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Abstract

:

Considering that international projects with teams in the virtual environment (IPTVEs) contribute to the reduction in the carbon footprint and, at the same time, become life-saving solutions in extreme global situations, such as the COVID-19 pandemic, organizations familiar with this type of project will have a substantial advantage in their ability to operate efficiently and to achieve their sustainable goals. An important aspect of project management is to identify the factors that influence the success of an international project, increasing its performance. Our first research hypothesis was that the decision to create a project team in the virtual environment is a factor with a major influence on international project success. Data collection was performed through an online survey conducted within international project team members and managers. The success factors were explained through factorial analysis which revealed two main factors and the neural network algorithm on a dataset through IBM SPSS Modeler software. The predictive model revealed that the most important field is setting up a virtual team, followed by organizational culture. These results support our hypothesis.
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1. Introduction


International projects and teams in the virtual environment are a reality of recent years and a growing phenomenon. Despite their increasing presence and advantages in a continuously and rapidly changing environment, the research in the international projects with teams in the virtual environment (IPTVEs) field is still scarce. Thus, the failure rate of international projects has been very high [1], this being confirmed by academic research and, of course, depending on different definitions, which characterizes the failure of a project (the desired results are not obtained; they exceed the budget or the set period of time). Considering the evolution of projects in recent years, Standish Chaos modified in their 2015 report the definition of the success of a project, moving from a definition focused on meeting the constraints of time, cost and scope, to a definition in which it is proposed that success does not necessarily mean the achievement of a predefined objective, but rather a satisfactory result. This change led to a modification in the results of the report, from a success rate of 27–31% to 36–41% [2]. “In any sector, a project ought not to be rated successful unless it achieves its relevant objectives efficiently, in a sustainable fashion and with positive impacts, including side effects” [3].



The reduced success rate of IPTVEs is due to their complexity, team diversity, the high risk level, the changes that take place during the development of the project and the impossibility of accurate estimation of time and costs. For this reason, identifying the factors that influence the success of an international project, as well as analyzing their behavior, could contribute to the construction of a clearer image on international projects, and companies can be encouraged to get involved in international projects and invest more in setting project teams in the virtual environment, “in order to generate knowledge, stimulating creativity, for creating innovations, having a direct impact on the competitive advantage” [4]. “Many of the empirical studies done on the effect of team diversity on team performance found that it can create added value and deliver higher performance in comparison to homogeneous teams. The reason given is that diversity brings a bordered area of knowledge” [5]. At the same time, a project team in the virtual environment can become an efficient tool for a more sustainable project management, which supports a more sustainable society. Greening project management practices involves the responsible use of resources [6].



The present research is the first to offer empirical information about the influence factors on international project success, which includes one new factor related to a more efficient project team: setting up a project team in the virtual environment. This offers a new perspective on international projects, becoming IPTVEs. This study reveals a strong connection between all the factors included in the research and international project success, by using the data mining process, with special emphasis on setting up a project team in the virtual environment vs. a collocated team and the organizational culture, providing an important pattern which can represent a guide for international project managers to increase the success rate of international projects, since the trained network can be applied to future cases in order to predict international project success. The research did not analyze a particular type of international project based on the activity area, so it can be applied to any IPTVE.



As a result, the paper is structured as follows: Section 2 is dedicated to a literature review; Section 3 presents the methodology; Section 4 continues with data analysis using a modeling technique; Section 5 contains the results obtained, which is followed by a section dedicated to discussion and research limitations, conclusions and future research directions.




2. Literature Review


Jean Binder [7] (p. 14) considers that “international projects arise when the projects include people located beyond the country’s borders”. Köster K. [8] (pp. 27–28) has a broader vision, arguing that international projects are those projects that “generally, cross national borders in terms of the purpose and nationality of the stakeholders”.



With the help of international projects, companies are able to transfer new technologies from their partners outside the country’s borders while benefiting from their experience and know-how [9]. Atesmen [10] (p. X.) stated that “in today’s global economy, we have not found a project that does not have an international component”.



Many project managers approach the projects as if all would be the same, considering that they will be successful as long as they follow the standard procedures regarding the classic project management, not taking into account the specificity of each one. Köster K. [8] urges us to change our perspective, moving away from project management standards, to look at international project management as an open system.



Grisham T. W. [11] (p. 67) claims that in a successful international project, the customer satisfaction (quality) has been ensured, and it provides the agreed purpose and falls within the budget and specified time. Additionally, within the IPMA (International Project Management Association) [12], the success of the project is defined as “the appreciation by the different interest groups of the project results”. This definition is much more complex than the traditional vision in which success is seen only as obtaining the results of the project respecting the budget and the set time. At the same time, Shenhar and Dvir [13] (p. 25), in order to ensure success, developed and supported a new approach to project management, “a multidimensional model”, which goes beyond the triple constraint, based on the idea of “measuring what you receive and on analyzing the benefit investment”. On the other hand, this structure has some limitations because the project managers have to take into account other particularities of the international projects. Thus, the risk analysis will be conducted taking into account the four new additional dimensions (cooperation, multiculturalism, team dispersion, additional resources), which we have proposed as a specific diamond model for international projects, called “the adapted diamond model” [9]. Regarding the evaluation of the success of projects, in the short and long term, Shenhar and Dvir [14] (pp. 27–30) consider five dimensions: “project efficiency” (in terms of time and budget), “impact on teams” (degree of satisfaction, motivation, development of skills, retention of members), “impact on the customer” (customer satisfaction, customer benefits, extension of use, loyalty, brand recognition), “how the business directly experiences success” (sales, profit, market share, ROI, etc.), “preparing for the future” (new technologies, new markets, new products, new organizational capacity).



Given that “projects are carried out by teams of people, specifically assembled to reach the purpose of the project” [12], in our opinion, the selection process of the team members, as well as the quality of the human resources, will play a decisive role in having a project team with the necessary skills to be able to use the tools provided, to communicate correctly and efficiently and to adapt to a virtual work environment, thus managing to ensure the success of the international project. “Project management should ensure that individuals have the technical, behavioral and contextual competencies and that they are provided with the appropriate information, tools and training to be able to perform the required tasks effectively” [12].



To ensure the success of IPTVEs, organizations need to know first how to build a team in the virtual environment, understand how it works, its advantages and its disadvantages and also take into consideration different factors according to international project characteristics. Thus, as a result of the bibliographic research, the following factors influencing the success of the international project were analyzed:




	
External environmental factors (political, legal, economic, socio-cultural, demographic, technological factors, natural and international environment). The components of the external environment of the international project are identified as the environmental factors of the organizations that carry out the project, including those components that cannot be controlled by the project team and that influence, constrain or direct the project. The international economic environment, as a result of the globalization process, requires increasing competitiveness of the companies in order to be able to resist and develop in the global economic markets. As a result of this phenomenon, the project management must adapt to new features of the project and take into account an increased degree of risk generated by the high degree of complexity, determined by the diversity of stakeholders, the numerous financial differences regarding foreign exchange, interest rates, inflation, taxes and duties, geographical location, time zone differences regarding banks’ activity, legal holidays, etc. The national and international political environment includes the actions of the countries’ governments in which the organizations that collaborate in the international project are registered or carry out their activity, which can influence their operations. The actions can take place at the local, regional, national and international levels. Governments can influence certain important areas by controlling infrastructure, supplying raw materials, stimulating policies for local producers, limiting imports and boosting exports. At the international level, the political environment is complemented by the actions and instability of political unions. The legal environment can have an influence, through different laws and restrictions, on security, data protection, the labor market or the supply of different resources. There may also be different standards regarding production, quality of deliverables or environmental protection, which must be taken into account in the project planning phase. In addition to those mentioned, Popa I. [14] (p. 137) considers that “in this sphere is included the influence exercised, on various channels, by companies and groups of companies with common interests, on the institutional bodies with prerogatives in the field of drafting, substantiating and adopting laws and the other regulatory acts, in order to orient their provisions according to the mentioned interests” [14] (p. 137). The educational environment. Education plays a very important role, influencing the quality of human resources. Knowing the social situation, level of education stimulation and other aspects makes efficient planning of the project and prediction of its success easier [15]. Additionally, the academic environment can represent an indirect influence, through opportunities for collaboration, specific studies and publications, which can contribute to the fulfillment of the objectives and the purpose of the international project. The social environment includes all the persons who can be affected by the system, without initially being stakeholders of the project (clients or users). The cultural environment includes codes of conduct, ethics and stakeholder perceptions. Lahiri and Dhandapani [16] investigated how the cultural distance between foreign multinational enterprises of home and host nations, and the business group affiliation of the host country partner influence the duration and completion likelihood of capacity expansion projects, identifying the fact that a high cultural distance is associated with lower project duration and greater likelihood of project completion. The natural environment, in particular, refers to the access to natural resources and how each country assesses ecological issues. “There are countries with very high ecological development, but there are countries where ecology is not the index of the upper class. It is very difficult to expect long-term success or effective implementation of the project without saving the ecological environment and the environmental protection functions” [15]. The demographic environment generally refers to age, gender, level of education, economic activity [17], position within the organization, project duration, respondents’ certification status and region of the world where respondents are located [18]. The demographic profile of the person leading a project affects how he or she perceives the relative importance of the various project success factors [18]. Technological environment: innovation is directly proportional to the increase in productivity and competitiveness. Thus, at present, the innovation capacity of an organization becomes an additional resource, in addition to the financial, commercial and productive capacity. “Although all the world is rapidly going forward together with modern technologies, situation of technology development in different countries may vary, innovations created in one country are reaching other countries at different rates, also not all innovations and technologies created in the countries are standing up or entrenching” [15].



	
Leadership style. Grisham T.W. [11] (p. 8) states that “international project management represents the leadership of projects in multiple countries and cultures”. Through this statement, Grisham T. W. [11] draws a clear line between international project management and leadership, considering that the success of international projects will be ensured by 80% leadership (soft skills) and 20% management (hard skills). Yang, L.-R., Huang, C.-F. and Wu, K.-S. [19] claim that “some project managers develop particular leadership behaviors in an attempt to improve the performance of a project”, and their research revealed that “increases in levels of leadership may enhance relationships among team members”. “Leadership involves providing direction and motivation to others in fulfilling their tasks and roles, in order to achieve the project objectives” [12]. In contrast, many project managers continue to rely exclusively on so-called “hard skills”, such as planning, scheduling and controlling, to coordinate projects [7]. The project manager must understand and anticipate the effects of the decisions which he/she makes within the projects on all interested groups. Additionally, his/her vision must be a long-term one, in order to act correctly and coherently, taking into account the experiences of the past and the present and the anticipation of future effects. “Being a leader for the team members represents the most important aspect of the work of a project manager, followed closely by the communication skills. Project management is only the third place, according to our experience” [11] (p. 12).



	
Organizational culture. Given that the organizations involved in the development of the international project can influence the project culture, through their own culture, we consider that the dimensions of the organizational culture can be used to describe a cultural model of the international project, which will support the performance of the project team and ensure its success. Organizational culture is defined as “the way in which the members of an organization relate to each other, to their work and to the external environment, as compared to other organizations. These dimensions allow a tangible alignment of organizational culture and strategic objectives” [20].



	
Correct and clear definition of the international project purpose and objectives. International projects have emerged as a response to the phenomenon of globalization and technological innovation, and as a result, their purpose is oriented to the opportunities offered by the expansion of these phenomena. The purpose refers to all the activities involved in the creation of the final product and the processes used in this regard. The holders of interests must reach a consensus on the final product and how it is made [21]. One of the most important goals of international projects is the access to limited resources. This can refer to collaborators from outside the borders, who provide new technological processes, patents and know-how, to the acquisition of foreign companies, who have important knowledge regarding the national markets where they operate, and to members of the dispersed project team, located anywhere in the world, capable of carrying out activities, which together will contribute to achieving the proposed objectives. Grisham T.W. [11] (p. 21) states that people and material sources for international projects come from the global level. As the scope of the international project integrates several objectives of increased strategic importance, its degree of complexity increases, due to the increasing difficulty in defining and understanding it, in order to be correctly assimilated by the members of the dispersed project team.



	
The triple constraint (meeting the quality criteria; budget constraints; time constraints). Each project is constrained in different ways by the purpose, duration and cost of the objectives. These limitations are called the triple constraint by the traditional project management. According to this belief, in order to create a successful project, the purpose, duration and cost must be fully considered and represent the balance that any project must pursue in order to be considered successful [21] (p.14). In our opinion, the evaluation of the success of an international project should be related, first of all, to the fulfillment of the quality requirements regarding the deliverables and the customer satisfaction and less to the other two, the most rigid points of the triple constraint: the time and the cost, as mentioned in the first part of the introduction. “Quality is normally sacrificed when a project exceeds time or budget” [22]. Additionally, Thomas, G. and Fernández, W. [23] stated that “given the human tendency to underestimate challenges and to overestimate their own capabilities, stakeholders could perceive as a partial failure a project that was in fact successful in achieving near-optimal results”. In this research, each component of the triple constraint will be analyzed.



	
Setting up a team in the virtual environment vs. collocated team. “As a result of technological advance, companies are forced to look for innovative ways to adapt and incorporate virtual teams” [24]. “More than any other factor, information technology has allowed the proliferation of teams in the virtual environment. With mobile devices, text messaging, electronic learning modules, cloud computing, team members can interact in a much more accessible way, anywhere and anytime” [25] (p. 16). Thus, “virtual project teams are becoming common organizational structures because firms seek to leverage geographically distributed, specialized knowledge to execute work” [26]. Brewer P. E. [27] (p. 130) suggests that “teams in the virtual environment have become essential elements in successful organizations. Where it does not exist, the opportunity is lost. Where it does not work effectively, the opportunity is lost. International teams in the virtual environment are the key to some of the greatest successes and failures in the global work environment, while the organization learns to function as a complex network of people”. In addition, many of the companies that initiate international projects develop sustainable strategies, in order to align with the international environmental protection policies, supporting sustainable development, and the teams from the virtual environment can play a very important role, acquiring the title of “green job” [28], taking into account that one of the advantages of these teams is the reduction in the carbon footprint [4]. “Organizations, only now, are beginning to realize that specialized skills and competencies are needed to effectively manage teams in the virtual environment, being considered more important than establishing the best combination of collaborative technological tools used in the virtual environment” [29] (p. Xiii).








Regarding the definition of the team in the virtual environment, we consider that, beside the fact that it is a team that carries out most of its activity, remotely, through technology, as opposed to performing tasks in face-to-face contexts [27], it is necessary to mention that this communication made through electronic instruments does not transform a group of people into a team [28], for which the idea of Lee R. Margaret [30] (p. 2) becomes essential, claiming that “these virtual teams share a common work, product or project purpose”. “As the members of the project team work in the context of a project, there is a beginning and an end time of work and time, which they will spend together as a team, well established” [31]. This research relates only to international project teams in the virtual environment and not to a group of people who work together regularly, geographically dispersed. Although project teams in the virtual environment are very different from traditional, collocated teams, project managers, most of the time, act in the same way, considering that what works in a collocated team can be equally useful in the virtual environment. This approach can only be extremely erroneous, given that “the virtual environment amplifies the most difficult aspects of team management” [32] (p. 20), leading, in most cases, to an inefficient team and, implicitly, to the failure of the international project.



Following certain causes that lead to the failure of international projects, identified in the literature, the starting point in the research carried out is the idea that the lack of performance of the project management is due to a poor management and performance of the project team, particularly of the international project team in the virtual environment. The central objective of the research is the validation of the factors that influence international project success, as well as the analysis of their behavior. The influence factors will be analyzed through the sociological survey, based on the data collected through a questionnaire, by statistical analysis and, subsequently, mathematical modeling. Thus, the research hypotheses are as follows:



Hypothesis 1 (H1).

Building a project team in the virtual environment and its efficient management have a major impact on international project success.





Hypothesis 2 (H2).

The correct and clear definition of the scope and objectives of the international project, which reflect its scale and complexity, contributes to ensuring international project success.





Hypothesis 3 (H3).

A flexible approach to project management, which goes beyond the triple constraint, contributes to international project success.






3. Materials and Methods


3.1. Methodology


The research methodology comprises two stages. The first stage is based on descriptive research in which information was collected from secondary sources, such as books, scientific articles and studies. The bibliographic analysis was the basis for the description of the existing situation regarding the success of IPTVEs, managing to create a detailed image on the researched field, in order to clearly formulate the hypotheses of the empirical study.



During the second stage of the reasearch, we took a quantitative approach using a survey, with the self-administered opinion questionnaire as the research tool, created through the Google Forms service and sent directly to the subjects in the form of an access link. The questionnaire was designed based on the information related to the factors of influence on the success of IPTVEs, obtained from the bibliographic research. The universe of the population comprises individuals who have performed or are operating within an IPTVE. For the analysis of the collected quantitative data, we used the software IBM SPSS Statistics and IBM SPSS Modeler. The modeling technique analyzed the behavior of the different factors of influence, which allowed the creation of a predictive model.



The sample is non-probabilistic given that there are no official data for the entire population [28]. The selection was rational [33] based on the reasoning of the interview operator that the respondent represents the population of interest, but also on the technique of “snowball” in which research participants recruit other study members [34], such as teammates within the same project.



The variables used in the modeling process were obtained from the first question of the questionnaire. The question was designed in the form of a 5-point Likert scale (Table 1).




3.2. Sample Description


The research sample is composed of 107 respondents, 43.9% male, 59% female and 0.9% who preferred not to respond. Subjects have different nationalities—86 Romanian and 18 other nationalities (Spanish, Turkish, Pakistani, Swedish, Slovakian, Ukrainian, Armenian, Malaysian, Bangladeshi, Indian, Australian, American, Chilean, Costa Rican, Guatemalan). They are part of an IPTVE which takes place over different periods of time, and most of the respondents (39.3%) correspond to the “over 18 months” category, a characteristic for complex projects. Regarding the roles distribution of the respondents in the international projects, it was revealed that 56.1% of the respondents are members of the team management. Most respondents (65.42%) in each of the three roles were found in the 31–40 age group (22.43% are project managers, 15.89% team leaders and 27.10% team members). For the distribution of respondents by level of education and position occupied within the project, the majority of respondents were grouped in the higher education category, especially at master level (43.9%, of which 11.21% are project managers) and bachelor level (42.06%, of which 16.82% are project managers).



As regards the experience in the international projects and in the virtual project teams, we created cluster diagrams which revealed that 61.68% of the respondents have more than 5 years of experience in international projects, project managers being distributed in the upper part of the diagram, especially in the “10–20 years of experience” category. This assures us that the data collected in the research are relevant. Concerning the experience within the project teams in the virtual environment, 37.38% of the respondents have over 5 years of experience, of which 18.69% take the role of project manager.



Teams in IPTVEs include members who operate remotely, working in different time zones and using electronic tools. The survey sample confirmed these time differences, with 92.52% of the subjects replying that there was a time zone difference of at least one hour between them and the rest of their colleagues [28].




3.3. Variable Description


Following the results shown in Figure 1, it can be distinguished that all eight variables are represented by over 90% of responses that confirm their influence on the success of international projects. It can also be noted that “the correct and clear definition of the scope and objectives of the international project” represents the main option of the respondents, 54.21% considering that it influences to a very large extent and 31.78% to a large extent, followed by “leadership style” and “meeting the quality criteria”. At the opposite end, there are “the external factors” and “setting up a team in the virtual environment vs. a traditional team”, although it should be specified that both factors presented the highest share of the responses considered neutral or indecisive—42.06% and 40.19%, respectively, of the respondents who chose “moderate”—which may be due to the lack of information regarding the influence that these factors can have on the success of an international project. These results support the second and third assumptions of this research.



At the question in which the subjects are asked to order the answers regarding the main areas responsible for the failure of international projects, 48.60% of the respondents stated that the team is in first place, 46.73% opted for processes as the second area generating project failure and 57.94% placed the customer in last place (Figure 2). These results confirm the existence of a strong interdependence between the success of the international project and the performance of the project team, supporting the first research hypothesis.





4. Data Analysis Using Modeling Techniques


4.1. Conceptual Elements on Modeling Technique Using IBM SPSS Modeler Software


In order to reveal and understand the influence that the factors analyzed can have on international project success, the data collected through the questionnaire-based survey method will be processed using the modeling technique through IBM SPSS Modeler software, building a predictive model. Data mining represents a result of the discovery and interpretation of existing patterns in the data and it creates new knowledge in a natural or artificial form. The artificial knowledge comes in the form of a predictive model [35] (pp. 3–4).



Stream canvas is the main area of work within the program, where nodes and other types of icons can be usefully placed in the modeling process. The nodes represent operations, which will be performed on the data. As soon as the nodes have been placed on the stream canvas, they can be joined together to form a stream.



There are general rules for constructing modeling flows, especially regarding the order of connection of nodes. Thus, a flow will always start with a source node (circular nodes) and will contain processing nodes and terminal nodes. The processing nodes prepare the data and are found in “Record ops” and “Field ops” (hexagonal palettes). The terminal nodes are those in the form of a triangle (Graphs palette), pentagon (Modeling palette) or square (Output and Export palettes) [36] (pp. 45–46).




4.2. Preparing Data for Processing


The data preparation phase is one of the most important and time-consuming parts of the data mining project [36] (p. 30). In IBM SPSS Modeler, data can be read from a wide variety of sources. In this case, it was decided to use Microsoft Excel as a source; therefore, the data were restructured and adapted for this format and the analysis on the model components evaluated in question number one. Each of these components is broken down into factors, which were identified within the factorial analysis, and their characteristics, represented by the variables whose numerical attributes were obtained through the questionnaire. The factorial analysis revealed two main factors, taking into account the values corresponding to the variables with loads and correlations >= 0.50, renaming them as follows: the first factor, “Project Management”, and the second factor, “External Factors” (Table 2).



In the modeling process, it is very important to correctly define the size of each variable using the “Type” hex node in the “Field Ops” palette [37] (pp. 7–8). Moving on, the “Type” node, connected to the source file, will help to establish the role of each variable in the modeling process, namely, variables of type “input” or “target”, and their values can be read [37] (p. 27). Later, the Type node can be connected to an output-type node—Table—to explore the existing data in the source file.



As stated before, the values of the “ordinal” variables having the role of “input” were obtained from data collected through the questionnaire, but in order to perform the modeling analysis, it was necessary to create a “target” variable, which was called “Model” and was registered as a “flag” type because it received binary values “1”/“0”. These values were calculated for each instance, based on the weighted average value of each component, which can be viewed in Table 2, so that the variable “Model” received the value “1” if the average value of the instance is equal to or greater than the average value of the analyzed component. Otherwise, it received the value “0”. Each questionnaire represents an instance of the behavior of the group of variables, which are part of a component.





5. Results


To create the modeling stream, first, a source node was used, the Excel type (Figure 3), in order to be able to access the data on the subjects’ answers to question number one, regarding the influencing factors on international project success. In order to view and verify the data, the source node was connected to the output node—Table.



Subsequently, the source node was connected to the Type node, in the Field Ops palette, to prepare the data for modeling, determining how to measure each variable (characteristic of the analyzed factors), as well as its role (Figure 4).



Following the modeling stream in Figure 3, it can be seen that the Type node was connected to the Neural Network modeling node of the classification type. A neural network is a simplified model of how the human brain processes information. The basic units are the neurons, which are usually organized in layers. It works by simulating a large number of interconnected processing units that resemble abstract versions of neurons [38]. A neural network can approximate a very large range of predictive models with minimal requirements on model structure and hypotheses. The structure of relationships is determined during the learning process. If there is a linear relationship between the target and the predictors, then the results of the neural network should approximate those of a traditional linear model. If there is a nonlinear relationship, then the neural network will automatically approximate the structure of the appropriate model. Usually, interpreting a neural network is not easy, but predictions are the best [39] (p. 113).



After choosing the modeling node, it can be edited by setting the objectives and other options of the model. In this case, the objective chosen is to build a new model, namely, a standard one. This involves creating a unique model to predict the target, based on predictors. Additionally, it was established that the network will be a multilayered one, which allows for the presentation of complex relationships between variables.



After executing the modeling node, a “nugget” of the model was generated, through which the data on the predictive model can be visualized. The model summary (Figure 5) contains data on the target, the type of neural network—in our case, multilayer—the rule stopping algorithm—in this case, it was stopped due to the fact that the error in the overlay prevention set could not be reduced after each cycle—and the number of neurons in each cycle of hidden layers in the network—in this case, four neurons. The hidden layer of a neural network contains unobservable units. The value of each hidden unit represents certain functions of the predictors; the exact form of each function depends on the type of network. The number of layers was automatically chosen by the algorithm.



Regarding the quality of the neural network, the diagram shows the accuracy of the final model—in this case 97.2%. This represents the percentage of records for which the predicted value equals the observed value.



In the next window of the results regarding the predictive model, the chart “importance of the predictor” is displayed (Figure 6), which shows the relative importance of each predictor in the estimation of the model. The values are relative, so their total sum is 1. Within the obtained model, the most important predictor is “Build a project team: setting up a virtual team vs. collocated team”, followed by the organizational culture and the budget constraints, while the other predictors have similar levels regarding their importance in the predictive model. These results support the first research hypothesis. Additionally, it must be mentioned that both factors, called “External Factors” and “Project Management”, are of high importance, by the presence of characteristics of both categories at the top of the diagram.



In the window regarding the classification model (Figure 7), the cross-classification of the observed values against the predicted ones is displayed in the table, in a thermal map. The percentage of correctness is 100%.



In the last window of the model, the graphical representation of the neural network obtained is displayed (Figure 8).



It can be seen that there is a fully connected neural network which associated a weight with the connection of each input neuron and hidden neuron [40] (p. 748), meaning each output unit depends on each input unit. The connection lines have different loads, depending on the importance of the predictor; a larger line width corresponds to a higher importance. It can be seen very clearly that the connection lines of the first three predictors are thicker. The processing units are arranged in layers: an input layer, with units representing the input fields (nine fields, including Bias); a hidden layer; and an output layer, with a unit representing the target field—Model. The input data are presented to the first layer and the values are propagated from neuron to neuron in the next layer. Bias represents an extra neuron included with each pre-output layer and stores the value of “1” for each action. Bias units are not tied to any previous layer in the network, so they do not represent any form of activity but are treated the same as any other weight. Bias serves as the execution of a threshold value and determines whether or not a neuron will be activated [41]. The network learns through training, by examining individual records, generating a prediction for each record, and making weight adjustments whenever it makes an incorrect prediction. This process is repeated several times, and the network continues to improve its predictions until the stop criterion has been met. Examples for which output is known are repeatedly presented in the network and the answers they provide are compared with known results. The information in this comparison is transmitted through the network, gradually changing the weights. As the training progresses, the network becomes more and more accurate in reproducing the known results. Once trained, the network can be applied to future cases where the result is not known [38].



The results obtained offer very important information. The predictive model shows that international project success is influenced by each factor analyzed, so their importance should not be ignored, although their importance is different, and they should be prioritized when planning and managing the international project. First of all, setting up a team in the virtual environment vs. a collocated team has the biggest impact on international project success, highlighting, once again, the fact that the project team is the most important area whose performance can contribute to a higher rate of project success and that technology provides the key to making the team more efficient in this particular context. Secondly, the “organizational culture” factor also refers to the team and how it performs, depending on how the team members interact with each other and their relationship with the outside. Thus, this result highlights the importance of defining the dimensions of organizational culture that can be used to describe a cultural model of the IPTVE, which will support the performance of the project team and ensure its success. In the third line, the “budget constraints” factor shows that international project success still depends on the traditional triple constraint, since also the “time constraint” factor has a bigger impact on predicting international project success than “meeting the quality criteria”. This means that our third assumption is not supported by the neural network predictive model. Regarding the “correct and clear definition of the international project scope and objectives” factor, it ranks fourth in importance in predicting international project success. This supports the second research hypothesis and it also relates, indirectly, to the project team performance. As the scope of an IPTVE includes several objectives of increasing strategic importance, its degree of complexity increases, as a result of increasing difficulty in defining and understanding it, in order to be correctly assimilated by the project team members in the virtual environment, and this is also due to the challenges raised from the characteristics of the virtual environment, especially those related to communication.



Returning to Figure 3, it will be noticed that the model nugget obtained was connected to an output-type node, called “Analysis”, through which the accuracy of the predictive model was evaluated (Figure 9). This type of node evaluates the ability of a model to generate accurate predictions, making comparisons between estimated and actual values, within the target field. Thus, the predictive model obtained has a level of precision of 97.2%. As for the metric evaluation, it is only available for binary classifiers and reports the values of the area under the curve (AUC) and those of the evaluation of the Gini coefficients. The AUC and Gini coefficients are always between 0 and 1, and the closer the value is to 1, the better the classifier. A receiver operating characteristics ROC curve diagonal between coordinates (0.0) and (1.1) represents a random classifier and has an AUC of 0.5. Thus, a realistic classifier will have no AUC less than 0.5. The Gini coefficient will be negative in the unlikely event that the ROC curve is below the diagonal [42]. Regarding the model analyzed, the AUC and Gini values are 1, which means that the predictive classification model is very good.




6. Discussion and Research Limitations


The results of this research highlight that setting up a team in the virtual environment vs. a collocated team has the biggest impact on international project success, which also supports the fact that the project team is the most important area whose performance can contribute to a higher rate of project success. This last idea is also found in the results of other studies on project success factors. As we have already stated, the specific literature explicitly addressed to international projects with teams in the virtual environment is extremely limited. Thus, the related works include the literature regarding international project success factors, which are generally focused on construction and development projects.



The study conducted by Tran K.T. [43] on critical success factors in international projects, using a regression model with four independent variables (conditions, capacity, commitments and communication), revealed that project team capacity is considered a prerequisite for the project success, along with project manager capacity. This research does not distinguish between different types of teams, so authors do not define the team as being collocated or set in a virtual environment. However, the results obtained focus on the project team impact on international project success.



Alashwal, A. M., Fareed, N. F. and Al-obaidi K. M. [44] conducted research on success factors in construction projects using the PCA method. Six components were identified as important in the study. The most significant component was power and skills of the project team. These findings align with our research results in terms of project team importance, but there is no mention of the type of project team.



Another study conducted by Yamin, M. and Sim, A. K. S. [45] on international development projects used regression analysis to estimate the relationship between independent variables (monitoring, coordination, design, training and institutional environment) and project success. The main results revealed that monitoring has the most important impact in determining project success. The research results are based on the local project team perception, as the authors also state, which can be highly influenced by the national cultural features.



Regarding the second important factor—"organizational culture”—revealed by our study, it was not analyzed in any other research regarding international project success factors, which means that its impact is not visible enough or not yet fully understood.



The research has different limitations. The sample is non-random, since the volume of the total collectivity is unknown. The determination of the sample size was carried out in such a way as to reach the objectives of the study, taking into account the survey base, the available budget and the time period available. Under these conditions, the maximum admissible error and the level of confidence are impossible to calculate because they apply only to random samples. Other limitations about the sample are those relating to the respondents’ nationality, since most were of Romanian nationality and the other nationalities could not form a critical mass. Thus, the collected data could have been influenced, to an important extent, by the cultural dimensions specific to Romanian culture. Nevertheless, it is possible that the intensity of national culture characteristics is diminished if respondents operate beyond the borders of the country of origin. Additionally, the responses of study participants may have been influenced by the level of education (by understanding the meaning of the terms used, taking into account that the questionnaire was written in English) and by their current mental state (referring to physiological, emotional, cognitive, moral and socio-relational states) at the time of completing the questionnaire. Another survey limitation is the fact that the participants were not questioned about the cost, size or the current project success. A larger and more rigorous sample could lead to new findings.



Thus, future research directions will have, as a starting point, the identified limitations, taking into account an improved sample and survey. We also consider an improvement of the methodology, using a multi-analytical approach, by completing the algorithm of neural networks with the PLS-SEM method, in order to have a stronger predictive model. Additionally, we will further explore the possibility of pairing causal inference and neural networks as machine learning algorithms, which might enable making a more “explainable prediction” [46].




7. Conclusions


The purpose of this research was to identify the factors that influence the success of international projects, to assess if the new type of team that has emerged due to technological advance could bring a new contribution to international project success and to understand the factors’ behavior in order to ensure an efficient international project management. Following the literature review, eight important factors were identified. The survey results, first, were analyzed through descriptive statistics and also through factorial analysis (PCA), which helped us to reduce the number of factors to two main factors—the first factor, “Project Management”, and the second factor, “External Factors”. The PCA analysis results helped in preparing data for processing using a modeling technique, establishing the target variable needed for the neural networking algorithm. The data mining process using the IBM SPSS Modeler software made it possible to interpret the behavior of factors that influence international project success, which can be the starting point for future research studies, due to the accuracy of this method and the predictive model obtained. The results of the research are particularly important, emphasizing that setting up a project team in the virtual environment vs. a collocated team could make a major contribution to the success of international projects, validating the first hypothesis of the research. The new factor analyzed adds new dimensions to international projects, transforming them into IPTVEs. Regarding the organizational culture, which was the second most important factor in predicting international project success, an empirical study was conducted, and the proposed model with eight dimensions was validated, which will be presented in a future paper. In connection with the second research assumption regarding the correct and clear definition of the international project scope and objectives, this was also validated through the modeling technique, since it is the fourth factor in terms of importance in predicting international project success. This result states how important this factor is for project team performance, offering directions and cohesion for the project team in obtaining the best results. As for the third hypothesis, the predictive model did not validate it, since the “budget constraints” factor was the third in terms of importance in predicting international project success. This means that a flexible approach to project management, which goes beyond the triple constraint, is still not understood as viable in increasing the success rate of international projects.



Regarding the relevance of this research, we can state that, nowadays, international projects are developed in almost all sectors of activity because of their many benefits, and, as it is seen at this moment, for project managers, setting up a team in the virtual environment is considered as a constraint more than an advantage. Thus, this research offers a new way of approaching this situation, and starting with the idea that a team in the virtual environment becomes a factor that contributes to the project success can change the mindset of a project manager and begin to give the team in the virtual environment the necessary importance and specific management techniques in order to transform it into a valuable advantage in succeeding to achieve the stage of project success. Additionally, as the research did not analyze a particular type of international project, researchers can consider this study as a starting point to analyze specific IPVTEs, in different areas (IT, education, e-commerce, industry, etc.), adding distinctive factors which could bring new particular insights.
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Figure 1. To what extent do you consider that the success of the international project depends on the following aspects? Source: authors. 
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Figure 2. In your opinion, what are the main areas that lead to the failure of international projects? (prioritize options). Source: authors. 
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Figure 3. The modeling stream on the behavior of factors that influence international project success. Source: authors. 
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Figure 4. Data preparation through the Type node. Source: authors. 
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Figure 5. Model summary. Source: authors. 
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Figure 6. Predictor importance. Source: authors. 
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Figure 7. Classification model. Source: authors. 
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Figure 8. The neural network—the success of the international project. Source: authors. 
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Figure 9. Predictive model evaluation. Source: authors. 
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Table 1. Likert scale used in the first question of the survey.
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	1
	2
	3
	4
	5





	Not at all
	To little extent
	To some extent
	To a large extent
	To a very large extent
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Table 2. Decomposition of components into factors and characteristics. Source: authors.
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	Component
	Factors
	Characteristics
	Mean/Characteristic
	Mean/Factor
	Mean/Component





	International project success
	External Factors
	External environment of the project (political, legal, economic, socio-cultural, demographic, technological, natural, international factors)
	3.393
	3.398
	3.818



	
	
	Building a project team: setting up a virtual team vs. collocated team
	3.402
	
	



	
	Project Management
	Leadership style
	4.168
	3.958
	



	
	
	Correct and clear definition of the international project scope and objectives
	4.355
	
	



	
	
	Meeting the quality criteria
	3.963
	
	



	
	
	Budget constraints
	3.822
	
	



	
	
	Time constraints
	3.757
	
	



	
	
	Organizational culture
	3.682
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