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Abstract — The article presents the subject of measuring the performance of research projects. Its contents are associated 
with the multicriteria and multi-dimensional measurement, key performance indicators (KPI), critical success factors (CSF) 
and analysis methods for the decision-making processes. The purpose of the research conducted by the authors of the speech 
is to propose methods of assessment of the performance of research projects which are specific. It should also be mentioned 
that the article does not present "the ready-made solution" but is an attempt to answer the question – how research projects can 
be measured?  
 
Index Terms — Multicriteria measurement, Project management, Research projects. 
  
I. RESEARCH PROJECTS 
 
  Before initiating the works related to the 
development of the methodology of evaluation of the 
research projects performance, the notion of a 
research project has to be defined, what has been done 
in this chapter of the article. Research projects are 
mostly characterized by uncertainty about achieving 
the intended result (1) [3], [4], [6], [12], [20]. This 
implies a substantially higher risk of the undertaken 
activities, both by the project manager and by other 
partners (2). The research projects often enhance the 
role of the project manager and the need for him/her to 
have the particular personality traits, soft competences 
and openness to use them in the project management 
(3) [4]. It is also possible to list several other typical 
features of research projects, such as [5]: 

• Heterogeneity of actors (4), 
• Collective responsibilities (5), 
• Application context (6), 
• Financial support (7). 
According to Brocke J., Lippe S. [5] the 

heterogeneity of actors (4) means that the project 
works are conducted by partners coming from various 
institutions: academic, research, companies or state 
institutions. The diversity is also related to the fact 
that as part of the project, academic partners often deal 
with different research matters (research projects are 
often multi-disciplinary) and the fact that partners in 
the project are assigned with different roles (for 
instance the academic partners implement the 
research part and the industrial partners are testing 
their ideas [1]). Collective responsibilities (5) are 
related to joint development of the plan of the research 
project and its joint implementation. The processes of 
implementation of project works and the issue of 
intellectual property should be (and are) regulated by 
contracts which give the autonomy and rights to make 
decisions for either Party (this is the difference 

between this kind of partnership and a typical 
client-contractor relation [17]). The application 
context (6) is connected with the usefulness of the 
obtained research results for industry. This feature is 
especially visible in these research projects where one 
of the parties implementing the project is the 
industrial institution. In research projects, the 
financial support (7) often comes from public 
institutions.  The European Union funds may be the 
example (currently the European Commission 
provides finance for the research under the Horizon 
2020 program) or budgetary funds of particular 
countries (for instance in Poland the funding for 
research projects can be obtained as part of contests 
organized by institutions such as the National Science 
Centre or the National Centre of Research and 
Development [19]). 

While the first three listed features of research 
projects are characteristic for each of them, other 
presented and described features (4-7) will be 
adequate to a various extent for different projects. For 
instance, in research projects concerning basic 
research, the application context (6) is not relevant, 
since by definition those projects have to increase the 
level of knowledge, rather than be  "application" 
projects.  In the research projects the source of funding 
(7) does not have to come from the public funds e.g. in 
large corporations the funds for conducting research 
are provided by own R&D departments. The 
heterogeneity of actors (4) will be lower in the case of 
small projects, the lowest may apply to research 
implemented under individual grants or scholarships. 
However, there is something that will be always 
applicable – the implementation of even small 
research projects needs the involvement of not only a 
scientist, but also the administrative personnel (thus 
the diversity applies to the level of the institution itself 
implementing the project, e.g. a university). 

It is worth mentioning the fact that the research 
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project features (4-7) were prepared for collaborative 
research projects understood by Brocke J. and Lippe 
S. "as a specific implementation of 
academia–industry interaction where partners work 
jointly on research topics and provide complimentary 
resources and skills" [5]. Thus, they will be rather 
large, multi-disciplinary projects, with a rich 
heterogeneity of actors (4), implemented most often in 
the form of a consortium affiliating academic, public 
and industrial partners. The similar definition of the 
research projects can be found in other published 
references [10], [17], [22]. 

For the purpose of this article where the aim is to 
propose the method of measuring the performance of 
research projects, the research project will be 
understood as the collaborative research project. The 
acceptance of such definition is necessary, because the 
suggested method of evaluation of the performance of 
research project is a multi-dimensional and 
multicriteria method, which may be too advanced for 
small, simple  projects. 
 
II. THE RESEARCH PROJECT 
MANAGEMENT  
 

The research and observations of the authors of this 
article resulted in a conclusion that the research 
project management (universities in Poland) 
encounters a number of difficulties caused by such 
factors as [15]: 

• Lack of declared and uniform methodology 
(standards) of project management, 

• Lack of the strategy in the area of planning the 
projects, 

• Inappropriate organizational structures for 
conducting projects, 

• Improperly implemented processes concerning 
the implementation of projects (e.g. insufficient 
support with concluding the consortium contracts and 
others, the lack of support in the protection of the 
intellectual property and the research results 
commercialization, inadequate administrative and 
financial, legal, personnel, IT support). 

The conclusions arising from the research of the 
authors of this article can be enriched with the 
remarks included in the literature related to the 
implementation of research projects. Brocke J., Lippe 
S. have analyzed 3 main topics concerning aspects in 
the research projects management (research works 
management, cooperation of various partners of 
research projects, the role and skills of the research 
project manager) [5] and listed the following 
difficulties/challenges: 

• uncertainty of the working method and precise 
outcomes [28], 

• difficulty in precisely planning and measuring 
the performance of research projects [8], [14], 

• high importance of creativity in solving and 

searching of problems [2], [25], 
• the diversity of the project team members 

(cultural, employment status, role in the project, etc.) 
[1], [3], [6], [20],  

• different and sometimes contradicting actor 
expectations [1], [3], 

• low level of authority of the research projects 
managers, due to a large number of partners and 
differences in the available knowledge of different 
partners [1], [20]. 

The conclusion from the abovementioned illations 
is the need for a bipolar action. Firstly, it is necessary 
to understand the basic processes and tasks of the 
research project management and to prepare for them 
the relevant management concepts. Secondly, the use 
of the existing methodologies should be considered for 
the purposes of the research projects (e.g. such as: 
PRINCE2, PMBoK, Agile) and their adjustment to the 
specific nature of the research projects. 

This article is trying to solve one of the problems 
listed above - difficulties in selection of the method of 
measurement of the performance of the research 
project. Considering the characteristic features of the 
research projects (chapter I) and 
difficulties/challenges in managing them (chapter II) 
the measurement of the performance of research 
projects should have the multi-dimensional and 
multicriteria character. In chapter III the authors 
present a proposal of the method of measurement of 
the performance of research project, at the same time 
trying to find the answers to 3 questions [16]: 

• Q1: What are the different performance 
measurements that allow a complete analysis of the 
performance of the research project?, 

• Q2: What are the dimensions of research project 
performance needed to obtain a complete overview of 
the project situation? 

• Q3: How can research project performance 
measures be aggregated and published to meet 
different actors’ needs? 
 
III. MEASUREMENT OF RESEARCH 
PROJECT PERFORMANCE 
 

Measurement method/evaluation of the project 
progress has been prepared on the basis of the research 
and proposals included in the letter item – [16]. 
Marques G. et al. presented in it the multicriteria 
evaluation of the submitted projects, given that the 
notion of complexity of the project "is related to the 
size of project, the number of departments involved, 
the number and type of actors, the location or the form 
of contract" [16]. The authors of this publication 
recognized that the collaborative research projects are 
projects with the high degree of complexity, therefore 
the use of the multi-criteria evaluation for their 
performance is reasonable. 

This paper preserved the convention of the article 
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being the prototype. This means that the construction 
of the measurement model will be connected with the 
answer to the questions listed in chapter II (at the same 
time being the research problems). It is worth 
mentioning the fact that the concepts included in the 
article take into account (what was not previously 
included) the special character of the research 
projects. 

A. Question Q1 – performance measurement areas 
It is difficult to define a performance measurement 

that suits each decision. This remark underlines the 
multi-dimensional aspect of performance 
measurement, for example a project can be effective 
and efficient [16], [21]. Performance analysis could be 
also made with an approach based on Relevance, 
Effectiveness and Efficiency (REE) [18]. Marques 
G. et al. define REE as follows: “Effectiveness 
measures whether the results of the activity meet the 
objectives. Efficiency expresses whether the resources 
were well used to attain the results. Relevance 
measures the adequacy of the means to the 
objectives.” [16]. 

The authors of this article have decided to preserve 
three measurement areas for research projects - REE. 
The so-called triptych will be used for the evaluation 
of the research tasks being implemented in the project 
illustrated by figure 1. On the other hand, it is 
necessary to emphasize that different definitions of the 
presented terms can be found in the academic 
literature – the discussion on this topic can be e.g. 
found in [26]. Bearing in mind the special character of 
the research projects (chapter I), the authors of this 
article assume the following definitions for the 
triptych: 

• Effective – “Satisfies or exceeds all customer 
requirements” [11]. The term of the effectiveness 
defined in such a way is the answer to the feature of the 
research projects, which is uncertainty with regard to 
obtaining the planned results. In the course of research 
something completely different can be obtained (in the 
classic definition, the task/the project will not be 
effective), however, if the "new" result satisfies the 
needs of the actors, the notion of effectiveness defined 
in such a way will be maintained. 

• Efficient – “Meets all internal requirements for 
cost, (…), asset utilization and other efficiency 
measures” [11]. Definition of the notion is similar to 
the definition presented before, however, here it 
emphasizes the fact that the efficiency of the project is 
(contrary to the effectiveness) the issue of the internal 
evaluation of the project. 

• Relevance – "Expresses appropriateness 
between targets and dedicated resources" [16] 
understood uniformly as in the case of the definition 
specified before. 

 

 
Source: [16] 

B. Question Q2 – dimensions of research project 
performance 
Another issue is the answer to the question: which 

dimensions of the assessment to adopt, to obtain the 
complete information on the research project? Time, 
cost, quality? Some scientists claim that "the project 
performance should be measured through the overall 
objectives of the project and not only through the 
widespread and traditional measures of cost, time and 
quality" [9]. Some authors (e.g. Grey S. [13], 
Pritchard C.L. [24]) suggest at this point the use of the 
Risk Assessment Report for construction of the 
measurement system of the project performance [16]. 
Others emphasize that it is impossible to build one 
universal method of measurement for all projects: 
„They vary from project to project and must be 
different depending on a number of issues, for 
example size, uniqueness, complexity or the 
viewpoints (user, actors, engineers, project sponsors, 
project managers, contractors, etc.)” [16]. Marques 
G. et al. [16] following the illation that the method of 
measurement of the projects' performance should be 
complete and include as many mentioned projects 
division criteria as possible, suggest the use of the 9 
areas of knowledge indicated by the PMI (Project 
Management Institute) as the measurement 
dimensions [23]: 

 
• Project Integration: ensure that the various 

elements of the project are properly coordinated (PMI 
1) 

• Project Scope: ensure that the project includes all 
the work required to complete the project successfully 
(PMI 2) 

• Project Time: ensure timely completion of the 
project (PMI 3) 

• Project Cost: ensure that the project is completed 
according to the approved budget (PMI 4) 

• Project Quality: ensure that the project will 
satisfy (PMI 5) 

• Project Human Resource: make the most 
effective use of the people involved with the project 
(PMI 6) 

• Project Communications: ensure timely and 
appropriate generation, collection, dissemination, 
storage and ultimate disposition of project information 
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(PMI 7) 
• Project Risk: identity, analyze and response to 

project risk (PMI 8) 
• Project Procurement: acquire goods and services 

outside the performing organization (PMI 9). 
The authors of this article suggest supplementation 

of the mentioned 9 areas of knowledge with the issue 
of CSF (Critical Success Factor) for projects. 
Considering the research about the critical success 
factors and failures of the projects included in [6] the 
11 dimensions of success-failure of the project can be 
listed, which include: 

• Project Strategic Fit (SF 1) 
• Project Scope (SF 2) 
• Project Organization Structure (SF 3) 
• Project Team Structure (SF 4) 
• Project Planning and Control (SF 5) 
• Management and Leadership (SF 6) 
• Employee Commitment and Participation (SF 7) 
• Internal and External Communication (SF 8) 
• Information Flow and Knowledge Management 

(SF 9) 
• Project Risk Management (SF 10) 
• Project Competency Development (SF 11). 
Analysing and superimposing the 9 areas of 

knowledge prepared by the PMI and 11 dimensions of 
success-failure of the project identified by Camilleri E. 
it can be seen that some points apply to the same 
aspects of the research project management: 
(PM1-SF6), (PMI2-SF2), (PMI7-SF8), (PMI8-SF10), 
some points appear in the SF dimensions, but they are 
not directly visible in the PMI's areas of knowledge: 
SF1 SF3 SF4 SF7 SF9 SF11, some points appear in the 
PMI's areas of knowledge and they are not present in 
the SF dimensions: PMI9 PMI6, however the 
dimension SF5 "Project Planning and Control" 
applies to three areas of knowledge of the PMI: PMI3 
"Project Time", PMI4 "Project cost", PMI5 "Project 
Quality". To summarise, we achieve 15 dimensions 
which may become the basis for the measurement of 
evaluation of the projects performance. It is worth 
mentioning that they contain three basic parameters 
for every project (time, cost and quality). These are: 

• D1: Project Integration (PMI1)/Management and 
Leadership (SF6) 

• D2: Project Scope (PMI2, SF2) 
• D3: Project Time (PMI3)/ Project Planning and 

Control (SF5)/ the Triangle 
• D4: Project Cost (PMI4)/ Project Planning and 

Control (SF 5)/ the Triangle 
• D5: Project Quality (PMI5)/ Project Planning 

and Control (SF 5)/ the Triangle 
• D6: Project Human Resource (PMI6) 
• D7: Project Communications (PMI7)/ Internal 

and External Communication (SF 8) 
• D8: Project Risk (PMI8)/ Project Risk 

Management (SF 10) 
• D9: Project Procurement (PMI9) 

• D10: Project Strategic Fit (SF 1) 
• D11: Project Organization Structure (SF3) 
• D12: Project Team Structure (SF4) 
• D13: Employee Commitment and Participation 

(SF7) 
• D14: Information Flow and Knowledge 

Management (SF9) 
• D15: Project Competency Development (SF11). 
 
When constructing the method of measurement of 

the projects' performance for each task identified 
within the Work Breakdown Structure (WBS) the 
performance areas and the dimension would be taken 
into consideration. The interrelation was depicted in 
figure 2. 

 

 
Fig. 2. Interrelations of measurement of the performance of 

the project  
Source: Prepared by the authors on the basis of [16] 

 
The dimensions identified for the purposes of the 

method of measurement of the projects' performance 
are universal for each type of projects. What is 
significant for the various types of the projects, are the 
metrics that will be used to measure the particular 
interrelations. The metrics, the so-called KPI (Key 
Performance Indicators) will vary depending on 
types of the projects and their characteristics. The 
examples of differences for the selected project task – 
"Definition of the purpose of the project" are shown in 
table 1. 

 
Table 1. The examples of the interrelations in the 
measurement of the project performance for the 
various types of projects 

DIMENSION MEASUREMENT AREA 
KPI (manufacturing 

project) 
KPI (research project) 

D2: Project Scope Effectiveness 
The amount of 
produced goods 

The number of solved 
research questions 

 
 

Source: Prepared by the authors 
C. Question Q3 – aggregation of research project 
performance measures 
Marques G. et al. point out that the use of more than 

one KPI may cause "problems of comparison and 
aggregation of the performance expressions” [16]. 
They themselves use the MACBETH method at this 
stage justifying the choice stating that "the MACBETH 
procedure is light enough to be executed several times 
during the project" [16]. The existing methods (within 
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the field of operational research) for instance, the 
AHP method (Analytical Hierarchy Process) may 
be used here. The decision-making process based on 
AHP method performs well in practice and is very 
popular among the decision-makers, both in the 
private and public sector [27]. 
 
IV. SUMMARY AND INDICATION OF THE 
SUBSEQUENT STAGES OF THE WORKS 
 

As written before, the article is introducing the 
issue associated with the manner of measuring the 
performance of research projects. It does not specify 
the ready-made solution but presents a diagram of the 
procedure for developing of a measurement method 
and defines the notions used in it. The method has the 
multicriteria and multi-dimensional character which 
appears to be necessary when assessing the research 
projects characterized by high complexity and a 
significant number of the actors. For the method to be 
complete, it is necessary to carry out the following 
research works: 

1. The identification of the actors for the 
collaborative research projects and the definition of 
their needs with regard to the acquisition of 
information about the performance of the project, 

2. Determination of the possible KPI indicators for 
the interrelations of the measurement area - 
dimension, including the specific nature of the 
research projects and with the notions defined in 
Chapter III, 

3. Selection and testing (on several research 
projects) of the method for aggregation and 
presentation of the results of measurements of the 
performance of research projects. 

4. Testing the ready method on several research 
projects. 
 
REFERENCES 
 
[1] N. Adler, M. Elmquist, F. Norrgren, “The challenge of managing 

boundary-spanning research activities: experiences from the 
Swedish context”, Res. Policy, vol. 38, pp. 1136–1149, 2009 

[2] T.M. Amabile, R. Conti, H. Coon, J. Lazenby, M. Herron, 
“Assessing the work environment for creativity”, Acad. Manag., 
vol. 39, pp. 1154–1184, 1996 

[3] T. Barnes, I. Pashby, A. Gibbons, “Managing collaborative 
R&D projects development of a practical management tool”, Int. 
J. Proj. Manag, vol. 24, pp. 395–404, 2006 

[4] J. Betta, A. Klaus-Rosińska., „Pomiar i ocena efektywności 
projektów badawczych”, Zeszyty Naukowe. Finanse, Rynki 
Finansowe, Ubezpieczenia (Uniwersytet Szczeciński), vol. 59, 
pp. 39-47, 2013 

[5] J. Brocke, S. Lippe, „Managing collaborative research projects: 
A synthesis of project management literature and directives for 
future research”, International Journal of Project Management, 
vol. 33, pp. 1022–1039, 2015 

[6] L. Calamel, C. Defelix, T. Picq, D. Retour, “Inter-organisational 
projects in French innovation clusters: the construction of 
collaboration”, Int. J. Proj. Manag, vol. 30, pp. 48–59, 2012 

[7] E. Camilleri, “Project Success. Critical Factors and Behaviours”, 
Gower, 2011 

[8] V. Chiesa, F. Frattini, “Exploring the differences in performance 
measurement between research and development: evidence from 
a multiple case study”, R&D Manag., vol. 37, pp. 283–301, 
2007 

[9] T. Cooke-Davis, “The “real” success factors on projects”, 
International Journal of Project Management, vol. 20 (3), pp. 
185–190, 2002 

[10] S. Davenport, J. Davies, C. Grimes, “Collaborative research 
programmes: building trust from difference”, Technovation, vol. 
19, pp. 31–40, 1998 

[11] I. DeToro, T. McCabe, “How to stay flexible and elude fads.”, 
Quality Progress, vol. 30(3), pp. 55-60, 1997 

[12]  E. Erno-Kjolhede, “Managing Collaborative Research: 
Unveiling the Microdynamics of the European Triple”, Helix 
Copenhagen Business School Press, Copenhagen, Denmark, 
2001 

[13] S. Grey, “Practical risk assessment for project management”, 
John Wiley & Sons Editor, 1995 

[14]  R. Grimaldi, N. von Tunzelmann, “Assessing collaborative, 
precompetitive R&D projects: the case of the UK LINK scheme”, 
R&D Manag., vol. 32, pp. 165, 2002 

[15]  A. Grzech, A. Klaus-Rosińska, A. Zabłocka-Kluczka, R. 
Pawełczak, Koncepcja Centrum Zarządzania Projektami 
Politechniki Wrocławskiej, Internal Report, September 2011 

[16]  G. Marques, D. Gourc, M. Lauras, “Multi-criteria performance 
analysis for decision making in project management”, 
International Journal of Project Management, vol. 29, pp. 
1057–1069, 2010 

[17] M. Inganäs, F. Hacklin, C. Marxt, “Sponsored, contract and 
collaborative research: towards a model of science–industry 
knowledge transfer”, J. Technol. Transf. Commer., vol. 8, pp. 
203–228, 2009 

[18]  J.H. Jacot, “A propos de l'évaluation économique des systèmes 
intégrés de production”, ECOSIP—Gestion industrielle et 
mesure économique, Economica, 1990 

[19]  A. Klaus-Rosińska, D. Skowron, „Zastosowanie metodyk 
zwinnych do zarządzania projektami badawczymi szkół 
wyższych”, Nauka i praktyka w zarządzaniu projektami: Project 
Management Excellence Forum Wrocław. Wrocław: Tempo, p. 
17-31, Wroclaw 2012 

[20]  B. König, K. Diehl, K. Tscherning, K. Helming, “A framework 
for structuring interdisciplinary research management”, Res. 
Policy, vol. 42, pp. 261–272, 2013 

[21] A.D. Neely, J. Mills, K. Platts, M. Gregory, H. Richards, 
“Performance measurement system design: should process based 
approach be adopted?”, International Journal of Production 
Economics, vol. 46–47, pp. 423–431, 1996 

[22] M. Perkmann, K. Walsh, “University–industry relationships and 
open innovation: towards a research agenda”, Int. J. Manag. 
Rev., vol. 9, pp. 259–280, 2007 

[23]  PMI Standards Committee, “A Guide to the Project 
Management Body of Knowledge”, PMI Publishing Division, 
1996 

[24] C.L. Pritchard, “Risk Management: Concepts and Guidance”, 
ESI International Editor, 1997 

[25] M.A. Runco, “Creativity”, Annu. Rev. Psychol., vol. 55, pp. 
657–687, 2004 

[26] E. Sundqvista, F. Backlunda, D. Chronéera, “What is project 
efficiency and effectiveness?”, Procedia - Social and Behavioral 
Sciences, vol. 119, pp. 278 – 287, 2014 

[27] J.E. de Steiguer, J. Duberstein, V. Lopes., “The Analytic 
Hierarchy Process as a Means for Integrated Watershed 
Management”, First Interagency Conference on Research on the 
Watersheds, Benson, Arizona: U.S. Department of Agriculture, 
Agricultural Research Service (EN), pp. 736-740, October 2003 

[28]  J.R Turner, J.R. Cochrane, “Goals-and-methods matrix: coping 
with projects with ill defined goals and/or methods of achieving 
them”, Int. J. Proj. Manag. ,vol. 11, pp. 93–102, 1993. 

 
 


