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ABSTRACT 

What is new? This short essay addresses the application of industrial 

project management practices to the field of research 

management and administration. Beyond specific project 

management frameworks and methodologies widely 

spread in industry contexts, it outlines a set of core tools 

and techniques that can effectively inform the development 

of research management activities in this area. 

What was the 

approach? 

Although there is no unique blueprint for ideal research 

project management approaches, best practices and useful 

guidelines and tools can be defined to help research 

managers and administrators fulfil their roles. These are 

systematized per major project management stage, based 

on a review of existing literature and the author´s 

experience with complex research projects. 

What is the academic 

impact? 

The paper summarizes relevant knowledge spread over the 

specialized project management literature. 

What is the wider 

impact? 

The heterogeneity of partners, strict funder regulations, 

work uncertainty, and the creative nature of research and 

development mean that project organization and 

management should reflect and accommodate these 

specificities. The findings presented in the paper can assist 

research managers and administrators in formulating 

appropriate management strategies for research and 

development projects, enabling them to make better-

informed decisions based on the insights provided. 
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INTRODUCTION 

Academic and industrial research and development (R&D) have played a seminal role in 

the advancement of society since the Industrial Revolution. However, the globalization 

of R&D within the corporate sector became a well-defined trend only by the mid-1980s 

(Eriksson et al., 2002). This tendency has evolved rapidly and since the 1990s, 

collaborative R&D projects with academia are increasingly adopted by the industrial 

sector, searching for access to specialized knowledge and capabilities (Lippe and Vom 

Brocke, 2016). Additionally, the introduction of the ‘new public management’ paradigm 

in higher education since the 1980s (Verbaan and Cox, 2014) brought about a greater 

need for accountability of public money invested in science and technology 

development and for delivering added value to society in general. This led to the 

growing adoption of both institutional and project-level management practices (Degn 

et al., 2018) and what Fowler et al. (2015) call the ‘projectification’ of R&D activities 

(drawing from Christophe Midler’s introduction of this term in 1995 (Midler, 1995)). In 

turn, this led to the emergence of a new professional space within academia and 

research funding organizations, specifically focused on the management and 

administration of R&D activities: research managers and administrators (RMAs). 

Research management/support offices provide a wide range of support services to 

researchers, which include, for example, funding sourcing, grant writing, project 

management, and research results exploitation. 

According to the latest edition of the worldwide RAAAP survey (Kerridge et al., 2023), 

among the many tasks RMAs develop, 63.9% (total respondents = 4,144) work in the 

‘project support’ area, which includes issuing/negotiating contracts and sub-awards, 

project finance, employing researchers, funder reporting, and project management. 

Despite the significant representativeness of respondents from the USA in this survey 

(30.9%), it is striking that project-related responsibilities represent ca. 64% of tasks 

developed by RMAs worldwide. These are often performed simultaneously with 

functions in other areas, such as ‘pre-award’, which includes project proposal 

development. 

However, project management practice maturity still differs greatly between universities 

and industries (Santos, 2021). This gap can lead to tensions and underperformance in 

R&D endeavours, ultimately limiting their potential for creating innovation and making 

impactful contributions to society. Common issues in R&D project management include 

scope creep (uncontrolled expansion of scope without corresponding adjustments to 

time, budget, or resources), extended delays, miscommunication, inaccurate resource 

forecasting, resistance to basic project management processes, and inability to 

influence team members' behaviour (Powers and Kerr, 2009; Maimone, 2019). 

R&D projects often involve unclear requirements, the inability to plan outputs from the 

start, and high uncertainty due to the creative knowledge development process, 
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making it difficult to apply standardized project management techniques (Huljenić, 

Desic and Matijasevic, 2005; Philbin, 2017). To address these issues, researchers have 

proposed frameworks focusing on defining success, managing uncertainty, and 

establishing accountability structures (Powers and Kerr, 2009), as well as considering 

process, structure, people, and technology dimensions in R&D project management 

(Philbin, 2017). However, the use of specific project management methodologies or 

frameworks has been shown not to significantly improve R&D management 

performance or project success (Jansen et al., 2014; Santos, Varela and Martínez-Galán, 

2022). Thus, project management approaches need to be adaptable and adjustable to 

every single context. This involves considering aspects such as the organizational 

cultures, source of funding (e.g. public vs. private), the national or multinational nature 

of the consortium, and the subject area (e.g. social sciences vs. engineering). Thus, 

instead of focusing on project management frameworks or methodologies, this paper 

focuses on specific tools and techniques that can be used by RMAs as a core toolset. 

The application of project management tools to R&D activities can be traced back to 

1967 when David Anderson submitted to the Oklahoma State University (USA) a 

Master´s thesis on “the adaptation of PERT for coordinating interdisciplinary manpower 

research in a university setting” (Anderson, 1967). Since then, the use of these tools in 

R&D initiatives in industrial contexts has grown significantly. 

The paper is structured following a project life-cycle perspective, defined as a set of 

stages that logically group related project management activities that typically 

culminate in a deliverable. Processes that aid in the completion of the deliverable are 

performed in each stage. The rationale of employing a life-cycle perspective is that 

independently of the methodology or framework utilized, the project management 

activity can generally be divided into the following high-level stages (Figure 1): 1) 

initiation, 2) planning, 3) executing, 4) monitoring and controlling, and 5) closure. This is 

true for project management frameworks such as PM2 (https://pm2alliance.eu/) and the 

APM Body of Knowledge (https://www.apm.org.uk/), and for methodologies such as 

waterfall (e.g. PRINCE2 (https://prince2.wiki)) and agile (e.g. Scrum 

(https://en.wikipedia.org/wiki/Scrum_(software_development))). The actual stage 

designations may vary (e.g. ideation/conceptualization, definition/planning, 

development/execution, control, and handover/closure), but in essence, these are the 

high-level phases for project management. In simple linear terms: 1) you have an initial 

idea that you utilize to stipulate the cost, timescales, risk, and predicted benefits; 2) 

then, you develop a more detailed definition; 3) you work, monitor, and control the 

delivery of outputs, and 4) you close the phase/project, and the sponsor or customer 

uses the outcomes to deliver expected benefits. 
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Figure 1. Typical lifecycle of a project. 

In short, the stage of 'initiation' primarily focuses on enabling the establishment and 

formal approval of the project or phase, outlining the overall direction, initial 

constraints, high-level goals, and major deliverables. During the 'planning' phase, there 

is a need to create and uphold a compelling plan to achieve the project objectives, 

considering the project constraints that are honed during the project's progression. 

Moving on to the 'executing' phase, this stage revolves around utilizing resources (such 

as personnel, materials, and services) to execute the project plans efficiently. In the 

phases of 'monitoring and controlling', typically executed concurrently, the 

advancement is assessed against the predetermined performance benchmarks, with 

appropriate actions defined to realign it with the intended course. Modifications to the 

plans are approved when corrective actions are deemed essential. The processes of 

planning, executing, monitoring, and controlling are recurrent throughout each phase 

or activity of the project. Lastly, in the 'closure' phase, the activities of the phase or 

project are concluded, leading to the formal acceptance of the phase or project. 

In the following sections, the above-described nature of the project management cycle 

is associated with the specificities of R&D projects. Critically reviewing literature data 

and experienced practices, key aspects in the successful implementation of R&D project 

management approaches are discussed, and a set of essential tools are presented 

(summarized in Table 1). RMAs can take advantage of this article in several ways. Firstly, 

it consolidates fragmented knowledge and data from the literature on R&D project 

management into a cohesive body of work, facilitating a deeper comprehension of the 

existing tools and techniques. The unified knowledge repository presented in this text 

serves as a catalyst for practicing RMAs. Consequently, the discoveries outlined in this 

manuscript can enhance decision-making processes in the development of effective 

management strategies for R&D projects. Additionally, this article identifies potential 

avenues for future exploration by RMA researchers, particularly emphasizing the 

absence of empirical investigations on R&D project management methodologies across 

various industry sectors in the current scholarly discourse. Research supported by 

industrial case studies can greatly enhance best practices in this area. 
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Table 1. Example tools for the management of R&D projects. 

Tool 
Expertise level 

required 

Example 

advantages 

Example 

disadvantages 

Example 

references 

Initiation 

Project charter Low 

Clear definition of 

objectives, stakeholder 

alignment, clear 

authority and 

accountability, initial risk 

identification 

Stakeholder overload, 

limited use in execution, 

dependence on initial 

assumptions 

(Notargiacomo 

Mustaro and Rossi, 

2013; EC, 2016; Wu, 

2025) 

Stakeholder 

register 
Low 

Enhanced 

communication, 

improved stakeholder 

engagement, better 

conflict management 

Potential for overlooked 

stakeholders, 

overemphasis on 

formality, resistance 

from stakeholders 

(Desmond, 2017; 

Santos and Brandão, 

2022) 

Planning 

Work breakdown 

structure 
Low 

Clear scope definition, 

improved planning and 

scheduling, enhanced 

team collaboration, 

better resource 

allocation 

Limited flexibility for 

exploratory research, 

dependence on initial 

assumptions, 

overemphasis on tasks 

(Globerson, 1994; 

Powers and Kerr, 2009; 

Bellini, Piroli and 

Pennacchio, 2019; 

Odedairo, 2024; 

Dionisio and 

Martinelli, 2025) 

PERT diagram Low 

Helps handle 

uncertainty, visual 

representation of 

activities, critical path 

identification, decision 

support, breaks down 

complexity 

Assumption-driven, 

complexity for large 

projects, lack of 

flexibility 

(Ernø-Kjølhede, 2000; 

Burke, 2003; Usman, 

Perdana and 

Wiratmani, 2023) 

Critical path 

method 
Medium 

Identification of critical 

activities, efficient 

resource allocation, 

improved time 

management, proactive 

risk management, 

breaks down complex 

projects, scenario 

analysis 

 Requires accurate 

estimates, overlooks 

resource constraints¸ 

complexity for large 

projects 

(Meredith, Shafer and 

Mantel, 2021; Usman, 

Perdana and 

Wiratmani, 2023) 

Responsibility 

assignment matrix 
Low 

Clear role definition, 

enhanced 

accountability, improved 

communication, efficient 

resource utilization, 

conflict reduction, 

facilitates collaboration 

Risk of 

oversimplification, 

resistance from team 

members,  

overemphasis on 

structure, potential for 

misinterpretation 

(Golini, Kalchschmidt 

and Landoni, 2015; 

Ovadia, 2018) 

Risk register Low 

Proactive risk 

management, improved 

decision making, clear 

communication, 

Potential incomplete 

identification, 

complexity in large 

(Besner and Hobbs, 

2012; Chauhan et al., 

2018; Kostirko et al., 

2023) 
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Tool 
Expertise level 

required 

Example 

advantages 

Example 

disadvantages 

Example 

references 

documentation of risk 

history, monitoring and 

tracking, compliance 

and reporting 

projects, false sense of 

security 

Monitoring and Controlling 

Earned value 

management 
High 

Objective measurement 

of progress, early 

detection of issues, 

better budget 

management, improved 

forecasting, 

accountability and 

transparency, optimized 

resource allocation 

Does not capture all 

aspects of research, 

resource intensive, not 

ideal for high-

uncertainty projects 

(Golini, Kalchschmidt 

and Landoni, 2015) 

Integrated 

technology 

assessment 

method 

Medium 

Holistic view of 

technology 

development, improved 

decision making, 

stakeholder alignment 

Complexity and time-

consuming, subjectivity 

in assessment, requires 

diverse expertise 

(Mankins, 2002, 2009; 

Eckhause, Hughes and 

Gabriel, 2009) 

Technology risk 

and readiness 

assessment 

Medium 

Proactive risk 

management, informed 

planning and resource 

allocation, continuous 

monitoring 

May not capture all 

risks, over-emphasis on 

risk, requires expertise in 

risk analysis 

(Mankins, 2002, 2009; 

Eckhause, Hughes and 

Gabriel, 2009) 

Knowledge 

management 

framework 

Medium 

Improved collaboration 

and knowledge sharing, 

retention of institutional 

knowledge, enhanced 

decision-making,  

facilitation of knowledge 

transfer, support for 

innovation 

Resource intensive, 

challenges in capturing 

tacit knowledge, data 

overload, confidentiality 

risks 

(Parikh, 2001) 

R&D Canvas / 

Information 

radiator / Kanban 

board / Project 

blogs and note 

boards 

Low 

Enhanced visibility of 

progress, improved 

team collaboration, 

facilitation of workflow 

management, 

encourages 

accountability, supports 

agile and iterative 

workflows, promotes 

transparency for 

stakeholders, 

Over-simplification of 

complex tasks, focus on 

short-term tasks, 

potential for information 

overload, dependency 

on team discipline, 

limited insight into 

qualitative progress 

(Jou Lin, Frank Chen 

and Min Chen, 2013; 

Morandi, 2013; Flora 

and Chande, 2014; 

Santos and Brandão, 

2022) 

Closure 

Lessons learned 

register 
Low 

Knowledge retention, 

risk mitigation, 

continuous 

improvement 

Documentation and 

dissemination, barriers 

to utilization 

(Yang, Brosch and 

Yang, 2019; 

Wyrozebski and 

Pawlak, 2021) 
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Tool 
Expertise level 

required 

Example 

advantages 

Example 

disadvantages 

Example 

references 

Benefits register Low 

Clear alignment with 

project objectives, 

facilitates stakeholder 

communication, helps in 

decision-making and 

prioritization, supports 

impact measurement 

and reporting, promotes 

accountability, helps 

with long-term strategic 

planning 

Overemphasis on 

tangible outcomes, 

complexity in defining 

benefits, may create 

false expectations, 

resource-intensive to 

maintain, focus on 

short-term benefits over 

long-term impact 

(Mossalam and Arafa, 

2016; Fernandes and 

O’Sullivan, 2020) 

 

PROJECT/STAGE INITIATION 

The management of R&D projects starts with the identification of problems or 

opportunities and outlines applicable solutions, allowing, by means of dedicated 

analysis, to understand the ways in which needs and solutions are related to each other. 

This contributes to a coherent set of decisions in which to account for the multiplicity of 

stakeholders. It is imperative to clearly delineate the objectives that need to be attained 

to ensure the success of R&D endeavours. This initial identification naturally relies on 

the research team, namely the principal investigator (PI). However, RMAs specialised in 

research project management (research project managers – RPMs) should be involved 

as early as possible in the project definition, namely at the pre-award phase, in order to 

adequately draft a project plan that meets the expectations of key stakeholders, such as 

the funder/sponsor. An adequate definition of the goals substantially affects the 

probability of achieving a successful project with respect to goals and timings, within 

the expected quality and without exceeding the budget assigned. Breaking the goals 

down into sub-goals is fundamental. Also, the ambition of goals should be carefully 

weighed against the complexity of the R&D work needed to achieve them. 

A key tool in this context is the ‘project charter’, often referred to as ‘terms of reference’ 

in R&D projects. It should always be negotiated with key stakeholders beyond partner 

organizations, such as end-users (EC, 2016). Common sections include the identification 

of general and specific objectives, high-level scope, general scientific/technical 

requirements, key risks, major milestones, success criteria, and a brief explanation of 

how the project will combine with the organization’s goals and why the project is 

worthy of their resources to be invested. It should be broad enough so that it does not 

need to change as the project progresses. This is particularly relevant and challenging 

in R&D projects due to their inherent uncertainty.  Ideally, this document should also 

include the identification of ‘limits/exclusions’, i.e. a list of the elements that are not part 

of the research objectives (Notargiacomo Mustaro and Rossi, 2013). 

R&D initiatives influence various stakeholders' interests in diverse manners. Profound 

comprehension of the stakeholders and thorough analysis of their interests contribute 
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to enhanced R&D project management. Thus, another key tool is the stakeholder 

register (Santos and Brandão, 2022). It details the dynamics of stakeholders towards the 

project. Besides the identification of major stakeholders, it should include the 

corresponding key benefits from the project, attitudes towards the project, how to gain 

support, and their influence and interest levels. 

PROJECT/STAGE PLANNING 

Some level of planning is necessary to prioritize the work required to achieve the R&D 

project goals and objectives. This requires close cooperation between the PI and the 

RMA in charge of managing the project. Throughout the planning phase, the project 

objectives are refined, and the course of action needed to attain the project goals and 

scope is planned. This implies that planning must answer three basic questions: a) 

where are we now? b) where do we want to be? and c) how can we get there from 

here? The planning granularity must be adapted to each phase or project. 

SCHEDULE PLANNING 

The first stage when developing a project schedule is to develop the work breakdown 

structure (WBS) (Bellini, Piroli and Pennacchio, 2019). It is fundamental for a correct 

definition of the activities and project conceptualization (Globerson, 1994). Dividing a 

project into smaller attainable segments holds value for various reasons, as highlighted 

by Powers and Kerr (2009). Firstly, it aids the research team in clarifying their objectives. 

Secondly, it enables the research project manager to promptly recognize and address 

issues that may arise during the project execution. Lastly, it provides an opportunity for 

project influencers to intervene promptly and steer the project back on course. In R&D, 

the WBS should be deliverable-oriented: the first level identifies a specific deliverable, 

and the following levels identify the phases and activities needed to accomplish it. 

Mention should be made, however, that the level of detail should be carefully 

considered. Given the high degree of uncertainty coupled with R&D projects, how can a 

plan be 100% realistic? In fact, for R&D projects, a ‘rolling wave’ approach is advisable 

as it allows for the necessary flexibility in specific project development paths from the 

scientific and technical points of view. This approach involves planning the project in 

stages, with detailed planning done for the immediate or near-term phases, and 

broader, more general planning for later phases that are less defined or more 

uncertain. Furthermore, managing an R&D project during its initial, exploratory, and 

conceptual stages often requires a different approach than during the implementation 

phase, where the project's ultimate objectives become clearer. As the project 

progresses, more precise and comprehensive data is gathered, allowing for the 

identification and documentation of specific tasks needed to achieve the desired 

outcomes. Consequently, detailed estimates cannot be made until the project scope is 

fully understood and defined through the collection of specific, actionable information. 

Network diagrams are also a common and widely recognized schedule planning tool. 

PERT was originally developed in 1958 for use in R&D projects (Anderson, 1967). 

Because of its probabilistic approach to time, PERT has been regarded as particularly 
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useful for accommodating the inherent uncertainty of research projects (Ernø-Kjølhede, 

2000). The Critical Path Method (CPM) is another commonly used technique within the 

management of R&D projects in industry (Meredith, Shafer and Mantel, 2021). The 

primary distinction lies in the fact that CPM employs a deterministic methodology for 

time estimation (based on a single estimate), while PERT adopts a probabilistic 

approach (involving mathematically weighted estimates) (Burke, 2003). In concise 

terms, the concept underlying PERT and CPM involves creating a sequential visual 

representation (comprising a network of arrows and nodes) that outlines all activities 

and events (completed tasks) within a project, along with the connections between 

them (indicating the dependencies among individual activities). A projected time for 

completion is determined for each specific activity. The critical path of the project 

represents the series of activities spanning from initiation to conclusion that 

necessitates the most time for fulfilment. Essentially, the critical path denotes the 

earliest feasible completion timeframe for the project, constituting a chain of interlinked 

events devoid of any 'float' or 'slack', meaning there is no room for time adjustments. 

By delineating the earliest/latest start and finish times for all activities in the project, the 

PERT and CPM networks identify tasks that can accommodate delays and those that 

cannot, thereby enabling the strategic allocation of resources to the most crucial 

activities essential for meeting the project deadline. Other useful tools for schedule 

development include Monte Carlo simulations (what-if scenario analysis) (Liberatore 

and Titus, 1983). However, the research project manager must choose the most efficient 

tools. Does the use of time-consuming Monte Carlo simulations pay off in the case of 

R&D projects? Certainly, there isn´t only one possible answer to this question. 

RESOURCES AND RISK PLANNING 

In respect to human resources, mapping ‘who is responsible for what’ is particularly 

relevant in collaborative R&D projects, where large teams from academic and non-

academic partners are involved. To this end, a responsibility assignment matrix (RAM) 

can be used. This is a matrix that establishes the correlation between the project's 

activities outlined in the WBS and the human resources engaged in the execution of 

said activities (Golini, Kalchschmidt and Landoni, 2015). The RAM allows for a clear 

statement of responsibilities and roles. Estimating material, equipment, and 

infrastructural resources involves the identification of the quantity, type, and 

characteristics of resources required to complete each activity. This allows more 

accurate cost and duration estimates. A three-point estimate (using optimistic, most 

probable, and pessimistic estimates, as is the case in PERT) can improve activity cost 

estimates because it factors in estimation uncertainty and risk, closely associated with 

R&D projects. 

The implementation of risk management strategies must be in accord with the risk 

lenience and with the importance of the project to the organization (Besner and Hobbs, 

2012). Risk identification, assessment, and mitigation in new product development 

processes have been reviewed by Chauhan et al. (2018). A conceptual framework was 

developed that can be employed to develop integrated risk management tools for 
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product development projects. Risk management is an iterative process. This is mostly 

the case in R&D projects. Considering that, usually, R&D projects involve, by definition, 

significant risks, it is recommended to implement an active, even if simplified risk 

management strategy. This will help the project manager to effectively manage 

uncertainty and, thus, could be a key tool for project success. A basic risk register 

should include risk identification, occurrence probability and impact levels, and 

mitigation and contingency measures. 

PROJECT/STAGE EXECUTION 

Once the planning stage is complete, it’s time to start ‘getting our hands dirty’. The 

execution phase is where the planned activities are executed by the research team. 

Tasks, roles, and responsibilities have been allocated to the team members. In this 

phase, the research project manager is responsible for managing resources and people 

(including stakeholder expectations), along with executing the activities planned to 

satisfy the project requirements. 

In this context, along with expertise in technical tools and techniques, research project 

manager soft skills such as empathy, influence, creativity, group facilitation, and conflict 

resolution are key during R&D project execution (Santos, 2021). During this resource-

intensive phase, conflicts may arise when someone's needs, wishes, or aims are not 

compatible with those of someone else. Most conflicts come about because of 

schedule issues, availability of resources, or personal work habits. This is particularly 

important when you have large R&D projects with partners from different cultures. 

When you have successfully resolved a conflict, productivity will be improved and 

better, more positive working relationships will be created. 

At this point in time, stakeholder management includes addressing their concerns, 

influencing their expectations, and solving issues. This will improve support and 

decrease opposition from stakeholders, meaningfully enhancing the project's success. 

The stakeholder register should be used to this end. In R&D projects, a key stakeholder 

during execution is the sponsor, namely public agencies, if that is the case. Fluent 

channels should be created and promoted with the research project manager 

counterparts in what is usually considered the ‘other side’. A good practice is to invite 

sponsors´ representatives to key events such as milestone meetings. Generally, this is 

well-considered and clears the path to a smooth stage or project closing. 

PROJECT/STAGE MONITORING AND CONTROLLING 

In short, the main purposes of monitoring and controlling are: 1) to document inputs 

used and activities carried out and 2) to ensure alignment of the project with agreed 

objectives. During this phase, the project manager consistently assesses and supervises 

advancement to pinpoint discrepancies, enabling the implementation of corrective 

measures when necessary to achieve project goals. The foundation of any supervision 

and regulation framework should encompass three fundamental components for the 

identification and handling of fundamental issues at the commencement of R&D 
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undertakings: 1) an authentic and identifiable description of the intended condition; 2) a 

convincing and valid gauge of divergence from the intended condition; and 3) a 

method to realign the project trajectory (Powers and Kerr, 2009). The project manager 

must constantly weigh the project demands in terms of cost, time, and quality (the ‘iron 

triangle’) and trade off one against the others. However, in R&D settings, the triple 

constraint is often not seen as a necessary component of every project. A successful 

scientific project may be indefinite in time, such as the development of the first edition 

of the Oxford English Dictionary (expected to take 10 years, it actually took 70) (Powers 

and Kerr, 2009). But when external funding is involved, accountability for expended 

resources and obtained results is chief. Controlling a project involves taking the 

measures needed to get the project back on track from the time, budget, and quality 

points of view. 

SCHEDULE, COST AND TECHNOLOGICAL MATURITY 

Coordination and control in collaborative projects vary based on task uncertainty 

(Morandi, 2013), defined as a lack of clarity or predictability about the specific tasks, 

processes, or methods required to achieve the desired outcomes. From the 

management point of view, several approaches can be used to monitor the project 

timeline and finances, such as the Earned Value Management method, developed in 

the context of US governmental programs in the 1960s (Golini, Kalchschmidt and 

Landoni, 2015). The earned value technique of performance measurement is used to 

evaluate the project's development both in terms of schedule (the project is behind or 

ahead of planned) and cost (the project budget is overused or underspent). However, 

usually, these approaches tend to be quite detailed and laborious. Their usefulness in 

R&D projects must be ultimately assessed by their effectiveness. That is, is the 

information obtained worth the time and resources spent obtaining it? Alternatively, or 

complementarily, useful systemic methods to monitor and assess the level of maturity 

in the development and application of R&D solutions have been developed in the last 

decades. For example, in the 1970s, NASA developed the Technology Readiness Level 

(TRL) definition, which is now a standard (ISO 16290:2013) for the evaluation of the 

technological progress of a specific technology. In 2010, the European Commission 

recommended the adoption of the TRL scale in EU-funded research and innovation 

projects. TRLs were consequently used from 2014 in the EU Horizon 2020 program. 

Eckhause et al. (2009) have presented a clear example of how TRL analysis and 

numerical methods can be used to assess the level of advancement of R&D projects 

and estimate the probability of success. Also, Mankins presented in 2002 the 

“Integrated Technology Analysis Methodology” (ITAM) (Mankins, 2002) as a 

quantitative assessment of TRL increments, including the difficulty of a given R&D 

activity. The ITAM method is adequate when monitoring projects that deal with the 

creation of complex technical systems. Later on, Mankins (2009) extended the TRL 

analysis to the “Technology Readiness and Risk Assessment” (TRRA), which incorporates 

aspects related to the risk. 
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KNOWLEDGE AND COMMUNICATION 

The effective management of knowledge is a crucial aspect that must be considered at 

various stages of the project, including monitoring and control, as well as project 

closure. The effective management of R&D through the utilisation of suitable 

knowledge management methodologies has been addressed by Parikh (2001) through 

the development of a knowledge management framework. The study identifies the 

principal sources of R&D knowledge and the difficulties encountered in its 

management. Furthermore, it presents a management cycle for the dissemination of 

acquired knowledge and the mitigation of associated issues. Specific software tools 

include, for example, the ‘Targetprocess’, ‘Smartsheet’, and ‘Confluence’ applications, 

which support the capture, storage, sharing, and application of knowledge in project 

management generally, but these are focused on explicit knowledge (Clemente and 

Domingues, 2023). In fact, the capture of tacit knowledge in project settings remains a 

challenge. The implementation of select agile project management practices has the 

potential to enhance knowledge management and communication within the context 

of R&D projects. For instance, the utilisation of an information radiator (or Kanban 

board) to monitor the advancement of the research project (Flora and Chande, 2014) 

may prove beneficial. In another example, the R&D canvas (Santos and Brandão, 2022), 

based on design thinking principles, can be used as an effective planning and 

communication tool that facilitates the incorporation of creativity and co-development 

practices in the highly heterogeneous contexts characteristic of R&D endeavours. 

Flexible information collection strategies should be formatted. These may comprise the 

agile tools mentioned above, or ‘project blogs’ and ‘project note boards’. A project 

blog is an online or digital platform where project team members document project-

related information, updates, lessons learned, or reflections. A project note board is a 

physical or digital workspace where project-related notes, ideas, reminders, or updates 

are visually displayed. Both are valuable components of knowledge management as 

they help create a centralized repository of information, improve team engagement, 

and ensure continuity in knowledge transfer. Nevertheless, these tools should not 

preclude any form of formal reporting (Morandi, 2013). 

Additionally, in collaborative projects, the co-location of scientific personnel could be 

considered to enhance communication, for instance, working on a part-time basis at 

consortium partners' facilities. This practice could potentially facilitate the flow of 

information in the context of R&D projects. 

PROJECT/STAGE CLOSURE 

Upon completion, research project managers assure acceptance of the project results 

and drive the project or project phase to a formal, organized end. Every R&D project 

can end basically due to the following reasons: 1) the project duration has ended, and 

no extensions are possible, 2) the project has run out of budget, and further financial 

resources are not available, 3) the project objectives were achieved, 4) the project 

objectives are no longer attainable from the scientific or technical points of view, and 5) 
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the project is no longer supported from the institutional strategic framework point of 

view. From a project management standpoint, whatever the reason for ending, a 

project should not simply be ‘terminated’ (closed from the administrative point of view). 

It is crucial to analyse: 1) the achievement and relevance of objectives (project 

effectiveness), 2) the suitability of methods and plans (project efficiency), 3) the results 

produced in the face of what was expected, 4) knowledge creation and its use, along 

with technologies developed therefrom, and 5) lessons learned and recommendations 

for other projects. The latter can take the form of a ‘lessons learned register’, including 

a short description of each success/problem, its impact on the project, and 

recommendations (Yang et al., 2019; Wyrozebski and Pawlak, 2021). 

As with the research itself, the evaluation of R&D projects can be characterised by the 

difficulty of isolating and attributing costs and benefits. Therefore, an evaluation should 

focus more on the degree to which project results are useful and optimal for future use 

by the organisation or customer for whom the project was executed. That is, instead of 

comparing the results to the original goals, which may no longer be of interest, an 

assessment must focus on the importance of the project results to the future. This has 

been evidenced in a study by Bark et al. (2016), concerning review concepts to 

systematically evaluate large interdisciplinary R&D projects. A need to capture the 

longer-term impacts of interdisciplinary R&D projects more fully at the organizational 

and individual researcher levels and for the research users was identified. A simple tool 

that should be used throughout all the project management phases is a ‘benefits 

register’, systematizing information on the ‘owner’ of each benefit (the person 

responsible for its delivery), the beneficiary, performance metrics (including baseline, 

target, and deadline), and its status (Mossalam and Arafa, 2016; Fernandes and 

O’Sullivan, 2020). This is essential for communicating the impact and value of RMAs’ 

roles in R&D project management. 

CONCLUSIONS 

This article provides Research Managers and Administrators (RMAs) generally, and 

Research Project Managers (RPMs) in particular, with a practical guide to core R&D 

project management tools and techniques, offering a structured approach to improve 

the management of research endeavours, particularly within higher education and 

public R&D organisations. By adopting structured processes for initiation, planning, 

execution, monitoring, control, and closure, RMAs can ensure that projects are 

designed and delivered effectively. However, the successful application of these 

practices requires intentional and consistent effort (Maimone, 2019). 

It is essential to recognize that R&D projects are inherently dynamic, involving 

uncertainty, diverse partners, and evolving requirements. Therefore, industry project 

management practices in research management must be applied with flexibility and be 

tailored to specific project needs. Task durations may be unpredictable, resources may 

shift, and project dependencies may be unclear during planning. Thus, a malleable 
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approach that incorporates past experiences and best practices is necessary to meet 

project goals. 

The reconciliation of R&D project specificities with systematic project management 

practices can be achieved through a combination of organizational structure, training, 

and the application of project management techniques that align with the unique 

characteristics of each project and its underlying cultural assumptions. RMAs should 

leverage the tools and techniques outlined in this paper, while continuously adapting 

their approach to the unique challenges of each R&D project, thereby increasing the 

likelihood of project success and societal impact. 
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