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Abstract 
 
Goal: Organizations struggle to harness tacit knowledge – the knowledge that resides in the heads of 
knowledge workers, whereas there are always opportunities to capture knowledge during project 
management activities. Using a literature review, this paper analyzes how knowledge can be captured 
during different project management phases. It attempts to bridge frequently ignored areas of project 
management, knowledge management, and analytics. 
Approach: The study explored and reviewed knowledge management and project management 
literature to understand the underlying concepts that support lessons learned and knowledge creation. 
In addition, an in-house analytics tool in an IT organization – ServiceNow Performance Analytics, 
was selected to investigate how it can support knowledge creation from project management activities. 
Discussions with IT stakeholders was also captured to gain practical experiences regarding the scope 
of this paper. The study aimed to understand how knowledge can be extracted from all project 
management phases, the types of knowledge exist in the project management phases, and the 
effectiveness of analytics tools for knowledge capturing and knowledge creation from project 
management processes. 
Results: A concept map visualizing how knowledge can be extracted from project management 
activities/phases was developed in this study. There is no sufficient data yet to achieve some of the 
goals of this study, such as validating the type of knowledge in project management phases. 
ServiceNow Performance Analytics does not currently support knowledge capturing and knowledge 
creation from project management activities. 
Limitation: The IT organization has never used ServiceNow Performance Analytics for lessons 
learned mining and analysis, and there is limited data to address some anticipated areas of this study. 
Originality/value: A gap in both knowledge management and project management practices was 
identified, and interestingly, a common concept, lessons learned, is an intersection between knowledge 
management and project management. Therefore, there is a research opportunity to further explore the 
effective process of knowledge creation from project management processes and investigate suitable 
tools that can support this initiative. 
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1. Introduction 

Organizations embark on activities such as project management to develop new 
products, services, and solutions. During these activities, knowledge workers interact by 
collaborating and communicating to get tasks done; hence, knowledge is created. 
However, most project managers wait until the near-end of their projects – during the 
closing phase to conduct lessons learned meetings. This practice could lead to a lot of 
knowledge loss. The knowledge created in the earlier phases of the projects is not 
captured, and there is the possibility of forgetting what happened in those phases, 
especially when projects last for an extended period. This study examines whether an in-
house organizational tool – ServiceNow Performance Analytics used in an information 
technology (IT) organization for IT service management could capture lessons learned 
throughout the phases of project management. Additionally, this paper discusses how the 
tool can perform data mining from the lessons learned repository and unveil the 
underlying patterns that project managers and stakeholders in the organization can use to 
improve on future projects and other organizational activities.  
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As organizations struggle to harness tacit knowledge – the knowledge that resides in 
the heads of knowledge workers, an opportunity to capture knowledge is offered during 
project management (PM) activities. In order to maximize knowledge creation from 
projects, project managers could embark on capturing knowledge nuggets in every project 
activity using existing organizational tools and techniques in their organizations.   

The objectives of the study include maximizing knowledge creation in every PM 
process, minimizing the knowledge loss during project management activities, examining 
and bridging the gaps in knowledge management, project management, and analytics. 
This study also presents an opportunity for project managers to introduce knowledge 
management to their project teams and organizations. Other analytics tools that the IT 
organization does not currently use were discussed briefly to offer more options and 
opportunities to use the most effective tools and methods for data mining and knowledge 
discovery. 

1.1. Research Questions 

The research questions are:  
• How can knowledge be extracted from all PM phases? 
• What types of knowledge exist in the PM phases? 
• How effective is the use of an analytics tool for knowledge capturing and 

knowledge creation from PM processes? 
  

2. Literature Review 

Rhem (2017) states that one of the goals of knowledge management (KM) is “to capture 
and share knowledge wherever it resides in the organization.” Today, leveraging big data 
capabilities could play a significant role in driving business decisions (Rhem, 2017, p. 255). 
According to Dalkir (2017), the KM cycle begins with knowledge capture and codification, 
where tacit knowledge is “captured or elicited,” and “explicit knowledge is organized or 
coded.” The capture and codification processes lead to knowledge creation. This brings to 
the fore the existence of two types of knowledge – tacit and explicit knowledge. While tacit 
knowledge, such as skills and experience, resides in the people’s head and difficult to 
codify and store, explicit knowledge is easy to assess and share among people (Hunter, 
2016, pp. 10-11). Therefore, another goal of KM is “converting tacit knowledge into 
explicit knowledge (Hunter, 2016, p. 11). 

Data mining and knowledge discovery “are processes that automatically extract 
predictive information from large databases based on statistical analysis” (Dalkir, 2017, p. 
288). Data mining and knowledge discovery span across various industries and are applied 
in areas such as “market segmentation, customer profiling, fraud detection, retail 
promotion, risk analysis,” etc. (Dalkir, 2017, p. 289). According to IBM Research, 
“knowledge discovery and data mining (KDD) is an interdisciplinary area focusing upon 
methodologies for extracting useful knowledge from data.” The tools and technologies that 
support data mining and knowledge discovery are Python, R, SPSS, SAS, Oracle Data 
Mining, Tableau, Power BI, among others. 

With the capabilities of analytics tools, KM integrates with business intelligence (BI), 
a dimension of analytics to support executive decision-making in an organization. 
Therefore, using analytics in KM aids knowledge discovery and knowledge sharing. 
Visualization techniques or the use of dashboards could also help share the knowledge 
discovered in visual formats. Knowledge visualization uses visual representations to  
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improve the management of knowledge at all levels – personal, interpersonal, team, 
organizational, inter-organizational, and societal (Eppler & Burkhard, 2007). KM Visual 
analytics enables users to synthesize information and gain insight from vague and 
sometimes conflicting data (Burley, 2010). Therefore, an approach to gaining insights from 
lessons learned documents could be through analytics and representing the results in visual 
formats, which could enhance decision-making and support continuous improvement in 
organizations. 

Project Management Institute (PMI) states that project life cycles “is the series of phases 
that a project passes through from its start to its completion,” which “provides the basic 
framework” for project management (PMI, 2017, p. 19).  Project management (PM) 
processes are grouped into five phases – initiating, planning, executing, monitoring and 
controlling, and closing (PMI, 2017, p. 23).  These processes are also categorized into ten 
knowledge areas (PMI, 2017, pp. 23-24). Most project managers conduct lessons learned 
activity during the closing phase, thereby giving room for knowledge loss. Waiting until 
the end of the project implementation before capturing the lessons learned creates a risk of 
losing vital knowledge nuggets that were created during project activities, especially the 
activities before the closing phase. Therefore, minimizing knowledge loss would enhance 
“knowledge capture and re-use within the organization” (Delen & Al-Hawamdeh, 2009, p. 
144). PM1 (2017) recommends some considerations on how lessons learned should be 
conducted, when it should be done, the type of information that should be collected, and 
how the information should be analyzed to draw insights to improve future projects (p. 74). 
Additionally, PMI (2017) discusses data analysis techniques on lessons learned. They are 
document analysis, regression analysis, trend analysis, and variance analysis (p. 126).  

 
3. Study methodology 

The study was conducted by exploring KM and PM literature to understand the underlying 
concepts that support lessons learned and knowledge creation. Hence, a concept map was 
developed to visualize the activities and processes that lead to knowledge creation and the 
role of an analytics tool in the process (see figure 1). An in-house analytics tool in an IT 
organization – ServiceNow Performance Analytics was selected to investigate how it can 
support knowledge creation from PM activities. Document analysis was conducted from 
the documents found on ServiceNow website. This gave an understanding of ServiceNow 
Performance Analytics functionalities and provided insights on the capabilities of the 
tools. Discussions with stakeholders such as project managers, project team members, and 
the operational analytics team in formal business settings also provided information on 
how lessons learned are conducted, recommendations for improvement, and the 
approaches to analytics. This study is a research in progress and will continue with 
comprehensive exploration using a mixed-method approach (qualitative and quantitative 
methods). 

 
3.1. Data collection and analysis 

KM and PM literature were selected and reviewed. The review of KM literature offers an 
understanding of the relationships between the various KM concepts, such as knowledge 
creation, knowledge discovery, and knowledge visualization. Similarly, a review of PM 
literature provided information about PM processes, the knowledge areas, lessons learned 
practices, and data analysis approaches. The analytical tool is one of the products of 
ServiceNow. Therefore, documents relating to ServiceNow Performance Analytics were 
obtained from the website and analyzed. As mentioned above, information about lessons 
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learned and analytics concepts was gathered during meetings with some stakeholders in 
the IT organization. 
 

3.2. Limitations of the study 

ServiceNow Performance Analytics has never been used to mine or analyze lessons 
lessoned or related documents in the IT organization. However, pioneering this effort will 
unveil the potentials of the tool, especially for knowledge creation and other KM 
activities. 
 

4. Findings 
 

4.1. Summary of KM and PM Concepts 

The KM and PM concepts from the literature reviewed shows that KM supports PM 
activities. The various phases of project management contain knowledge nuggets that could 
be harnessed and processed using the right analytical tools, which in turns create a 
knowledgebase or additional knowledge to the organization knowledge repository if one 
already exists. If not, there is an opportunity to create one which knowledge workers 
(project managers and information professionals) can always use to support their 
organizations in achieving their strategic goals. See additional information in section 4.5. 

 
Figure 1. Concept map. Source: Derived from PM and KM literature and the research idea. 

 
4.2. ServiceNow Performance Analytics 

ServiceNow is a software as a service company. It offers workflow tools that help 
organizations manage IT service requests, project scheduling, reporting, and business 
processes. ServiceNow was founded in 2003. The company became popular through the 
platform that supports IT helpdesk functions such as service requests, incident  
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management, problem management, and change management. Over the years, the 
company has extended its services to support other business functional areas such as 
project management, analytics, and reporting. Its analytics platform is known as 
ServiceNow Performance Analytics. According to V-Soft Consulting (2019), 
“performance analytics drives business transformation by enabling businesses to set, 
track, and analyze progress against goals.” ServiceNow Performance Analytics offers 
organizations the capability to use key performance indications (KPIs) that have been 
predefined in the tool to measure service management activities. ServiceNow (2019a) 
states that the predefined KPIs “includes responsive and interactive dashboards, next-level 
drill downs, and powerful analytics that deliver insight into how to improve the quality of 
business services and processes.” Figure 2 below shows a dashboard of performance 
against business goals. 

 

 
Figure 2. “Customizable executive dashboard showing performance against business goals.” Source: ServiceNow 
(2019a). 
 

4.3. The Evaluation of ServiceNow Performance Analytics 

In order to understand the strengths and weaknesses of a tool or business process, it is 
essential to conduct an assessment and evaluation of the tool. This “provides a means to 
identify areas the organization should focus its KM initiatives” (Young et al., 2010, p. 30). 
Some organizations adopt assessment methods such as survey questionnaires “to help 
organizations conduct an initial and rapid assessment of its readiness for Knowledge 
Management” (Young et al., 2010, p. 28). ServiceNow Performance Analytics currently 
has the capabilities to “anticipate trends,” “prioritize resources,” “drive automation and  
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self-service,” and “guide continual service improvement.” (ServiceNow, 2019a). This 
gives it the capability to support IT management functions effectively. However, it lacks 
sufficient features that are required for lessons learned mining and knowledge discovery 
to support continuous project management practice.  

The operational analytics team in the IT organization currently focuses on IT service 
management analytics, and the team acknowledges that the current predefined KPIs in 
ServiceNow Performance Analytics mainly support IT management operations. Other 
information gathered suggests that other optional tools such as SAS visual analytics, 
Power BI, and RapidMiner software could be explored to maximize lessons learned 
mining and knowledge discovery. 

 
4.4. Lessons learned as a Project Management Activity 

PMI defines lessons learned as the knowledge gained from the process of performing 
a project. Lessons learned meetings are usually conducted with the project team members 
during the closing phase, near the end of the project. The information captured during the 
sessions is recorded in the lessons learned register and stored in a repository. The project  
managers at the IT organization stores their lessons learned in a project closeout folder on 
a Microsoft SharePoint site. Rowe and Sikes (2006) state that “capturing lessons learned 
should be an on-going effort throughout the life of the project.” PMI recommends that 
lessons learned should be collected throughout and at the end of the project. However, 
most project managers conduct lessons learned at the closing phase project, leaving room 
for potential knowledge loss due to the opportunity missed in capturing lessons learned in 
the earlier phases of the project.  

A typical lessons-learned process is shown below in figure 2. The processes are 
identify, document, analyze, store, and retrieve. Although project managers follow best 
practices and ensure lessons learned are conducted, the information gathered is stored in 
the repository and exists there without any analysis or retrieval to gain insights that could 
help knowledge workers and organization improve the performances of future projects 
and avoid repeating the mistakes made in the previous projects. 

 

 
Figure 3. Lessons learned processes Source: Rowe and Sikes (2006). 
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Therefore, an opportunity for lessons learned mining emerges to discover, interpret, 

and present the knowledge embedded in the lessons learned repository. And to go further 
with this initiative, stakeholders need to come together to discuss a strategic approach. 
The discussion should focus on (1) the KPIs that should be included for lessons learned 
analytics, (2) how indexing or categorization would be implemented, (3) the types of 
questions to asked during lesson learned meetings, (4) template(s) to use for lessons 
learned documentation, (5) the desired tools for analytics/knowledge capturing activity if 
not ServiceNow Performance Analytics. 

In describing a wider concept of KM, Stark and Hawamdeh (2018) listed knowledge 
creation of the knowledge processes and stated that lessons learned is a KM practice (p. 
143). Therefore, lessons learned is an intersection between KM and PM, and it is 
reasonable to look at the value that could be derived from this practice. 

 
4.5. Knowledge creation mechanism from Project Management 

In the above concept map, project managers collaborate with the project team 
(knowledge workers) during PM activities and throughout the phases of PM. This is an 
activity to capture knowledge, as PM “is an information-intense activity” (Hawamdeh et 
al., 2010, p. 3); however, the knowledge generated is not always captured. According to 
PMI (2017), there are forty-nine (49) activities in ten (10) knowledge areas (p. 25). It is 
important to state the knowledge areas categories by PMI is not the exact knowledge type 
this study aims at identifying regarding the research question two. The various PM 
activities presents an opportunity for information to flow when knowledge workers 
coordinate tasks and manage project dependencies. One important thing to bear in mind 
is that projects are of different sizes and complexities. Therefore, not all projects will 
undergo the suggested 49 activities. However, during tasks coordination and dependencies 
management in any of the PM activities, project team members are expected to: 

• Exchange ideas 
• Agree and adopt procedures 
• Capture and record/document procedures 

These processes lead to problem-solving and completion of PM tasks. Gradually, the team 
completes each phase of the project until all the project deliverables are met. The captured 
procedures and solutions are referred to as knowledge nuggets as shown in the concept 
map. Using the appropriate analytical tool is expected to enhance the knowledge creation 
process. Hence, KM and PM will complement each other. 

The present study did not collect any empirical data to validate the concepts described 
above. This study is a starting point, an opportunity to look at PM practice from a new 
perspective and incorporate KM. Since this research is a work in progress, the next step 
is to expand the study, collect empirical data, and show how knowledge creation happens 
across PM activities. Hopefully, the findings will be reported and published in the nearest 
future. 
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5. Summary  
 
5.1. The significance of this study 

According to McDermott (2019), “this era for digital transformation in the enterprise is 
the biggest growth opportunity of our time.” This study presents an opportunity for KM 
awareness and introduction of how KM can support continuous project improvement in 
project management offices and organizations at large through the implementation of 
knowledge creation from project management activities. Immediate improvement 
initiatives have been recommended and approved by the director of the project 
management office of the IT organization examined in this study. Firstly, project 
managers have been instructed to hold a reflection section after each phase of a project. 
The reflections should be recorded in a register and added to the final lessons learned 
document produced at the end of the project. Secondly, project managers were advised to 
start summarizing and sharing lessons learned with all the project managers during team 
meetings before the implementation of a desired lessons learned analytics platform. 
Additionally, many stakeholders are interested in this initiative, which is positive towards 
obtaining the needed management support to embark on comprehensive research and the 
implementation of the concepts discussed in this preliminary study. 

 
5.2.  Emerging and future trends 

 
ServiceNow simplifies business processes through its workflow platforms (McDermott, 
2019). The company has evolved over the years from an organization that mainly focused 
on IT service management to an organization that now has a wide range of solutions,  
which include project scheduling and reporting solutions, knowledge management 
component – derived from IT management functionalities, ServiceNow Performance  
Analytics, onboarding, and self-service for human resources management and other 
platforms. With the trend seen in its acquisition of cloud services, IT Security services, 
and now launching an analytics platform, ServiceNow is in the right direction to support 
KM activities such as knowledge creation in organizations – the focus of this study. With 
ServiceNow Performance Analytics’ current features, the IT organization can “create 
management dashboards, report on KPIs and metrics, and answer key business questions” 
(ServiceNow, 2019b) relating to the predefined KPIs. However, further discussion with 
ServiceNow developers and relevant stakeholders on future releases will tell if 
ServiceNow Performance Analytics will be enhanced anytime soon to support lessons 
learned analytics. To move forward with this study, another analytical tool will be 
identified and explored for knowledge capturing and knowledge creation. 

 
6. Conclusion 

This study unveils a new dimension to KM and PM practices in project management 
offices (PMO) and organizations. It has introduced an immediate improvement practice 
in the PMO examined in this study to effectively captured knowledge that would have 
slipped away during the earlier phases of project management such as initiating, planning, 
executing, and monitoring & controlling phases. This could enhance knowledge capturing  
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and create more data for analytics and knowledge creation. Although the anticipated 
objectives of this study include unveiling the knowledge in the project management 
processes; however, ServiceNow Performance Analysis does not currently offer features 
that support lessons learned mining and knowledge discovery from the lessons learned 
repository. Therefore, stakeholders need to review an approach to enhance its 
functionalities or select another tool that can support this initiative.  

The concept map in figure 1 gives a visualization of how knowledge be extracted from 
all PM phases; this addressed the first research question. The second research questions 
need empirical data to determine the types or categories of knowledge in PM phases. Since 
the PMO just embarked on this initiative, there is no sufficient data for analysis. The third 
research question was addressed as we have known that ServiceNow Performance 
Analytics (the tool selected for this study) does not currently have the capability to support 
for knowledge capturing and knowledge creation from PM activities. 

The next steps in this research include (1) using open source tools such as Python, 
Tableau, or any other tool capable of capturing and analyzing knowledge nuggets from 
PM processes and (2) extending KM awareness across the IT organization. Using 
analytics methods to mine and analyze lessons learned data will provide the business 
intelligence needed to plan and improve future projects and other organizational 
endeavors. 
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