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How can | enhance, and provide evidence of,
the impact of my research?

Christian Nielsen'

Abstract

The purpose of this conceptual paper is to assist researchers in connecting with the notion of im-
pact.Funding bodies, governments, and taxpayers are currently seeking value for their investments
in research and a value for money perspective is dominant. Impact is therefore no longer merely a
question of number of scientific publications, buildinga community of interest or counting patents.
Rather, impact now emphasises the delivery of value to stakeholders, and innovative research must
encompass this aspect. This paper surveys the literature on research impact, and presents guide-
lines for researchers on how to conceptualise and work towards providing evidence of the impact of
their own research. The paper rests on a structuring and improvement of guidelines issued by fund-
ing bodies for creating impact. It clarifies the link between outputs, outcomes and impacts and how
this can be applied to clearly communicating the evidence of overall research impact. In doing so,
it aims to clarify the continuum from research exploration and output to exploitation and commer-
cialisation. Finally, it identifies policy implications of the value - for - money perspective currently
emphasised by funding bodies.
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1. Introduction

Impact has become an increasingly important out-
put variable for researchers, regardless of their dis-
cipline and profession. A particularly rigorous and
demanding research assessment process has been
firmly established in the U.K.. This process, termed
the Research Excellence Framework (REF), aims at
securing the quality of the outputs of research con-
ducted across the full academic spectrum within
UK higher education through a process of expert
review. A significant element in the process is the
assessment of the reach and significance’, i.e, the
impact, of a particular piece of research across a
wide range of areas (REF 2019/02). The focus on im-
pact in research assessment exercises is currently
increasing, particularly across continental Europe
and Australasia, where new Zealand's Performance-
based Research Fund is a prime example and Aus-
tralia's Excellence in Research for Australia (ERA) is
currently undergoing revision for the 2023 exercise.

Many academics are driven by the aim of publishing
their work in high-quality journals and increasing the
number of citations they receive. This is important
because it illustrates that the research is engaged
with the scholarly community and it has made a con-
tribution to the work of other academics. However,
such indicators, while valuable, do not fully capture
the potential impact of research output. Research
assessments are an important means of determin-
ing the distribution of funding to universities, both
at the national and transnational levels, and fund-
ing bodies are increasingly placing impact at the
center of their distribution mechanism. In fact, this
is already the case in the European Commission's
framework programmes as well as in the research
evaluations of numerous other funding bodies.
Whether research is funding intensive or desk re-
search, itis highly likely that this movement towards
measuring impact will affect individual researchers
at some point in their careers. The purpose of this
paper is thus to provide researchers with a platform
to reflect upon the notion of impactinregard to their
current and future research portfolios, regardless of
their type. In addition, it suggests multiple ways of
contributing to large-scale research programmes.

"NN Market Data is one of Denmark's leading knowledge banks.

The REF provides a number of concrete examples of
potential impacts (1), including research that leads
to enhanced disease prevention, measurable by evi-
dence of enhancement of patient/user experiences.
Other impacts of research could include the follow-
ing: generating new ways of thinking that influence
creative practices, the development of policies
which alleviate poverty or enhance sustainability,
and the creation of spin-outs and new businesses
whose viability is confirmed by the generation of
revenue or profits. Research is also recognized in
the REF (1) as contributing to innovation and entre-
preneurial activity through the designand delivery of
new technologies, products, services and business
models. These are just a few examples of impacts
that researchers can have and clearly demonstrate
that impacts are not simply equivalent to publication
or citation counts.

These examples also illustrate that impact is in-
fluenced by discipline, profession and the type of
research conducted. For instance, the impacts of
business scholars might be to improve the success
of a firm, assist in performance management, or
legitimize policy, among others. Meanwhile, the im-
pact of scholars in medicine might be entirely dif-
ferent. The key point is that no universal measure of
impact exists. Rather, being impactful and thereby
ensuring future success in academia, in terms of at-
tracting funding, getting tenure, being recognized
etc., is central to the careers of all academics. How-
ever, impact is already important and will become
even more crucial in the future, regardless of the
academic discipline.

The objectives of this paper, therefore, are twofold.
First the paper provides clarification of the termi-
nology around impact, including the application of
phrases typically used in funding programmes: ex-
ploration, commercialization, and sustainability of
action. Second, it provides guidelines for scientists,
administrators, evaluators, and policy makers to
understand how to evaluate the impact of research
projects and how best to guide the immense amount
of work carried out in terms of impact, dissemina-
tion, and exploitation of work packages. The paperis
divided into the following sections: section two de-
fines impact and relates it to outputs, outcomes and
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the development of performance measurements
that reflect these categories. Section three looks
in depth at research carried out in accordance with
the Horizon Europe programme, as an example of
how to break down impact work into a series of man-
ageable stages. It provides a guide for exploitation
strategies according to the type of output expected
from a typical research project. In Section four, the
concluding remarks in the form of policy and general
recommendations are provided.

2. Defining impact

When used in the context of research, impact is of-
ten synonymous with the notion of contribution and
is thereby also related to the advancement of knowl!-
edge (2). However, knowledge advancement can be
measured in terms of three dimensions: 1) outputs,
2)outcomes, and 3)impacts(3) These are often per-
ceived to relate to each other in a causal manner
(4). Outputs are directly measurable results stem-
ming from inputs and activities. In the context of
the advancement of knowledge, outputs can be un-
derstood from multiple perspectives and may con-
stitute different types of results -some more qualita-
tive and some related to interpretations of previous
research results. Examples of outputs are analyses,
demonstrations and other prototypes, software pro-
grammes, databases, and publications. Qutputs are
often difficult to relate directly to impacts because
they must first be translated into outcomes.

Exploration

Products

Outcomes are what is achieved or performed by out-
puts, i.e., the application of the output in terms of
its short- and long-term effects for stakeholders (3).
An outcome is thus how a given innovation address-
es a problem for a given stakeholder. In the short
term, for a scientist, this could be access to global
real-time data on water temperature; for a patient,
it could be the easing of pain caused by a “phantom”
missing limb. Furthermore, impact is also reflected
in the long-term effects of a given output and its
outcomes. In the two examples above, the associ-
ated impactis, in the former case, the ability to con-
struct more valid weather-prediction models that
increase farming productivity and, in the latter case,
a better overall quality of life. Output and outcome
are all measurable effects and can be helpfully dis-
tinguished when key performance indicators (KPIs)
are formulated.

2.1Linking research, impact and

performance measurement

The framework in Figure 1 articulates that research
and innovation outputs have many possible forms:
products, exploration, services, or technologies.
Knowledge management is an important part of or-
ganising, structuring, and embedding these outputs
to ensure that they are properly captured, anchored,
measured, managed and developed. Outcomes re-
late to the effects of outputs on the receiving stake-
holders (i.e., users, customers, and the broader set
of stakeholders). Through the formation of viable
business models, outcomes can take the forms of
exploitation, value delivery or commercialization. Fi-

Services

Technology

Innovation
-KPIs
KNOWGLEDGE MKannoaV;f;iit Development Process VALUE
> Ll ol & o > >
INTELLECTUAL Sotegy o CREATION
nowledge -
CAPITAL Managemint

Business Models

Value Delivery

Commercialization

Exploitation

Figure 1: KPIs in the innovation output/outcome process
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nally, impact is captured in this framework in terms
of value creation. This entails considering the long-
term effects of an innovation and its associated
business model on, for example, work-life balance,
quality of life, the environment, the business envi-
ronment, and society (5).

In addition, Figure 1 also illustrates how to extract
multiple performance measuresderived fromthe de-
velopment of outcomes and impacts from research
outputs. These can be applied to subsequent pro-
cesses of performance measurement. This frame-
work forms the basis for identifying relevant per-
formance measures in terms both of inputs to and
output from innovative research, such as improved
performance and knowledge construction (2). Out-
comes can be of varying types such as the effect of
the innovation on users or financial outcomes.

When identifying performance measures using this
overall model, two pieces of advice can be followed.
First, performance measures, or KPIs as they are
sometimes called, should be SMART, i.e., Specific,
Measurable, Attainable, Relevant, and Timely. Sec-
ond, these measures should reflect the three central

VALUE

A

Explorative Phase - Outputs

elements of a narrative, namely the beginning, the
story, and the end (B). In practice, this means that
performance measures should reflect the resources
required by a process, the actions and activities per-
formed, and the resulting effects (7). Realizing this is
adifficult task. Nielsen et al.(8)provide a series of in-
spirational tables depicting performance measures
in terms of resources, activities and effects across
six basic business model categories: value proposi-
tions; customer segments and customer relations;
activities, processes, and assets; configuration of
the partner network; value capture and financial ele-
ments; and sales channels and communication.

2.2 From research to business

The exploration-exploitation dichotomy suggests
that it is difficult for an organisation to handle the
perspectives of innovation and commercialization
simultaneously (9,10). This is also the case for many
research projects. To illustrate the differences be-
tween research output and creating impact, we can
start by distinguishing between results, outputs,
outcomes, and impacts in the following sequential
manner:

Viable Business Model
Commercialization
Exploitation

Sustainability of the Action

Reach - Outcomes

INVESTED

P RESOURCES

Figure 2: From research to business
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Explorative results provide a significant contribu-
tion and add new knowledge. These are measured
through presentations, publications, citations, and
interaction with the scientific community. These
contributions are outputs.

Results (outputs) can be built on and thus develop
a reach (outcome). They may transcend other pro-
grammes or funding-types and continue in other
formats or settings. Alternatively, a scientific com-
munity may be built around the research, indicating
a spread in its network effects. However, the inflow
of resources may be sporadic and predominantly de-
pendent on specific contacts from the original sci-
entific team.

The action should be sustainable, i.e., it receives a
stable inflow of resources and financing alongside
regular attention from a broader community of sci-
entists. A prerequisite of this is effective dissemi-
nation and communication of research, including
community-building and creating reach.

Exploitation strategies are built upon the initial ex-
plorative actions to utilise and benefit from the out-
puts. They depend on the actionable element of re-
search, which enables agiven output to be putto use
for the good of arecipient stakeholder. This product
or knowledge may be for free, or for a reciprocal val-
ue stream such as stakeholder feedback.

In the commercialization phase, the reciprocal value
stream returns to the creator in the form of mone-
tary value, principally for financial gain. Alternative-
ly, a resource such as data that can be transformed
into monetary value may also hold further potential
value. This means that the output has a value propo-
sition towards a customer segment and that a busi-
ness model can be formed around this value propo-
sition (11).

The last step is the creation of a viable business
model, where a company can capture long-term val-
ue from its products/services while it delivers value
to a set of stakeholders and can sustain its chosen
financing model through its shareholders.

The explanation above is complemented by figure 2,
illustrating the sequential nature of these outputs,
ranging from early-stage exploratory research re-
sults to a viable business. Value creation for society
is a question of moving as far to the right of this fig-
ure as possible.

The explanation above is complemented by figure 2,
illustrating the sequential nature of these outputs,
ranging from early-stage exploratory research re-
sults to a viable business. Value creation for society
is a question of moving as far to the right of this fig-
ure as possible.

3. Breaking down the impact work

- the Horizon Europe programme

This section considers how the above processes are
realised in the context of the Horizon Europe pro-
gramme (12). Examining this programme provides
insights into how governments and funding bodies
perceive impact work to be organised. In many cur-
rent research-funding programmes such as Hori-
zon Europe, an additional and mandatory condition
is the inclusion of a plan for the dissemination and
exploitation of a project’s results that illustrates how
the proposed measures will help achieve the expect-
ed impact of the project. The plan should contain
measures to be implemented both during and after
the project.

In section 2.2, the first three steps outlined in the
model relate to outputs and outcomes: 1) Explorative
phase, 2) Reach and 3) Sustainability of the action).
This paper focusses on Horizon Europe to illustrate
the central links between outputs, outcomes, and
impacts. In the programme, which is currently be-
ing planned and launched, impact will underpin the
evaluation metric deployed across the three pillars
of funding depicted in Figure 1: 1) excellent science,
2) global challenges and European industrial excel-
lence, and 3)innovative Europe. Horizon Europe thus
exemplifies a funding scheme with a mission-driven
approach. This approach links key societal chal-
lenges and relevance to a broad range of stakehold-
ers, including citizens, to an ‘investment mind-set’
and project portfolio approach at the supra-national
level (12).
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PILLAR1

Excellent Science

PILLAR 2

Global Challenge and European

PILLAR 3

Innovative Europe

Industrial Competitiveness

European Research Council + Health

CLUSTERS

Marie Sktodowska-Curie Actions

European Innovation Council

« Culture, Creativity and Inclusive Society
« Civil Security for Society

« Digital, Industry and Space

« Climate, Energy and Mobility

European Innovation Ecosystems

+ Food, Bioeconomy, Agriculture and

Environment

Research Infrastructure

Joint Research Centre

European Institute of Innovation
and Technology

WIDENING PARTICIPATION AND STRENGHTENING THE EUROPEAN RESEARCH AREA

Widening Participation & Spreading Excellence

Reforming and Enhancing the EU R&I System

Figure 3: Horizon Europe Framework programme (12)

The Horizon Europe programme specifically focus-
es on impacts by distinguishing between expected
impacts and measures to maximize impacts. These
are now considered separately in the context of out-
puts, outcomes, and impacts. In the Horizon Europe
programme, it is specifically stated that proposals
should address impacts using quantified indicators
and targets; furthermore, the process of creating
value from innovation should incorporate perfor-
mance measurement. Guidance on identifying rel-
evant quantified indicators was provided in section
2.1, again illustrating the conceptual link to perfor-
mance measurement.

Horizon Europe defines expected impacts on a
programme level for each specific topic. Thus, the
first objective is to describe how the project con-
tributes to those impacts that the European Com-
mission wishes to focus on. The European Commis-
sion states that the “plan for the dissemination and
exploitation of the project’s results (in the form of
outputs and outcomes)is key to maximizing impact.
This plan should describe, in a concrete and com-
prehensive manner, the area in which you expect
to make an impact and who are the potential users
of your results”. This value-for-money perspective
means that impacts ultimately need to lead to value
creation and value delivery to recipient stakeholder
groups while aiming to capture value. In other words,
the creation of innovative solutions should be com-
plemented with a viable, sustainable and potentially

profitable output model, also known as a business
model(13). The work on securing impact in such larg-
er-scale cross-disciplinary research programmes
can be achieved through five types of plan:

An impact maximization plan

A dissemination and communication plan
A sustainable action plan

A business plan

An outline for exploitation of the work

O NN

It is quite likely that only one or two of these plans
will be relevant to a particular research project.

3.1 The impact maximization plan

One method of maximizing impacts is to first list
the expected impacts and their qualities in as much
detail as possible. In addition, particular impacts
should be matched to the particular stakeholders
who will benefit. Next, the benefits of achieving each
expected impact should be noted alongside the po-
tential problems, risks or lost opportunities (pains)
of not achieving the impact. This should explicitly
state how benefits and pains are seen by each po-
tential receiving stakeholder. Subsequently, the
expected outputs and their associated outcomes
can be described. Evaluators seek to validate the
connections between what is proposed and the ex-
pected impacts listed, so the description should be
sufficiently precise for this purpose.
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A precise description can be achieved by following
the clock-wise process depicted in Figure 4.

Step 1. Identify relevant stakeholder and target au-
diences. Use this overview as a basis for creating
insights into stakeholder and target audience needs
through surveys, qualitative interviews or focus
groups, for example. Focus on primary stakeholders
and primary target audiences.

Step 2. Translate your insights from the stakeholder
and target audience analysis to prioritise impacts
within the scope of the call for funding.

Step 3. Use the anticipated impacts to develop ac-
tions that are outcome-related and hinge upon your
target audience insights from step 1.

Step 4. Use the anticipated impacts and outcomes
to develop actions that are output-related. Develop
measures of success for your outputs that hinge
upon your target audience insights from step 1.

Step 5. Develop measures of success for your out-
puts.

Step 6. Develop measures of success for your out-
comes.

STEP 5

N

Concrete outputs
from the research

~_

STEP 4

Outcomes across
identified target
project audiences

Step 7. Develop measures of success for your im-
pacts.

If necessary, steps 2 through to 7 can be repeated
in the light of new insights into any element of the
process.

Desired impacts include the following: enhancing
future innovation and research capacity; creating
new market opportunities; strengthening competi-
tiveness and the potential growth of companies;
addressing issues related to climate change or the
environment; and bringing forth other important
benefits for society. From a business perspective,
many of these aspects are directly related to creat-
ing value. Evaluators require value to be framed re-
alistically and clearly; they will require evidence that
applicants have the required level of competence to
carry out the tasks. Thus, evaluations will look for
realistic descriptions of potential barriers to creat-
ing viable business models, such as existing patents
and regulation, public acceptance issues, workforce
considerations, financing of growth, and hindrances
to cooperationwith other partnersin the value chain.

3.2 Dissemination plan and

communication activities
Second, the dissemination plan should describe how

Program-level impact
visions

ST 6  Stakeholder and target STEP 1
audience analysis

STEP 7

Expected impacts
across identified
stakeholder groups STEP 2

~__

STEP 3

Figure 4: Process of translating impacts to relevant outputs/outcomes
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the appropriate channels will be used to optimize
interaction with potential users during the project.
The full range of potential stakeholders, or target
audiences, should be addressed. These include
other researchers, research communities, potential
commercial users and buyers, potential corporate
strategic partners and value-chain participants, po-
tential investors, social and environmental organi-
sations, policymakers, standard-setters and educa-
tional organisations.

These potential stakeholders will most likely be
reached through various channels and may overlap.
When describing the proposed means of promoting
the project and its findings during the grant period,
this should be kept in mind. It is a good idea to con-
duct an overall stakeholder analysis which specifies
which stakeholders will be contacted at specific
points in the process. Dissemination should be pro-
portionate to the scale of the project and should
contain clear objectives tailored to the needs of dif-
ferent target audiences.

A well-organised dissemination plan is crucial to
most collaborative research planning because feed-
back from it helps to focus the project and identify
key audiences. As research outputs begin to mate-
rialize, the initial dissemination plan should allow

Primary Stakeholders

Secondary Stakeholders

Primary target audience

Secondary target audience

NAME

the project team to review and adjust the plan ac-
cordingly and begin to implement it efficiently. The
following eight steps should be considered in a dis-
semination plan.

1) State what will be disseminated

In specifying the potential research outputs, find-
ings, and products, the plan should explicitly state
what the research aims to clarify or change. How do
these objectives address the context or challenges
that have been identified? This can be used to iden-
tify anticipated key messages which include expla-
nation of the research results, how they comple-
ment and extend existing research, and what actions
should be taken as a result of them (14). It should be
noted that key messages are not simply a summary
of the expected results.

2) State the objectives of the dissemination
activities

Next, the objectives of the dissemination plan should
be clarified. What will be achieved in disseminating
this research project? The long-term goal of the re-
search may relate to policy change, climate change,
consumer practices, or even culture, all of which are
considered to be impacts. However, it is also impor-
tant to include the supporting, shorter-term goals,
i.e., the outomes of the research.

PREFERRED COMMUNICATION
CHANNEL AND FREQUENCY

Figure 5: Stakeholder and target audience listing
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3) Identify stakeholders and target audiences
This step includes stakeholder mapping and prioriti-
zation: it is important to note that stakeholders and
target audiences may differ. Stakeholders include
groups that may be affected by impacts, whereas
the target audience is affected by outcomes. Both
groups may be important targets of dissemination
activities, and mapping should be as specific as
possible to identify potential users of the research.
It may be advantageous to divide the two lists of
stakeholders and target audiences into primary au-
diences (more important) and secondary audiences
(less important) and allocate dissemination efforts
accordingly.

Having been identified, representatives from the
primary stakeholder/target audience groups should
be asked which type of communication they prefer
and with what frequency they would like to receive it.

4) Identify influencers (within and outside of tar-
get audiences)

After identifying an adequately diverse set of rep-
resentatives, the next step is to create a second list
of potential influencers who can boost the uptake of
the research results. Influencers should be credible
people or organisations with a positive view of the
objectives. The dissemination plan should identify
how to engage with influencers, such as in work-
shops, seminars, conferences, newsletters, and
other outreach activities. In addition, influencers
can help market the research and bring examples
to the appropriate channels. This could be through,
for example, social media activity, conference calls,
websites, or newspaper articles.

TARGET AUDIENCE/
STAKEHOLDER GROUP

COMMUNICATION
CHANNEL APPLIED

5) Create a detailed communication plan

The detailed communication plan specifies the ac-
tivities, channels and timing of communication, and
identifies individuals responsible for it. Communi-
cation activities are those activities undertaken to
reach each target audience. They can include press
releases, newsletters, posts, briefings, and presen-
tations. Communication channels should be chosen
to support activities and can include printed materi-
als, web sites, online stories, videos, and podcasts.

A good communication plan has activities that reach
each target audience and considers their attitudes,
habits, and preferences. Messages should be clear,
simple, and action-oriented, and the style and con-
tent should be tailored for each audience. Messages
should be based on what an audience wants to know,
rather than on what the researcher thinks it should
hear (14). In addition, successful communication
plans go beyond using only traditional vehicles such
as publication in scholarly journals and encompass
activities that promote a two-way dialogue. Face-to-
face meetings or briefings are a very effective way
to reach decision-makers. It is advisable to sched-
ule meetings either regularly or in conjunction with
main activities to ensure that communication com-
mitments are being met and that activities have the
desired effects.

6) Outline obstacles

It is advisable to identify potential obstacles to dis-
seminating the research so these can be tackled
more effectively if they arise.

TASK DIVISION AND
RESPONSIBILITY

FREQUENCY

Figure 6: Detailed plan of communication activities
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TARGET AUDIENCE/

BJECTIVE
STAKEHOLDER CROUP OBJEC >

COMMUNICATION
CHANNEL APPLIED

MEASURES OF SUCCESS
TOWARDS THIS OBJECTIVE

Figure 7: Monitoring communication objectives across each stakeholder group

7) Establish a budget

Time and budget requirements for dissemination
and communication are frequently underestimated.
Effective dissemination involves the careful con-
sideration of budgeting for aspects such as travel,
layout and printing costs, translation, equipment,
access costs to media and databases, costs of food
and drink, IT support, and rental costs of locations
(14). The employee resources (hours, times and pay
rates) needed to plan and coordinate communica-
tion activities should be identified as precisely as
possible.

8) Establish monitoring and evaluation

The process of evaluating the dissemination and
communication plan should be clearly stated. This
begins with articulating how the success of dissemi-
nation efforts and outcomes will be determined, and
identifying measurable criteria for each communi-
cation activity on this basis. Plans for providing and
obtaining feedback to and from end users should be
made at this stage.

Lastly, the evaluation should consider the possible,
and most probable, development trajectory of the
project. The European Commission states, “Your
dissemination plan should give due consideration to
the possible follow-up of your project, once it is fin-
ished.” Such a follow-up can be in the form of a plan
for sustainability of action or further exploitation
and commercialization, as described in sections 3.3
and 3.4.

3.3 Plan for sustainability of action

A plan for sustainability of action outlines how a
project will be sustained until it is mature enough
for commercialization. This may require further re-
search and development such as wider testing or
refinement of outputs to form a developed technol-
ogy or model. Such improvements will most likely re-
quire additional investments such as research fund-
ing, sponsorship or donations.

Prospective exploitation may also require a set of
other conditions to be satisfied, including the adop-
tion or adaptation of regulations, the diffusion of re-
sults and technologies into certain value chains, or
public reception of the results. The objective of sus-
tainability plan is to ensure the output ensures that
abusiness plan with the goal of commercializing this
output can be established.

This sustainability plan should include the following

elements:

« A depiction of the maturity stages present in
the current context (e.qg., research or technology
maturity) using a relevant capability maturity
model (15) or similar model.

«  Anassessment of the current maturity of the ex-
pected research output in this context.

« Anassessment of commercialization in terms of
the quality/maturity of the output. This may in-
clude:

« Discussion of how the chasm between
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early adopters (technology enthusiasts
and visionaries) and the early consumer
majority (pragmatists) can be bridged (16).

« Discussion of the process of securing
investment capital for commercial pur-
poses from an initial position of limited
funding, known as the infamous Valley of
Death (17).

« The development and protection of intellectual
property (IP).

« The development of ownership agreements be-
tween researchers, their universities, and fund-
ing bodies, including rules for later dispersion
and sale of ownership rights, and the establish-
ment of governance structures around the own-
ership

« An assessment of the maturity of the environ-
ment and context. Suggested measures may
include the creation of a temporarily protected
niche market via collaboration with government
to adapt legislation (18), assessing maturity in
the industry, or raising consumer awareness
in order to bridge adoption chasm mentioned
above (16).

Service perspectives are of increasing interest to
traditionally product-oriented industries. This pro-
cess of servitisation offers an alternative to compet-
ing purely on low product prices, since the service
component is key to creating and capturing value.
(19). One nuanced discussion of the differences be-
tween innovation types (i.e., business model innova-
tion, product, and process innovation) expands this
point, showing that the types of intellectual capital
involved in an exploration exercise influence the
business model innovation process(20).

Onasocietallevel, the transformation froman inven-
tion society based on technologies, products, and
patents into an innovation society able to commer-
cialize innovation, is of great significance. It is also
crucial that more innovations survive through the
Valley of Death (17). For this to occur, these services
must be considered a more integral part of the value
propositions of research projects. Chesbrough (18)
argues that “a mediocre technology pursued within
a great business model may be more valuable than a
great technology exploited via a mediocre business
model"”.

1

3.4 The business plan
The business plan should answer the key question:

How can a profitable business be created from the
output?

Thisbroad question can be broken down intoits con-
stituent elements. The extant literature on business
cases and business plans is indicative of the follow-
ing fivefold structure, which has been fine-tuned
to match the typical requirements of research pro-
jects. Many required elements of the business plan
can be directly derived from the research proposal,
but the plan also contains elements that go beyond
the research and planned outputs, outcomes, and
impacts: it may be difficult to analyse before the fi-
nal stages of a project.

1) Opportunity

(This entails relating the knowledge of anticipated

outputs, outcomes and impacts to the relevant

stakeholders.)

-« What is the concrete output and which needs
does it address? (jobs to be done)

« How is this different from current solutions and
why would a given customer wish to pay for this
solution?(pains/gains)

« Whyisthe researcher the best choice to do this?

« Which business model can capture value from
this opportunity?

2) Market space

(This entails using knowledge of the innovativeness

of the proposed solutions to argue against the con-

tinued use of existing solutions.)

- Which alternatives are currently present in the
market?

«  Which customer segments do the solutions ad-
dress?

« What are the size and growth prospects of the
target market?

« What is the market's profitability? (see Porter’s
Five Forces model[21])

« How do other competitors compare?

+  Whatis the marketing plan and how will the
business be promoted?
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3) Company overview

(This entailsan honest appraisal of the of the consor-

tium’'s competence to execute the business plan,.)

«  Who are the key employees and what are the key
competences?

«  Who will be on the management team?

«  What will the governance and reporting struc-
tures be and who will serve as advisors?

« How will the consortium/ownership agreement
and the ownership and access to key knowledge,
intellectual property rights (IPR), research data
IPR, and IPR protection be handled?

«  What are the details of the organisation, includ-
ing its operations, sales planning, locations, and
facilities?

«  Whatis the wider business scenario (include, for
example, a PESTEL and SWOT analysis)?

4) Financials
«  What are the economics of the business case
i. What are the expected revenues and costs?
What is the profit and loss forecast?
ii. How will the business make money?
iii.What are the key metrics?

«  What is the capital requirement to start the
business?
i. What sources of capital will be sought for which
phases?
ii. What is the expected cash burn rate?

5) Execution

«  What are the vision and strategic objectives?

« How will a milestone plan be articulated?

« What is the execution plan for the following six
months, including goals and consequences and
how this will be reported?

« How isthe business model expected to evolve?

3.5. An exploitation work package exam-
ple

Exploitation refers here to the process by which the
benefits of research can be maximised. This section
exemplifies how an exploitation work package can be
organized and thus the potential for business schol-
ars to support such projects. The impact work pack-
age should reflect the relevant exploitation strategy

for the project. The design of exploitation strate-
gies is highly dependent on the type of project and
the type of output being produced, whether these
are supporting infrastructures, data, tools, models,
technologies, or solutions. In section 2.2, the last
three steps in the impact/exploitation continuum
relate specifically to exploiting the output. Section 3
discussed different elements of the impact of work
and the types of plans that a research project could
utilize to convince the funder that a valuable return
on investment will be obtained.

Research projects vary in type and focus, meaning
their outputs foster different types of potential ex-
ploitation. Types of output include the following:

« Preliminary investigations and pilot studies

« Ground-breaking research and exploratory stud-
ies

« Models that explain phenomena

« Tools that are applicable to processes

« Solutions that embrace multiple perspectives

- Empirical testing and validation of data and
datasets(e.qg., related to technologies or models)

- New technologies

« Supporting infrastructures

« Demonstrations, showcases, and minimum vi-
able products (MVPs)

« Prototypes

« Use cases of prototypes and beta versions

« Production-ready products and services

It is assumed that the type of exploitation undertak-
en will depend upon the potential value propositions
of the outcomes, which, in turn, are dependent upon
the target stakeholders. Often, a portfolio of ac-
tions is designed to foster outcomes. Such actions
include sampling key stakeholders in a business
ecosystem to explore potential users needs; co-de-
signing interfaces with potential users; and gather-
ing usage data ontechnologies or models adapted to
and tested in local settings. The exploitation set-up
also depends on the maturity level of the output; for
example, whetheritisin the format of anidea, anin-
novation, an MVP or a working prototype.



1. UNDERSTAND

A) Market, competitive and
IPR assessment

B) Identification of existing
business models and

2. DESICN

Design tools and facilitation
techniques are applied to
identify, test and evaluate
possible business models

value chains

Working Paper - Aalborg University Business School

3. EXECUTE

The identified business
model(s) are prepared for
implementation using
project execution methods

Figure 8: Three generic exploitation phases

In one completed project, the exploitation work
package was guided by the question:

‘How is it possible to make money from the techno-
logical solutions and related IP generated through the
project?

To answer this question, it was first necessary to un-
derstand the competitive landscape of the industrial
setting where these technologies would be deployed
as well as the business models currently being ap-
plied in the relevant industries. The next step was to
study how the IP created in the project was of value
to(1)users of the technological solutions and(2) oth-
er potential corporate stakeholders.

The objective of the exploitation work package was
to develop a sound set of business models around
the technologies being developed. This phase of the
research consisted of three basic stages: (1) under-
standing, (2) designing, and (3) implementing. These
were dispersed across two periods over the course
of the project. The initial understanding stage was
addressed in the early stages of the project in or-
der to identify possible models for structuring the
exploitation objectives. The resulting knowledge
was fed back into the parallel clinical development
phases through the status reports that were shared
in the project.
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The understanding phase consisted of two parts.
First, a series of quantitative desk-research-based
assessment exercises including market assess-
ment and an IPR assessment exercise was under-
taken. Market assessment included the analysis and
evaluation of potential market sizes, as well as the
potential for profit, growth and competition, with
macroeconomic and political factors also consid-
ered. Next, a more qualitative assessment of the
existing business models being applied in the mar-
ket, the qualitative aspects of the applied revenue
models, preliminary customer insights, and analysis
of value chain structures and strengths were con-
sidered. This understanding phase thereby provided
a detailed overview of the environment in which the
technologies would eventually be launched. It is im-
portant to be explicit about these factors during the
development of new products.

Next was the design phase. This was primarily based
on qualitative methods and utilized both interven-
tionist and non-interventionist studies. Initially, a
reference group comprising potential users, devel-
opers, and professionals in the industry was estab-
lished. The design phase was facilitated through a
series of workshops that combined design think-
ing techniques, documentation, external experts,
and tools to assist in identifying innovative busi-
ness models. Among the central tools applied were
value propositions, customer insights, business
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model canvasses, stakeholder maps, and motivation
matrices. At the outset of this phase, the identified
business models were tested using springboard and
investor panels.

Finally, in the execution phase, the identified busi-
ness models were adjusted, optimized, and prepared
for implementation with the aim of developing con-
crete exploitation strategies for the technologies.
This phase involved the development of detailed
plans for the business and execution of the project,
including the organisation of the resulting company,
responsibilities of partners, and identification of the
competences deemed necessary to its financial vi-
ability.

The three phases of the exploitation work package
described here led to six specific tasks with two mile-
stones, one for the early stage and one for the later
stage of the exploitation work.

Task 1: Market assessment
Assessment of market size, profitability, growth po-
tential and the competitive landscape:

1. Preliminary market assessment

An early, preliminary assessment of the market
and IPR situation for specific technologies was
carried out. This provided up-to-date information
to help define a clinical protocol and refine the
technologies.

2.Updated market analysis was completed and
exploitation strategies were developed.

The value chain, updated IPR situation and market
(size, trends, opportunities, and end users’ needs
and interaction) were analysed. Specific exploita-
tion plans and strategies for each partner and po-
tential business models were developed.

Task 2: IPR assessment

Task 3: Evaluation of existing business models

This entailed the evaluation of existing business mod-
els and existing revenue models, generating prelimi-
nary customer insights, value chain structures, and
value chain strengths.

Task 4: Design and execution of potential business
models

This entailed the design and testing of potential busi-
ness models, and the development of business model
execution plans.

Task b: Assessment of the exploitation potential of
the involved companies, assessment of potential
business models and the requirements for testing,
and the development of execution plans for the mod-
els.

Task 6: Development of a business plan

4. Implications and conclusions

The objective of this paper is to raise awareness of
the need to reflect on the impact of research. The
stark reality of academia is that public and private
funding sources are increasingly emphasising value
for money, i.e., what they term impact, in their deci-
sions: this criterion applies regardless of whether re-
search is desk-based (funded by university research
time)orincludes activities that are funded by external
sources. Increasingly, therefore, funding bodies are
looking to fund research projects and innovation ac-
tivities that can make some kind of a difference. Eval-
uators of project proposals (and indeed, academics
themselves)are looking for “advanced and high-quali-
ty research that can make areal impact on society”. In
addition, they want to ensure that projects deliver on
their aims, and that the money invested creates real
returns. In other words, they want to have their cake
and eat it too!

In addition, the breakdown of impact work provided
in Section 3 indicates how business academics can
contribute to research projects in other disciplines
such as the natural sciences and humanities. This is
because in an impact-oriented paradigm(recalling its
relatedness to value for money), performance meas-
urement and management are of particular impor-
tance.

Awareness of the evaluation paradigm isimportant as
its influence on what counts as meaningful research
continues to grow. The current paper has aimed to il-
luminate the values and processes that are involved in
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this transformation. It is key to understand that evalu-
ators are seeking projects that identify and deliver on
clear and concise impact measures. For researchers
looking to apply for any type of competitive funding,
an overview of how to organise work to create im-
pact is provided by this paper. First, the differences
and linkages between outputs, outcomes, and im-
pacts were explained, alongside those of innovation
and commercialisation and how to identify relevant
measures of impact. These ideas indicate the need
to build impact-narratives around existing research.
Showing a strong impact-focused CV may help to
support future job or funding applications. Moreover,
administrators need precise plans so they can assist
researchers in meeting goals and conducting activi-
ties. Therefore, a breakdown into distinct impact-re-
lated plansis suggested. Not all research projects are
expected to implement all plans and the example in
section 3.5 illustrates how plans 1, 2, and 4 were com-
bined for a specific project.

This paper also provides important insights for poli-
cymakers and evaluators. With the innovation/com-
mercialization process, it is crucial to keep in mind
that impact and creating viable, sustainable business
models, is not something that should be approached
sequentially and left after a research and innovation
exercise has been completed. Rather, the processes
must be integrated concurrently and iteratively into
the entire research project. This advice should be in-
cluded in the quiding documents provided by funding
bodies, or at least be mentioned in evaluation guides.

It is advantageous for evaluators to receive struc-
tured accounts of the expected impacts of a project.
Such an impact analysis should list expected impacts
and their qualities, matching impacts to specific
stakeholders. For each expected impact type, the
benefits of achieving it and the potential pains if it is
not achieved should be explained from the perspec-
tive of each potential receiving stakeholder. From
this outset, the project description should articulate
the expected outputs and the outcomes to which
they will lead. Evaluators should be able to validate
the connections between the proposed outputs and
their expected outcomes and impacts, as well as re-
late them to the impacts listed in the call. Ideally, the
description, or impact maximisation plan, should be
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sufficiently precise for evaluators to assess the prob-
ability that the described outputs and outcomes will
make the desired impacts.

Subsequent plans should cover the dissemination
and communication of research, its sustainability the
overall business operation and the exploitation out-
line. Articulating these in the guidance for applicants
in research calls would lend transparency to the pro-
cess, improving understanding among researchers,
administrators, and evaluators. The goal of policy-
makers should be to construct guidance that enables
applications to easily tie together aspects of the im-
pacts of a project.

When identifying impact and performance measure-
ments, it is helpful to use a framework that ensures
coherence between outputs, outcomes, and impacts
(see example in Section 2.1). In addition, KPIs should
be SMART and anchored across three dimensions;
they should reflect 1) the resources that go into the
process, 2) the actions and activities performed, and
3)the resulting effects.

In conclusion, policy makers need to be aware that
the impact/exploitation continuum is not of equal
relevance to all projects, and guidelines should there-
fore be flexible. Paying close attention to the posi-
tioning of research in the maturity and financing gap
is an important part of evaluators’ work which should
be precisely articulated in guidance documents. In
securing sustainability and viability, research funding
bodies may need to work proactively to create fund-
ing combinations. For instance, granting research
access to seed capital organisations as part of fund-
ing schemes relatively early in the process and estab-
lishing fora to facilitate these types of matches.
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