 
PPR observation

The observation of an actual PPR at EngCo took place during a fourth site visit. The PPR was held in a large meeting room at EngCos headquarters and lasted about 2,5 hours. The whole PPR was tape recorded after permission was granted from all participants. Two researchers took notes during the discussion, focusing mainly on frequencies of contributions from single participants and topics mentioned during the discussion. Researchers did not participate verbally to the PPR. They were seated in a corner of the room, but were clearly visible to the PPR participants. 


A total of 12 project members participated at the review. Furthermore, two colleagues from EngCo Switzerland took part via a video-conferencing system. Participants came from different departments and included people from purchasing, service training, quality management, patents, technical documentation, etc. Verbal contributions from individual participants were distributed very equally, and the atmosphere can be described as very open and constructive. The project manager chaired the meeting and also took notes during the discussion, for his report.


The discussion during the observed PPR concentrated on the following four issues:

· Why the project was late was analysed in detail. This lead to a more general discussion about how EngCo focuses time and quality during NPD. 

· Although the project team is still concentrating on eliminating problems from the product, there are already more than 100 devices in the field and further fast increase of sales figures is forecasted. This represents an enormous effort for the whole project team in solving problems in the installed base. 

· The need for more regular communication to all project members on project status was also debated.


Overall, the discussion focused 100% on problems, causes, finding solutions and suggesting improvements. This was mainly done by the project manager posing questions to the other PPR participants. 
Comparison of Data

The exploratory case study at EngCo produced a large volume of data and allowed triangulation between the views of managers, company guidelines and observation of PPR practice. Table 5 summarizes the main findings from the different sources. For example, the company guidelines defined how PPRs should be conducted and PPR minutes, interviews, and observation showed that the practice differed somewhat. 

The first difference was that PPRs often take place much later than the recommended “6 months after series release” due to difficulties in getting the team together. In PPRs there appears to be no understanding of the tacit nature of much knowledge and the implications of this for the team. However, the importance of tacit knowledge was clear from the interviews. Project teams do not appear to really discuss how the experience they have gathered can be passed, as relevant, to other NPD teams. This probably lessens the transfer of knowledge to other groups – this problem is compounded by the fact that the minutes of PPR meetings are not always prepared quickly, or sent to other groups. 

	
	PPR guideline
	PPR minutes
	Interviews
	PPR observation

	How?
	X
	X
	X
	X

	Focus on mistakes 
	X
	X
	X
	X

	Priority of costs, time and product
	X
	X
	(x)
	X

	Emphasis on tacit issues
	-
	-
	X
	-

	Importance of information flow
	-
	X
	X
	X

	Complexity of project organization
	-
	X
	X
	-


Table 5: Triangulation of Case Study Results from EngCo.

CONCLUSIONS

The results presented are the first stage of a larger research project on PPRs, currently being conducted with a number of other companies. However, the initial results support our conviction that PPRs have the potential to contribute to both explicit and tacit learning. 

The case study provided valuable insights into PPRs at one R&D-based company. It gave details not only on PPR practices and data from actual projects but also on managers’ perceptions.  The repertory grid interviews gave an insight into a variety of tacit issues relevant for projects. The importance of PPRs was stressed by Interviewee 6: "...only in such a group and with these participants will the different aspects of a project once it is finished become clear in their whole importance. I might see things differently to somebody else from the same project team. Everyone's focus is different, each one has different points of view on what went wrong during the project, this is why it is important to exchange these views."  This quote illustrates that PPRs may only be fully understood through the application of social learning theory.  The dissemination of PPR results and the experience gathered by teams on projects seems to be a point which is not sufficiently managed during PPRs at EngCo. 


Overall, all findings need to be verified and compared with the help of further case studies. These future case studies, however, should also profit from experiences gathered regarding the research methodology applied at the EngCo site, i.e. data collection and analysis.

The R&D managers in their initial study were found to have learned significant lessons from past projects – both more than was identified in the individual PPRs and they could readily express. This is evidence of the importance of tacit knowledge in R&D and has implications for both the use of PPRs and for further research. For example, several of the managers interviewed thought that the repertory grid technique gave them new insights. Due to the importance of learning in R&D, researchers need to quickly and effectively investigate PPRs. Only then will researchers be able to provide managers with the insights they need to improve NPD.
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