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Purpose: The purpose of this article is to analyse the use of metrics in R&D projects within
business organisations and to formulate recommendations for their practical application.
Design/methodology/approach: First, a literature review was conducted to identify the metrics
used in R&D projects within business organisations according to the literature. Subsequently,
a multiple holistic case study was employed, with business organisations undertaking research
projects serving as the units of analysis. Interviews were carried out with three research project
managers. On the basis of the data collected from the respondents, recommendations regarding
the use of metrics in business R&D projects were formulated.

Findings: R&D project managers in the business organisations focus primarily on quantitative,
easy-to-measure metrics such as cost and schedule variance, and on customer-related metrics.
They rarely employ human-centred or more complex metrics, which indicates a need for
changes in R&D project management practices.

Research limitations/implications: The research was limited to three case studies.
Clearly, additional case studies and a large-sample survey are required to draw definitive
conclusions about the use of metrics in the management of R&D projects in business.
Nevertheless, the research presented in this paper already demonstrates clearly that metrics-
based project management should be further advanced by researchers, with particular
consideration for business organisations as the ultimate end users.

Practical implications: Given the well-established importance of metrics in project
management generally, and their limited use in the case studies analysed in this paper,
R&D project leaders in practice should consider introducing more complex and human-related
metrics to improve the success rate of their R&D projects. Appropriate infrastructure and
support should also be provided, including training, software, templates, and other adequate
resources.

Originality/value: This paper presents the first study in which a comprehensive list of different
types of project metrics is compared with the everyday practices of R&D project management
in the business sector. The findings indicate that many metrics described in the literature and
recognised as valuable remain unused or even unknown in the practical management of
R&D projects in business organisations.
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R&D project values.
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1. Introduction

Metrics in project management are indicators intended to provide selected information
about a project’s final outcomes as early as possible. They function as an early warning system,
enabling the introduction of corrective actions within the project or its environment before it
becomes too late to intervene. Metrics-based project management is sometimes compared to
regular human health check-ups, whose purpose is to identify signs of illnesses before they fully
develop (Kerzner, 2017).

The first fully developed metrics-based project control systems were built on the Earned
Value Method (Fleming et al., 2016). In this method, the total cost and duration of the project
are systematically re-estimated during project execution on the basis of past and current project
information represented by selected metrics. The Earned Value Method has since been
expanded to include metrics designed to control aspects of the project beyond time and cost,
for example through the Earned Green Value framework (Koke et al., 2017). At the same time,
numerous other metrics have been proposed to measure various project dimensions, reflecting
the well-established understanding that many diverse factors influence project success
(Kerzner, 2017). As the decisive role of people in projects has become increasingly recognised,
people-related metrics have also been introduced (Rad et al., 2006). These metrics aim to
identify human-related — often intangible — symptoms that may indicate a potential negative
impact on project objectives and delivered value in the future.

It is widely acknowledged that metrics-based project management can be extremely
beneficial, just as regular health check-ups are beneficial to human well-being. However,
much like routine health check-ups, metrics-based project management is seldom applied in
practice, both because it is time-consuming and because it is associated with certain
psychological apprehensions. The authors’ university-based experience suggests that this may
also be true for R&D projects, where an R&D project is defined as follows: ‘An R&D project
consists of a set of R&D activities, is organised and managed for a specific purpose, and has its
objectives and expected outcomes. An R&D activity is the sum of actions deliberately
undertaken by R&D performers to generate new knowledge’ (Eurostat, 2023). This intuition
regarding the limited use of metrics in practice was corroborated by the authors’ previous study
on university-based research projects (Iwko et al., 2025).

The aim of the present paper was to replicate that research, but this time in the context of
business-based R&D projects. More specifically, the objective was to determine whether,
and to what extent, metrics-based project management is used in R&D projects within business
organisations, and to develop recommendations for project managers in this sector. A secondary

objective was to compare the situation across the university and business sectors.
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To achieve the research objectives, a literature review was combined with a multiple holistic
case study, with business organisations conducting R&D projects serving as the units of
analysis (Yin, 2015). In-depth interviews were conducted with three research project managers
from business organisations. The literature review provided the basis for developing a list of
potential metrics, which was subsequently used during the interviews. Based on the data
collected from the respondents, the extent of the use of project metrics in business-based R&D
projects was established and recommendations were formulated. Finally, the results were

juxtaposed with those from our earlier study concerning universities (Iwko et al., 2025).

2. R&D projects in business — literature review

A research and development (R&D) project in business involves investigating new ideas
and transforming them into innovative products, services, or processes. Its purpose is to enhance
a company’s competitiveness by exploring and implementing emerging technologies,
improving existing solutions, or creating entirely new offerings. Such projects typically include
market analysis, experimentation, prototype development, and testing (Tidd et al., 2020).

The primary objective of project management is to deliver the required product, service,
or process while meeting defined goals. In addition, as noted by Kerzner (2011), it has recently
been recognised that the fundamental objective of every project is to deliver the values expected
by its stakeholders. Metrics in project management are indicators used throughout the project
lifecycle to help monitor its trajectory and to forecast potential problems as early as possible
(Iwko et al., 2023; Kerzner, 2022) — where problems refer to situations in which the project
fails to achieve the desired objectives or values. For this reason, the literature review conducted
here focused on the objectives of business R&D projects, the values they are expected to

deliver, and the metrics used to assess the likelihood of achieving these objectives and values.

2.1. Primary goals, objectives and values to be achieved in R&D projects in business

The primary goals of R&D projects in business include developing new products and
services (Groen et al., 2011), enhancing existing solutions, and creating customer-specific
offerings (Kreimeyer, 2010). Additional goals comprise the commercialisation of research
results and the formation of new start-ups (Tung et al., 2013), increasing profitability (Kotlar
et al., 2014), and investing in innovation (Ge et al., 2025). R&D projects also aim to initiate
new strategic collaborations (Gamal et al., 2025), support talent development (Zhu et al., 2022),
enhance economic and social welfare (Hariharan et al., 2024), and strengthen sustainability
(Wiratmadja et al., 2025). Operational objectives include prototype development, feasibility
studies and proof-of-concept activities, knowledge creation and documentation, and process
optimisation (Tidd et al., 2020).
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The values that stakeholders of business R&D projects expect to achieve include sustainable
growth, infrastructure development, and the reduction of inequalities (Maddaloni et al., 2024;
Thabrew et al., 2009), as well as improvements in human well-being (Picolli et al., 2024).
Stakeholders also seek learning opportunities, career progression, recognition, and various user-
specific benefits (Elias et al., 2002).

2.2. Metrics used in R&D projects in business

Metrics used in R&D project management, as described in the literature, are largely those
that can be applied either as end-of-project or end-product metrics — after project completion —
or during the project in the form of predicted values. These include metrics such as ROI,
NPV, revenues, R&D intensity (R&D cost as a percentage of revenue), market share, product
quality, stakeholder satisfaction, customer impact, environmental impact, time-to-market,
and knowledge creation (He et al., 2023; Mack Institute for Innovation Management, 2020;
Schwarz et al., 2011).

However, metrics that can be applied during project implementation and are based not only
on forecasts but also on current values are equally important (Kerzner, 2022). They may possess
strong early-warning potential, as they are often more objective — being grounded in current
rather than predicted information. According to the literature, such metrics are not frequently
employed by business organisations. Among the few that are used, we find the speed of new
product development (Mallick et al., 2005); schedule and budget adherence (Mallick et al.,
2005; Hughes et al., 2004; Shields et al., 2003); the effectiveness of project management and
team productivity (Giin et al, 2020); resource allocation, milestone achievement,
and continuous feedback (Lazzarotti, 2009; Rodriguez Gutiérrez et al., 2012). Research-
specific metrics are also noted in the literature, such as the number of publications and patents
(Munari et al., 2024).

Table 1 links these metrics to the relevant objectives and values.

Table 1.
Metrics used in R&D projects in business organisations related to objectives and values
aimed at in those projects

Objectives / Values Associated Metrics
Innovation Time-to-market; Patents; Publications
Commercialization ROI; NPV; Revenues; Market share
Customer-adopted Solutions Customer impact; Stakeholder satisfaction; Product quality
Talent Development Knowledge creation; Continuous feedback; Publications
Sustainability Environmental impact; Resource use
Operational Excellence Schedule adherence; Budget adherence; Team productivity
Social Welfare Customer impact; Environmental impact

Source: own elaboration.
According to the literature, most metrics proposed within general metrics-based project
management frameworks (Kerzner, 2022; Rad, 2006) are not widely used in the management

of R&D projects in business organisations. Table 1 shows that, for some objectives and values
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expected in R&D projects within business settings, no metrics are used at all. The aim of the
study presented in the following sections was therefore to examine the current state of practice

regarding the use of metrics in business, based on selected case studies.

3. Results of the study of metrics in R&D projects in business organisations

3.1. Research methodology

The aim of the study was to explore project managers’ opinions on the use of metrics in
research project management in business organisations. A qualitative research strategy —
case studies — was employed for this purpose. The study followed a multiple holistic case study
design, in which the units of analysis were organisations conducting research projects (Herriott,
Firestone, 1983; Yin, 2015).

Three business organisations carrying out research projects were examined. A method
typical of qualitative research, namely interviews, was used to collect information on the use of
metrics in research project management. Individual structured in-depth interviews were carried
out with three research project managers. The case study protocol (questionnaire) was
developed on the basis of the literature review and the literature on metrics-based project
management (Rad et al., 2006; Kerzner et al., 2017). It consisted of questions referring directly
to individual metrics from a prepared list (see Table 4) and focused on their use in practice.
The moderator clarified the meanings of less obvious metrics to ensure that the interviewees
shared a common understanding with the authors of this paper. Each interview lasted
approximately one hour and was conducted by a moderator via instant messaging between
September and November 2023. All data were anonymised to prevent identification of the
interviewees.

The metrics discussed during the interviews with research project managers from business
organisations, addressed various aspects of research project management. Based on the
literature (Kerzner, 2022; Rad, 2006), thirty-two potential metrics supporting metrics-based
project management were identified. These metrics were divided into four groups according to
the project areas they address and their level of complexity (Table 4):

1) Quantitative, easily measurable metrics (Group 1).

2) “Soft” or “sensitive” team metrics, fairly easy to determine (Group 2).

3) “Difficult”, advanced metrics (Group 3).

4) Customer-related metrics (Group 4).

The above division reflects the different types of metrics. Some of them are easy to
understand and should not pose difficulties for respondents when assessing their usefulness.

Other metrics may be more challenging to determine, yet they may still be of high importance.
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One of the mistakes in practical metrics-based management highlighted by Kerzner (Kerzner,
2022) is the elimination of metrics that are difficult to measure, which reduces the early-
warning capacity of the entire system. In this paper, we decided to make the effort to avoid this
mistake.

The full list of metrics used in the interviews is given in Table 4.

3.2. Description of the qualitative data analysis procedure

The study was based on a qualitative approach, utilizing a multiple holistic case study.
To achieve the research objective, interviews were conducted with three research project
managers from business organisations. Each interview is treated as a separate case embedded
in a specific organizational context. Due to the small sample size (n = 3), a strategy of in-depth
analysis (within-case analysis) followed by comparative analysis (cross-case analysis) was
adopted (Goertz, Mahoney, 2012), with particular emphasis placed on reconstructing the
organizational context of each case. This approach enhances the research's insightful value
despite the limited sample size.

Using a multiple holistic case study approach, the organizational contexts within-case were
analyzed and the convergence cross-case was analyzed using three main dimensions of

organizational context (industry and nature of the business, size and structure of the

organization, and project management maturity) (Table 2).

Table 2.

Organizational context of the three analyzed case studies

Project manager 1 (PM1) —
Manager of EU projects

Project manager 2 (PM2) —
Manager of projects
combining business with
science

Project manager 3 (PM3) —
Manager of projects
conducted in the Design
Thinking methodology

with the implementation of
projects financed from
public funds (EU funds).
The organization operates at
the intersection of various
sectors (including industry,
fashion, and manufacturing),
which requires adapting to
the specific needs of its
clients, but the core of its
operations remains
unchanged — compliance
with regulations and
procedures.

academic organizations and
businesses. Projects are
research and development in
nature and are often co-
financed by public funds,
but their implementation
requires collaboration
between entities with
different operational logics.

Industry The respondent operates in The respondent operates in The respondent operates in
and nature a highly institutionalized a hybrid environment— an environment with a high
of business environment, associated at the intersection of level of flexibility, including

projects implemented for
private companies, public
institutions and
organisations from various
industries (e.g. education,
HR, medical sector).
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Cont. table 2.

Size and The organizational structure | The organization is The organization is flat and
structure is rather formal and characterized by a moderate | networked, project-based,
of the hierarchical, and the degree of formalization, with high team autonomy,
organization | processes are strongly high dependence on focused on innovation and
parameterized by project university procedures, collaboration.
applications, schedules, and a dispersed decision-
budgets, and guidelines of making structure.
financing institutions.
Project The level of project The project management The level of project
management | management maturity can be | maturity level can be management maturity is
maturity described as high, but it is described as medium — tools | high, but informal — based
a "procedural" maturity and procedures are present, on experience, team
resulting more from system | but their use is selective and | practices and iterative
requirements than from the adapted to the situation. methods, not on formalized
autonomous development of standards.
the organization.

Source: own elaboration

In summary, in research based on a small number of interviews, in-depth contextual and

comparative analysis, rather than the number of observations, is crucial. This allows us to

capture the mechanisms behind metric selection in business research project management and

their correlation with organizational maturity and industry specifics.

Additionally, profiles of the respondents were elaborated (Table 3).

Table 3.

Profiles of respondents from business

Project manager 1 (PM1) | Project manager 2 (PM2) Project manager 3 (PM3)
Description Project manager of Project manager of high- Cross-industry project
implementation projects in | value commercial projects manager with experience in
the research services sector | (multi-million contracts) IT and services
Environment service company private technology company | consulting and technology
implementing research and sector
R&D projects
Work style flexible, utilizing design task-oriented and results- analytical, but with a strong
thinking and agile methods | oriented, strongly focused on | emphasis on empathy and
contract execution and team communication
budget control
Characteristics | creativity, openness to assertiveness, stress reflectiveness, adaptability,
change, strong resistance, ability to and the ability to combine
interpersonal skills negotiate with clients and hard and soft management
partners methods
Problems the need to combine an maintaining a balance transferring IT management
innovative approach with between client expectations | practices (e.g., Agile) to
formal project and the team's capabilities humanities and
requirements and financial resources organizational projects

Source: own elaboration.

In summary, the interviewed project managers focus primarily on efficiency, timeliness,

and risk control. A common thread across all profiles is adaptability and a strong capacity to

learn from experience.
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4. Results of research on the use of metrics by project managers in business

The application of the protocol (questionnaire) within the multiple holistic case study made
it possible to draw the following conclusions regarding the use of metrics in research projects
in universities and business organisations, presented across the four metrics groups.

Table 4 summarises the use of metrics by project managers of R&D projects in business

organisations, according to their own words.

Table 4.
Usage of metrics by project managers of research projects in business organisations

Cost variance

uses frequently

uses frequently

No | Name of metric Project manager 1 | Project manager 2 | Project manager 3
(PM1) (PM2) (PM3)

Group 1: quantitative, easily measurable metrics

1 Number of resources allocated in | usually uses, zero- usually uses usually uses
relation to planned resources one (are there or are

not there)

2 Quality of allocated resources in | usually benefits, does not use, does not use,

relation to planned quality difficult to define difficult to define

uses frequently

Schedule deviation

The extent to which it has been
possible to invoice and obtain
payment on time

uses frequentl

controlled by an
external body (e.g.
finance department)

uses frequentl

controlled by an
external body (e.g.
finance department)

uses frequentl

controlled by an
external body (e.g.
finance department)

- Group 2: “Soft” or “sensitive” team metrics, fairly easy to determine

14 | Quality of project management not used, difficult to does not use, but not used, difficult to
by the project manager monitor considers important | monitor

16 | The degree to which the opinions | does not benefit benefits, does not benefit
of individual project team qualitatively
members were taken into
account

17 | Quality of definition and not used, difficult to benefits, not used, not
communication of roles to monitor qualitatively understood
individual project team members
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Cont. table 4.

Group 3: “Difficult”, advanced metrics

19 | Number of critical restrictions not used, not could benefit from

understood

happened to use

21 | Cost efficiency ratio benefits in terms of does not benefit benefits in terms of

23

Degree of implementation of
health and safety rules

quality

monitored zero-one

Group 4: Customer-related metrics

not applicable

quality

not applicable

25 | Level of customer satisfaction uses regularly monitors does not benefit
with the project outcome qualitatively
26 | Level of customer satisfaction depends on the monitors depends on the
with the project customer, uses qualitatively customer, uses
occasionally occasionally
27 | Level of customer satisfaction uses regularly, monitors depends on the
with project communication important qualitatively customer, uses
occasionally

29 | Quality of customer expectation | sometimes used, not used, difficult to | does not use,
management difficult to define and | monitor difficult to define
monitor
30 | Level of understanding of the depends on the depends on the depends on the
client and their industry by the customer, uses customer, usually customer, uses
project team occasionally does not use occasionally
31 | The extent to which the project depends on the monitors depends on the
team looked after the client's customer, uses qualitatively customer, uses
interests occasionally occasionally
32 | The extent to which the project depends on the depends on the depends on the
has contributed to establishing or | customer, uses customer, uses customer, uses
strengthening the company's occasionally occasionally occasionally
position in the industry
(additional opportunity
generation)

Source: own elaboration.

The rows highlighted in green indicate the metrics used by all three project managers in
their routine practice of R&D project management. The rows highlighted in red represent
metrics that are not used by any of the three project managers. The rows highlighted in yellow
refer to metrics that are either used occasionally by all three managers or are considered useful
or interesting by at least two of them.
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5. Discussion of the results

The green and yellow marked metrics in Table 5 are those that are either already used by at
least two project managers or are considered important and potentially applicable by at least
two respondents. The red marked metrics are not used or considered interesting by any of the
three respondents. Metrics without colour are considered useful by only one respondent.

The first striking observation from the results is that, out of the entire list of 32 metrics,
only two were reported by all three interviewees as being used in routine project management
practice. These are metrics no. 5 and 6 from Group 1 (quantitative, easily measurable metrics):
cost variance and schedule deviation. These are very common indicators which, in many cases,
provide limited insight into project progress in terms of value creation or the achievement of
less traditional project objectives (Kerzner, 2022). Most of the metrics in Group 1 are not used
at all, which is surprising given that their practical application is relatively straightforward.

In Group 2 (‘soft’ or ‘sensitive’ team metrics that are relatively easy to determine),
there are no green or yellow metrics. This indicates that team-related issues are not monitored
systematically in R&D projects, and project managers show limited interest in this area.
One respondent noted that monitoring the quality of project management (metric no. 15) would
be interesting, and the same respondent uses two metrics (no. 16 and 17) to monitor
communication with the team. The other two interviewees stated that they did not use such
metrics or believed they were too difficult to apply — although the metrics included in Group 2
are, in fact, not particularly difficult to operationalise.

In Group 3 (“difficult’ or advanced metrics), half of the metrics are marked red. One metric,
no. 18, was not understood by the interviewed project managers. This refers to the project
complexity index, which is defined in various ways in the literature (Kerzner, 2022) based on
project duration, size, dependencies in and of the project, number of stakeholders, and similar
factors, and is considered an important determinant of project outcomes. Another metric
(no. 24) was regarded by all respondents as difficult to define, and none expressed interest in
using it. This is surprising, as this metric measures the achieved quality — n aspect that should
be central in R&D projects.

Group 4 consists of customer-related metrics, most of which are marked yellow, meaning
they are used or perceived as potentially useful by the respondents. The red metric (no. 28) and
the uncoloured metric (no. 29) both concern communication with the customer: adherence to
commitments and management of customer expectations. All respondents viewed these metrics
as difficult to monitor or define, which may indicate that communication with customers is far
from fully developed in their project management practice.

In several cases, interviewees provided explanations for not using certain metrics.
The reasons included ‘difficult to define or monitor’, ‘too much volatility’,
and ‘not understood’. The explanation ‘too much volatility’ is particularly noteworthy:
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metrics are designed precisely to control volatility and therefore are inherently linked to it.
This reason, alongside the others, highlights the need for training and knowledge sharing on

metrics-based project management.

Table 5 provides a comparison between the respondents.

Table 5.

Numbers of metrics used by individual project managers interviewed

Project manager 1 | Project manager 2 | Project manager 3
(PM1) (PM2) (PM3)
Nb of metrics used often or 14 11 9
occasionally
Nb of metrics not used 16 19 21
Nb of metrics not used, but considered 2 1 1
interesting

Source: own elaboration.

Respondent 1 is the most advanced in the use of metrics, whereas Respondent 3 employs
the fewest. Overall, however, it must be concluded that the use of metrics seem not widespread
among project managers of R&D projects in business organisations. This is surprising, given
the profiles described by the respondents in the interviews (Table 3), which would suggest

a much greater openness to non-traditional management methods.

6. Conclusions and Implications

The only two metrics consistently used by project managers in business organisations are
schedule and cost variances, reflecting traditional project management practices. However,
relying on only two metrics is far too modest even within a classical project management
approach, where aspects such as quality and risk should also be systematically monitored.
More advanced metrics — or those related to soft aspects, such as project management quality
or team-related indicators — are not widely used. Yet, as highlighted in the literature, these types
of metrics may be particularly valuable for the effective control of all projects, including
R&D projects. Customer-related metrics are generally better accepted by project managers in
practice, with the exception of a few that are essential for managing customer expectations and
satisfaction. These rather limited results appear to stem from a lack of knowledge or
understanding of metrics-based project management, as well as of contemporary value-based
project management approaches.

R&D projects differ fundamentally from operational or engineering projects: they involve
high levels of uncertainty, evolving knowledge, creative problem-solving, and close interaction
with customers. They also rely on teams of researchers who have individual goals, ambitions,

and personalities. As shown in Section 2, they pursue objectives and values of various types,
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For this reason, effective use of metrics in R&D projects in the business sector must extend
beyond simple cost—schedule tracking.

To enhance R&D project performance, business organisations should:

e invest in developing project managers’ capability to use advanced and qualitative

metrics,

e provide clearer guidelines and tools for measuring soft and complex aspects,

e encourage systematic customer and team-related metrics usage,

e integrate both qualitative and quantitative indicators into a balanced scorecard for R&D

projects.

Comparing the findings of this study with those presented in the authors’ previous
publication (Iwko et al., 2025), several similarities and differences in the use of metrics in R&D
projects can be observed. In both contexts, the maturity of metrics-based project management
practice remains low. Overall, however, business project managers demonstrate a slightly
higher level of metrics utilisation. In contrast, university project managers tend to engage with
formal metrics more selectively and to a lesser extent, more frequently considering them
difficult to define, inappropriate for research environments, or relevant primarily for external
reporting obligations rather than for internal project management. This suggests that the
recommendations formulated above are relevant for all organisations implementing
R&D projects.

This study has several limitations. First, it is based on only three case studies. Therefore,
the results are exploratory and interpretative, not representative. A substantially larger sample
should be examined in future research, potentially employing additional methods such as
surveys. Furthermore, interdependencies among metrics should be considered, as some metrics
provide overlapping information. More specifically, coherent sets of metrics should be
presented to respondents to allow assessment of the usefulness of an integrated system, rather
than of individual metrics in isolation. However, such research should be preceded by a brief
training session in which the principles of metrics-based and value-based project management
are explained. Further, the reasons should be investigated for which several metrics were
perceived as “not understood” or “difficult to define”, and cross sector differences should be

examined, especially with respect to academia.
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