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Abstract

:

The main aim of the article is to fill the gap concerning the recognition of constructs of programme management supporting open innovations. Current knowledge on this subject is mainly limited to identifying success factors of open innovation and programme management. In the current literature, there are few publications indicating the use of the programme as a tool supporting innovation. In order to fill the identified knowledge gap, common factors of programme success and open innovations were compared and assessed successively. A quantitative study was conducted on an international group of experts, including 578 experts in programme management. As a result of applying cluster analysis and operationalising the obtained results, four programme constructs supporting open innovations were dimensioned, such as cooperation with the environment, transfer of knowledge and technology, organisational maturity, and ensuring and maintaining implementation capacity. Moreover, the discussion and the research revealed that the impact and scope of the structured approach to programme management not only allow for the implementation of the assumed outcomes and benefits at the strategic level, but also influence the shaping and adjustment of the whole organisation.
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1. Introduction


Innovation is widely regarded as the driving force behind economic development [1] and the success of enterprises [2]. The popularisation of the concept of open innovation by Chesbrough [3] has contributed to the gradual development from exploratory [4,5] to quantitative [6] and qualitative [7] research. Research issues, including the importance, role, and development of open innovation, are currently dealt with in many areas, for example, software engineering [8], industry [9], tourism [10], Small and Medium Enterprises (SME) development [11], and management practices [12]. The use of open innovation in economic practice primarily results from the global increase in competitiveness, rising costs of R&D projects and the shortening of the product life cycle. As a consequence, organisations are, in a way, forced to build a cooperation network and promote the transfer of knowledge resulting from patented solutions.



Open Innovation (OI), according to Chesbrough and Bogers [13], is a scattered innovation process based on purposefully managed knowledge flow across organisational boundaries, using financial and nonfinancial mechanisms in line with the organisation’s business model. There are three reasons for adopting the above definition. First, open innovation includes a set of practices that facilitate the targeted transfer of knowledge [12]. Second, it requires appropriate financial and nonfinancial mechanisms [14], which must be considered at the strategic level of the organisation, in line with the adopted business model. Third, it is a distributed process that requires the relevant human resources [15], competencies [16], and process integration [17]. Collaboration is at the heart of the idea of open innovation [18]. Departments wishing to apply this type of solution must open up to new business partners and properly adapt to the new situation and conditions. Interaction within the innovation process not only relates to the enterprise–enterprise relationship [19]; all kinds of individuals can participate in its cocreation, e.g., customers, competitors, consultants, universities, associations, etc. Therefore, the enterprise should have an open innovation policy included in its strategic approach.



Each company, commercial, or state organisation follows a specific strategy in its activities. Nowadays, strategic management is an information and decision-making process [20], supported by the functions of an enterprise (i.e., planning, organising, motivating, and controlling). In addition, it assists in solving problems related to the development and survival of the organisation, taking into account the impact of the environment [21]. The strategy is implemented on a daily basis by repetitive operational activities, which are accompanied by a multitude of events that may affect the need for changes in the organisation, including its functioning. This necessitates the use of appropriate tools to manage these changes resulting from decisions regarding the need and the priority of investing in development. Such decisions take place at the level of portfolio management [22]. It is here that the decision is made whether there will be consent for financing the change. The second decision that is made at the strategic level is what tool should be used to implement the change. What we want to achieve and how to manage it—is it a project, is it a big change that should be implemented and managed as a programme where projects have to be managed as a whole and are only a way to achieve results and benefits. The programme, as an effective project management mechanism, acts as a bridge between projects and organisational strategy [23].



In view of the above considerations, the purpose of this article is to identify constructs of a programme supporting open innovation by assessing common factors for the success of open innovation and programme management. The authors define a construct in project, programme, and portfolio management as a certain abstract, logical whole that has meaning in theoretical terms, which cannot be directly measured but can be expressed by measuring the variables with which it shapes a certain area.




2. Literature Review


In the literature on the subject, the programme is understood as a group of interrelated projects [23], which in a coordinated way aim to achieve benefits [24,25], using a common pool of resources [24,26,27] and are managed by a separate programme organisation thus enabling the achievement of strategic goals [28,29]. The goal of the programme is to obtain results that support the strategy and goals of the organisation [30] by creating, disseminating, verifying, and supporting procedures, as well as building structures and implementing practices related to a given programme [26]. The outcomes of that are rules for efficient and effective decision making and support management, focused on gaining the programme objectives in a consistent manner [31], taking into account the risks and expectations of the stakeholders [32,33].



International project management certification organisations such as the Project Management Institute (PMI) and Office of Government Commerce (OGC) are successful in the programme of achieving benefits [34,35]. However, the researchers suggest measuring the success of the programme through the prism of the implementation of the strategy. For example, Michael Thiry [36] explained the difference between the underlying paradigms of programme management and project management. He pointed out that while programme management allows for delivering strategic changes, project management follows the efficiency paradigm based on short-term tactical results [36]. In addition, findings from literature analysis and research into the programme’s success provide insight into the very concept of success, which is generally in line with Shao’s [37] observations that they remain at the organisational level. In connection with the above and the researchers’ suggestions [37,38] that the definition of programme success will be different for individual stakeholder groups, it was assumed that the success of the programme is the achievement of the optimal result of the provided benefits with simultaneous stakeholder satisfaction. However, the success of programme management comes down to ensuring that the programme is carried out optimally, that is, in the most appropriate and effective manner for the fulfilment of its purpose and objectives.



Research on the key success factors of open innovation is carried out by many authors [16,39,40,41,42]. However, the topic of programme success is discussed by a few authors [37,38,43,44] who claim that the definitions of programme success still remain at the conceptual level and are limited to research within one case or context of the programme [45]. In the following discussion, based on the success factors of open innovation identified by researchers [39,41], an attempt was made to find equivalents in the success factors of the programme.



2.1. Leadership, Commitment and Management Competencies


Literature on open innovation in terms of leadership [41,46], commitment [47,48], and managerial competencies [49] focuses on the elements of human and social capital, including skills and competencies related to leadership, entrepreneurship, and management at every level of the organisation [50,51,52]. In addition, taking into account that the condition for the success of modern organisations is innovation, it is not understood as a one-off event, but as developing new competencies and taking up new activities or making the most of opportunities. The above approach seems to be justified. As shown in research by Naqshbandi et al. [53], employee involvement is enhanced by the open combining of leadership and innovation. Moreover, strengthening employee involvement in making the right decisions improves the organisation’s development and performance related to open innovation.



In programme management, the programme manager is responsible for leadership and management, right from the initiation of the programme, through the delivery of project results, the realisation of business benefits, and up to the closure [54]. Their qualifications and abilities play a key role in the success of the programme [55]. A comprehensive framework for programme management competencies was developed by Parington et al. [56] and Pellegrinelli [57] and is included in the ‘MSP—Managing Successful Programmes’ standard [35]. This significance was also confirmed by Shao [37] as a result of a study of the moderating influence of programme context on the relationship between the programme manager leadership competencies and the programme success. This led to the development of a programme success theory based on leadership competencies.



The involvement of the programme management team and teamwork is considered by many authors and experts as one of the prerequisites for success in projects [58], programme [44,59,60], and portfolio management [16]. In addition, the teamwork aspect will apply to every level of the programme, from the sponsoring group through the programme board, programme office, and down to the level of the single project that will deliver the outcome.




2.2. Internal Innovation Capability


Internal innovation capability in OI literature primarily focuses on the internal structures and resources required for an effective innovation process [61,62], including selection and prioritisation [63], accountability and delegation of authority [61], project and knowledge management [7,16], as well as technical competences related to R&D [41].



The programme as a tool for business transformation and change [26], both in terms of organisation [29] and innovation [64], also addresses the above issue.



The organisation of the programme presents its key elements, understood as a hierarchy of organisational dependencies necessary for effective programme management [27]. Appropriate programme organisation has clearly defined and described roles, unambiguously assigned responsibilities for these roles, and a management structure adequate to its type, size, and complexity. In this sense, the organisational structure of the programme, and most of all the selection of an appropriate team [65], combining experience and competencies with the correct application of assigned roles, must support the decision-making process [56,57] both strategically and contextually, directly supporting innovation [64]. Moreover, the active interdependence of resources between projects helps to promote behaviour and leads to better programme performance [36]. Parolia et al. [66] also emphasise that the interdependence of resources to increase the level of communication, effort, and mutual support among programme members can be a critical management intervention in programme management practices. Without appropriate support for innovation, both by top management and the organisation of the programme, it is impossible to effectively and efficiently implement the programme [67].




2.3. Network Collaboration and Relationships


One of the key elements of strengthening open innovation by an organisation is its ability to build effective external relations [15,68]. Primarily, this requires defining and building competencies in the area of identifying stakeholders [49], acknowledging their needs and maintaining formal and informal relations [69] in order to build a collaboration network [19]. An organisation delivering its business value within open organisations should not only focus on the potential of this value and customer segments [70] but also on business partners thanks to whom it is created [12].



As previously mentioned, programme management is the process of creating, disseminating, verifying, and supporting procedures, as well as building structures and implementing practices related to a given program. The outcomes of that are rules for efficient and effective decision making and support management, focused on gaining the programme objectives in a consistent manner, taking into account the risks and expectations of the stakeholders [34]. Therefore, it is essential for proper programme management to balance the dilemmas of multiple stakeholders and maintain control while letting ideas emerge [71]. The network of actors is a key factor in developing programme management capacity [72]. In addition, it is emphasised that an organisation with an appropriate organisational culture focused on flexibility [31] and innovation [54] favours the achievement of the programme’s objectives while simultaneously satisfying the stakeholders [71]. The level of collaboration between stakeholders also affects the delivery of benefits resulting from this cooperation, increasing the probability of their occurrence [73].




2.4. Knowledge Management


The source of innovation is the skilful management of knowledge, which is a strategic resource of the enterprise [74]. The creation of innovations is based on the acquisition of new and the use of already existing intellectual resources [4,15]. It is the most important factor in the process of creating innovation [75]. The internal exploration of knowledge boils down to the development of creative capacities, while the external—to the absorptive capacities [76]. As emphasised by Subtil de Oliveira et al. [41], exploiting absorptive capacity by improving competencies related to strategy development and management of information and knowledge for the development and implementation of open innovations becomes of key importance.



The significance of knowledge transfer in programme management and the use of individual influences and organisational forces (organisational culture) that positively modify educational behaviour are emphasised by many authors [38,55,77]. For example, Pellegrinelli et al. [78], when examining the retail bank’s business transformation programme, observed that where the programme is not only a coordinating mechanism for relatively independent projects but an organisational mechanism for achieving a major strategic goal or for change, its component projects should be managed as much as possible to achieve efficiency implementation and the use of existing knowledge. However, beyond the mere importance of knowledge management, which should be seen as the ability to manage a programme, there is a need for holistic management, economic rationale, leadership, and sound management processes with the simultaneous role of vertical and horizontal communication in hierarchical structures [79].




2.5. Culture and Values


Culture, as one of the success factors of open innovation, refers to both organisational culture and external cultural factors that influence the attitudes, abilities, skills, motivation, and even intentions of employees [41]. Laursen and Killen [77] revealed three themes regarding value creation (collaboration, coordination, and perception) when researching the public cultural programme of Aarhus 2017. Similar conclusions were proposed by Liu et al. [80] by identifying three sets of use values (i.e., commercial, intellectual, and collaborative) that are cocreated by stakeholders in the first stage of the programme life cycle. In addition, as noted by Laine et al. [64], creating meaning and a vision together makes it possible to understand and extend the impact of a programme.



Programme management as a tool to support open innovation of a strategic nature aims to achieve a balance between efficiency and strategy that allows adaptation [38] of the simultaneous flexible programme organisation, with guiding values and criteria for balancing different projects that can be used to achieve the programme objectives [71]. In addition, it provides measures related to the appropriate shaping of the culture and values that are common to open innovation, through structured control and supervision [81,82], integrity [26], organisation [29], as well as material, human, information, and financial resources [44].





3. Materials and Methods


Conclusions from the literature analysis conducted, comparing the important success factors of open innovation and programme management, emphasise the significant role of open innovation in programme management, as well as the role of the programme in strengthening OI at the strategic level of the organisation.



Accordingly, this article focuses on the dimensioning of programme constructs supporting open innovation by assessing common factors for the success of open innovation and programme management.



In order to achieve the assumed research goal, a literature review was conducted, and as a result, a list of common factors in the success of open innovation and programme management was developed. The identified factors are presented in Table 1.



In the next step, the results of a wider international study conducted using a questionnaire were used, based on the target group of experts participating in programme management. The overall study of assessing the success of the project programmes consisted of three main areas of question:




	
Characteristics of the respondent, including experience, role, country, and industries in which they implement the programs (four single choice questions);



	
Assessment of the degree of use of the indicated factors in programme management (76 single choice questions on a scale from 1 to 10);



	
Assessment of the impact of factors on the success of the programme (76 single choice questions presented on a five-point scale).








For the purposes of this article, the focus was on carrying out a statistical analysis of selected questions from the third area, including the assessment of the impact factors on the success of the programme.



The sampling method used in the questionnaire is theoretical selection, which means that experts should be people who know the subject matter of the study best [84]. The size of the sample required to meet the representativeness of the study was established with the following assumptions: the p fraction index was assumed at the level of 50%; the error rate for the fraction index was set at 5%; significance level α = 0.05. In consequence, the required sample size was 385. To obtain the widest possible research sample, invitations to participate in the research were distributed by two international organisations, i.e., IPMA and PMI, and through direct contacts via LinkedIn, where people were searched for by experience and the role of the programme manager. In addition, in order to increase the reflexivity, the questionnaire was prepared in electronic form in seven languages (i.e., English, French, Spanish, Japanese, German, Polish, Russian). As a result of the effort, 578 correctly filled questionnaires from 67 countries were gathered. The geographic distribution of respondents is presented in Figure 1.



Taking into account the exploratory nature of the research, it is assumed that they should be reliable. The Cronbach’s alpha [85] coefficient was used to measure reliability, which for the analysed questions on a five-point scale was 0.9224, which proves the excellent reliability of the research. The statistical analysis of the data was performed using the STATISTICA 13.3 software.




4. Results


In order to identify the areas of programme success, cluster analysis was used, which relates to the segmentation or clustering of data and is one of the most frequently used methods of data mining [86]. The aim of cluster analysis is to arrange objects into groups in such a way that the degree of association of objects within the same group is as high as possible but with objects from other groups as little as possible [87].



The analysis was performed with data obtained as part of the research, which was conducted using a questionnaire on an international sample (578 experts), including the results of assessing the impact of 76 factors on the success of the programme. The influence of factor effects on the programme success was assessed by experts on the Likert scale, where: 1—no impact, 2—low impact, 3—moderate impact, 4—high impact, 5—very high impact. Taking into account the outcomes from the conducted analysis of the literature in the field of open innovation, 28 common factors for programme management and OI were adopted for further analysis. Basic statistical data of selected factors are presented in Table 2.



The choice of a specific measure of distance is determined by the measuring scale but also depends on the method of normalisation of the variables [86]. Taking into account the five-point scale used, the raw nature of the data and the subjective opinion of experts, the Euclidean measure was selected for further analysis.



The next step in line with the procedure is choosing the method of grouping objects. One of the most popular hierarchical methods is Ward’s method, in which the distance is determined using the analysis of variance approach [86,87]. Considering the effectiveness of this method and its popularity, it was used to carry out the analysis.



The use of Ward’s method and the Euclidean distance matrix resulted in an agglomeration of 28 variables analysed within 27 steps, thus creating a single group of objects containing all the analysed variables. The course of the agglomeration is shown in Figure 2.



The literature suggests the use of several measures to determine the number of clusters, and for the purposes of the analysis, it was decided to use three of them:




	
indication of the measure maximum


   g i  =  d i  −  d  i − 1    



(1)







	
calculation of T. Grabiński’s measure [88]


   g i  = m a x      d i     d  i − 1        



(2)







	
use of R. Mojena’s rule [89]


   d  i + 1   >  d ¯  + k S  d   



(3)












Based on the calculation results of the above measures, a decision was made on the cutoff point of the dendrogram. In the case of the distance difference (gi = 13.7137) and distance product (gi = 1.2807) measures, the place of division is indicated by the highest value of the indicator. In the case of the Mojena rule, the place of cutoff is indicated by the formula at the moment of meeting the inequality, where, after making calculations with the assumption of k = 1.2, the following was obtained:


  36.4695 > 35.9718  



(4)







Detailed measures of distance and measures calculated as differences and quotients of distance are presented in Table 3.



Based on the obtained results, a decision was made to select four clusters, thereby cutting off the dendrogram after 24 links. A detailed distribution of the variables classified into individual clusters is presented in Figure 3.



When analysing the obtained results in terms of individual links and means of clusters, it can be seen that the S1 cluster is largely determined by the stakeholders and competencies, including collaboration. The S2 cluster covers issues related to the factors directly arising from knowledge management, including, for example, the rapid introduction of new technologies, information management, or measurement and analysis of knowledge. Subsequently, the S3 cluster focuses on aspects relating to procedures, organisational processes, and the organisation managing the programme. In contrast, the S4 cluster includes processes directly related to programme management focusing on delivering and sustaining results and benefits.



Taking into account the above and the outcomes resulting from the literature analysis, the separated clusters were called constructs as follows:




	
S1—Cooperation with the environment;



	
S2—Transfer of knowledge and technology;



	
S3—Organisational maturity;



	
S4—Ensuring and maintaining implementation capacity.









5. Discussion


Previous research in the area of programme management has mainly focused on [26]: the role of the programme and its context [23,37], competencies [37,57], and management of the programme life cycle [31]. There are not many publications showing the impact of the programme on other areas of economic activity. In this discussion, arguments will be indicated for which programme, within the framework of separate constructs, supports open innovations at the strategic level of the organisation.



5.1. Cooperation with the Environment


The programme, similar to the project, enforces cooperation with the environment. However, the programme, due to its complexity and context, affects a wider range of stakeholders than the case of a single project. The way the programme engages its stakeholders is critical to its success. Stakeholders are individuals, groups of people, or organisations that may influence, be influenced by, or believe they are influenced by a programme [35].



Throughout the programme life cycle, stakeholders will be identified, assessed, engaged, and monitored, which also leads to the expansion of stakeholder groups at the organisational level, giving new potential and opportunities for cooperation or cocreation of value. Relationships built over the course of the programme or strengthened through it can also be used at the strategic level, both during and after the implementation of the programme. Moreover, the programme also leads to the completion of competencies as a result of acquiring new intellectual resources from the environment or cooperation with business partners.



The programme also supports open innovation by simply delivering business benefits that are cocreated by its projects. Firstly, communicating benefits already achieved strengthens the commitment and support of programme stakeholders. Secondly, the results and benefits achieved by the programme may also benefit individual projects, organisations, or particular groups of stakeholders within their own specific needs.




5.2. Transfer of Knowledge and Technology


Programme management, due to its specificity and context, enables the direct transfer of knowledge and technology by building activation potential as a means of acquiring new knowledge, which can also be used at the organisational level. Moreover, one of the programme’s attributes is a set of related projects aimed at achieving a specific strategic goal. Knowledge in this regard will be expressed as regulations, rules, strategies, structures, processes, etc., thanks to which stakeholders cooperate within a given community.



Behind both economic and financial reasons, there is a desire for organisations to strengthen their intellectual capital. The programme, depending on the context and specificity, in a way, responds to this desire during its implementation by generating, for example, knowledge about customers and their needs, building relationships with customers and stakeholders, strengthening competencies related to organisation management, technological know-how, and patents (allowing, e.g., to obtain a qualitative advantage in the market). As emphasised by Duryan and Smyth [54], knowledge management should be viewed as a programme management capability that needs investment, leadership, and solid human resource management processes.



Knowledge and technology transfer will not only occur within the programme itself on the basis of the results achieved by projects within it, or at the project level, including the ways and possibilities of producing the results themselves. Knowledge and technology transfer will also occur between the programme and the host organisation, and the programme and its external environment, thus supporting the concept of open innovation.




5.3. Organisational Maturity


Organisational maturity is understood as the awareness of the creation of new values related to the organisational culture through the systematisation of structures, processes, or mechanisms related to corporate governance.



Corporate governance, in accordance with the ‘Managing Successful Programmes’ standard, is the continuous maintenance of a solid internal control system, by means of which members of an organisation’s management staff ensure that effective management systems along with monitoring and financial control systems are implemented to protect assets, profitability, and the reputation of an organisation [35].



Any control framework related to programme implementation that may be adopted or used by the organisation will initially be viewed as an addition to the normal business activities. This means a programme that is properly managed and supported by the organisation and top management can impact both the core business and the culture of the organisation by creating value, supporting innovation, policies, strategies, and resources. Moreover, in line with international programme management standards [34,35], a number of strategies and plans are defined to implement the governance mechanisms as soon as the programme is established.




5.4. Ensuring and Maintaining Implementation Capacity


One of the features that distinguish a programme from a project is the process of benefits management, which identifies a set of key activities to be performed with a clear set of controls, inputs, outputs, and resources [25].



The programme, as a tool to achieve the strategic goals of the organisation through the management of benefits, also transfers and maintains them at the organisational level. Similar observations were observed by Fernandes and O’Sullivan [25] when examining the programme of collaboration between large universities and industry (UIC), which are implemented by the University of Minho and Bosch Car Multimedia Corporation and co-financed by the Portuguese government. According to their benefits management model, one of the stages is the transfer and maintenance of benefits. Moreover, they observed that the main purpose of this activity is to transfer the results of the programme to participating organisations, ensuring that the results obtained under the programme are properly used and stored by the partners [25]. This means that the programme not only manages the benefits provided by the projects included in it but also introduces mechanisms related to their enforcement and appropriate use at the organisational level, which is also confirmed by the programme governance standards.




5.5. Programme Management Supporting Open Innovation


As a tool for implementing a strategic plan through appropriate innovation orientation [54] and supporting the organisations [44,56], the programme can directly support open innovations [90,91]. This support can be achieved first by building an organisational environment open to cooperation [92]. As Lisowska and Stanisławski [93] emphasise, there are many barriers to the implementation of the principles of open innovation in the context of cooperation (e.g., lack of recognition of the purpose and benefits of cooperation). In turn, appropriate programme management integrates entities motivated to achieve a common goal and business benefits [26]. Secondly, knowledge and technology transfer will also occur between the programme and the host organisation [94,95] and the programme and its external environment [75,76], thus supporting the concept of open innovation [41]. Third, the programme provides, at the level of the organisation, the potential to create new values [77,78] as a result of provided business benefits [64], mechanisms of change [26], assets [39,40] and human resources competencies [44]. Fourth, the effectiveness of the concept of open innovation occurs when the organisation is able to maintain the implementation capacity [41,96]. Programme management allows the organisation to implement mechanisms related to the empowerment of business change [25], ensuring that the delivered results and benefits are properly used by both the organisation and its partners [61,62].





6. Conclusions


The research presented in this article has both theoretical and practical contributions. Contribution to the literature includes the identification of common factors supporting programme success and open innovation. Moreover, the obtained research results may constitute the basis for further in-depth qualitative research covering various programme contexts. However, the practical implications focus on the implementation of the overarching goal of the article—dimensioning programme constructs supporting open innovations in the form of cooperation with the environment, knowledge and technology transfer, organisational maturity, and ensuring and maintaining implementation capacity.



Moreover, the discussion and the research revealed that a structured approach to programme management and its impact and scope not only allows for the implementation of the assumed outcomes and benefits at the strategic level, but also influences the shaping and adjustment of the organisation created by the implemented mechanisms. Thus, similar to a project portfolio, it provides support for core business activities and tools for resource allocation, decision making, and environmental impact management.



We acknowledge the disadvantages of the research process carried out, which mainly result from the decisions we have made regarding the methodological approach. Firstly, the identification of factors was only dependent on the conducted literature review, where there may be different factors depending on both the organisation and the context of the programme. Secondly, since only people involved in the implementation and management of the programme participated in the study, their competencies in the field of open innovation were not tested. This offers the possibility of extending this research in the area of required competencies.



Therefore, it is recommended to conduct broader qualitative research in the areas of projects, programmes, and portfolios that can positively moderate the development of the concept of open innovation and the required competencies in this area.
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Figure 1. Geographical distribution of respondents by the country where the programme was administered. 
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Figure 2. Graph of the binding distance relative to the binding steps. Euclidean distance. 
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Figure 3. A detailed distribution of the variables classified into individual clusters. 
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Table 1. Common factors for the success of open innovation and programme management.






Table 1. Common factors for the success of open innovation and programme management.





	Factor
	Authors





	Risk management related to the relationship with stakeholders
	[28,31,37,38,39]



	Recognition of stakeholder attributes
	[23,27,28,31,37,38,44,55,59,65,71,77,80]



	Supplier relationship management
	[28,29,37,38,41,44,65,77,80]



	Stakeholder management
	[25,28,29,31,37,38,44,55,59,64,65,71,77,78,80]



	Satisfaction of key stakeholders
	[25,38,41,44,55,64,71,78,80]



	Collaboration between project participants initiated under the program
	[23,27,31,32,55,59,64,66,71,77,78,80,81]



	The staff of the office technically/substantively competent with regard to the program
	[23,27,33,55]



	Involvement of the programme management team
	[23,27,29,32,44,54,55,66,77]



	Teamwork
	[27,29,31,37,44,54,55,59,64,77]



	Qualified and charismatic programme manager
	[23,37,54,55]



	Programme manager leadership
	[23,32,37,44,54,55]



	Incremental delivery of programme benefits
	[25,31,32,78]



	Passing on business benefits
	[25,27,29,31,32,44,65,78]



	Project maturity of the organisation
	[31,54]



	Holistic view of the programme organisation
	[25,54,65,77]



	Programme management infrastructure (e.g., resources, processes)
	[25,27,28,44,71,78,80]



	Organisational culture
	[25,27,37,44,54,55,64,65,71,80]



	Delegation of powers and responsibilities
	[32,38,44,54,55,77]



	Internal corporate mechanisms
	[27,29,31,44,54,55]



	Ensuring continuity of financing
	[83]



	Budgeting the program
	[29,38,64]



	Vertical and horizontal communication
	[38,44,55,59,83]



	Effective and timely decision making
	[31,32,33,38,59,64,65]



	Coordination of projects in the context of the program
	[25,27,31,33,38,64,65,66,72,78]



	Resource allocation between projects
	[33,66,72,78]



	Knowledge management-measurement and analysis of knowledge
	[31,37,38,44,54,55,64,72,77,80]



	Information management
	[29,37,44,54,55,64,65,66,71,78,80,81]



	Fast introduction of new technologies
	[31,64,83]
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Table 2. Factors (variables) were adopted for the cluster analysis.
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	Factor
	Average
	Standard

Deviation





	Risk management related to the relationship with stakeholders
	3.9619
	0.7553



	Recognition of stakeholder attributes
	4.0173
	0.7422



	Supplier relationship management
	3.7457
	0.9562



	Stakeholder management
	4.2612
	0.6335



	Satisfaction of key stakeholders
	4.3201
	0.6087



	Collaboration between project participants initiated under the program
	4.0069
	0.6891



	The staff of the office technically/substantively competent with regard to the program
	3.9585
	0.8019



	Involvement of the programme management team
	4.0986
	0.7714



	Teamwork
	4.4723
	0.6477



	Qualified and charismatic programme manager
	4.1003
	0.7879



	Programme manager leadership
	4.3875
	0.6519



	Incremental delivery of programme benefits
	3.8045
	0.7865



	Passing on business benefits
	3.9827
	0.7742



	Project maturity of the organisation
	3.8304
	0.7203



	A holistic view of the programme organisation
	3.7630
	0.8035



	Programme management infrastructure (e.g., resources, processes)
	3.7682
	0.8294



	Organisational culture
	4.0087
	0.9243



	Delegation of powers and responsibilities
	3.9965
	0.6609



	Internal corporate mechanisms
	3.6142
	0.8996



	Ensuring continuity of financing
	4.1090
	0.7768



	Budgeting the programme
	4.3235
	0.6510



	Vertical and horizontal communication
	4.1315
	0.7162



	Effective and timely decision making
	4.4567
	0.6415



	Coordination of projects in the context of the programme
	4.3166
	0.6954



	Resource allocation between projects
	4.0657
	0.7511



	Knowledge management—measurement and analysis of knowledge
	3.5190
	0.7474



	Information management
	3.6298
	0.7571



	Fast introduction of new technologies
	3.7266
	0.9876
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Table 3. Detailed measures of distance and measures calculated as differences and quotients of distance.
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	Distance
	     d i  −  d  i − 1      
	     q i  = m a x      d i     d  i − 1          





	14.0000
	-
	-



	14.8293
	0.8293
	1.0592



	15.5564
	0.7270
	1.0490



	16.0312
	0.4749
	1.0305



	16.1182
	0.0869
	1.0054



	16.9411
	0.8229
	1.0511



	17.2047
	0.2636
	1.0156



	17.4929
	0.2882
	1.0168



	18.2470
	0.7541
	1.0431



	18.3030
	0.0560
	1.0031



	18.3055
	0.0025
	1.0001



	18.7304
	0.4249
	1.0232



	19.7231
	0.9926
	1.0530



	20.3224
	0.5993
	1.0304



	20.8014
	0.4790
	1.0236



	21.0989
	0.2975
	1.0143



	21.1896
	0.0907
	1.0043



	21.5432
	0.3535
	1.0167



	22.1359
	0.5928
	1.0275



	23.9309
	1.7949
	1.0811



	24.9434
	1.0126
	1.0423



	25.6656
	0.7222
	1.0290



	26.6561
	0.9905
	1.0386



	27.0591
	0.4030
	1.0151



	36.4695
	9.4105
	1.3478



	48.8559
	12.3864
	1.3396



	62.5695
	13.7137
	1.2807
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