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Abstract: Although it is often viewed as a somewhat unpredictable process, thÊ importance of defining clear strategies for
innovation is recognized. For this reason, many organizations develop processes that support innovation" in Portugal, the
Portuguese Standard 4457:2007 (NP 4457), which defines the requirements for a Research, Development and lnnovation
Management System {RDIMS), was introduced in 20A1. These requirements act as guidelines for organizations that
recognize the importance of innovation. This study aims to create a set of proposals, based on the NP 4457, tkat support
the management of innovation in a small enterprise in the food industry- A case study was carried out in a business

environment with a duration of 6 months. ln this case study, with an exploratory nature and a qualitative approach, data
collection involved documentary analysis, participatory observation and unstructured interviews. After analysing the reality
of the company, an lnnovation Support System was presented, divided into three components: Strategic Definition,
Innovation Process and Evaluation of the lnnovation System. The Strategic Definition component has the function of
defining the responsibilities and deiimiting the scope of innovation for the organrzation. The lnnovation Process includes a

set of processes, all the way frr:m the internal and externai analysis of the organization, through idea management,
evaluation, selection and project rnanagement to the final result of the innovation process. Finally, the Evaluation of the
system has the function oí analysing its performance and proposing improvements. The system proposed here is an

attempt to operationalize the recornrrrendations of the Portuguese Standard having in rnind the specificities of 5MEs.

Although it was created for a specific firm, it is based on generic references (such as the Stâge-Gate Model cr the Chain-

linked lnteractive tr,4odel) and it does not involve specific activities or characteristics of the organization or industry for
which it was intended, which makes it possible to adapt it to other SMEs that are interested in improving innovation
rnanagement performance andlor in the NP 4457 implementation and certification.

Keywords: innovation projecti; innovation management; R&D managernent; innovation management systems;
certifi catlon

1. lntroduction

The ability to innovate aliows companies to differentiate themselves from their competitors by improving their
processes or by being able to produce goods or services more valued than their competitors (Leite,

Albuquerque and Leal,2007). lnnovation is often associated with technological advances, but this is a limited
vlsion, as innovation is present in another areas than technology within organizations.

lnnovation is inherently uncertain, somehow disordered, made up of some of the most complex systems and

subject to change of various types. Moreover, it is also difficult to measure and requires close coordination of
adequate technical knowledge and excellent market-critical ability to satisfy ail constraints simultaneously

{Kline and Rosenberg, 1986). Despite being popularly described as a process without rules or plans, studies
have shown that successful innovators have clearly defined strategies and management processes for
innovation (Schilling, 2005).

h2AO7, based on the Chain-linked lnteractive Model, the Portuguese Quality lnstitute created the Portuguese

Standard 4457:2AA7 (NP4457). The Standard presents the necessary requirements for a Research,

Development and lnnovation Management System (RDllvlS), and aims at the certificatiorr of organizations,
ensuring the recognition of the necessary technícal skiils for the management of innovation.

Due to their síze and their characteristics, small and medium-sized enterprises (SMEs) feel that the innovation
process is often hampered. The correct application of the standard in SMEs aliows a systematic planning of the
innovation process, thus helping to more easily recognize the opportunities and threats to which the
organization is exposed, taking more advantage of the innovation process. ln addition, the standard implies a

continuous evaluation of the innovation process, which may act as a reflection for the organization on its own
innovation processes.

The objective of this study, which adopted a qualitative and exploratory approach, was to define procedures
and practices for innovation management that are best suited for a small enterprise in the food sector, making
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its innovation process more agile and that can serve as a basis for a future implementation of the NP4457. The
study proposes an integrated system of innovation management, comprised of severai phases, which wer"e

designed having ín mind the characteristics of a resource constrained SME, and that will hopefully improve and
facilitate the proper management of innovation in this category oÍ organizations.

2. Literature Review

2.1 lnnovationDefinition
lnnovation is nowadays a very common word in the world of organizations, but its definition remains
somewhat elusive. lnnovation is often associated with cutting-edge technology, but that may be a reductive
view. Often, it is less a question of technology and more a way of thinking and discovering creative solutions
within organizations (Amabile, 1988; Hldalgo and Albors, 2008), by adapting their knowledge and skills in their
offerings or in the way their products or services are delivered (Tidd, Bessant and Pavitt,2005). lnnovation
occurs in an allstract way within organizations at a technological, marketing or organizational level, generating
different results from case to case, and may involve varíous types of innovation (product, process, marketing
or organizational). In fact, the successful innovations result from a good combination of the various
organizational competencies (Caraça, Ferreira and Mendonça, 2006).

lnnovation can then be seen as a tooi for entrepreneurs, that is, the way through which they can exploit
change as an opportunity for a different business or service (Drucker, 1985). The adoption of innovation ailows
organizations to adapt to the environment ín which they are inserted or anticipate changes in order to
increase or maintain their effectiveness and competitiveness (Damanpour and Gopalakrishnan, 2001).
lnnovation is what agile companies do, that is, they constantly reinvent themselves in terms of their solutions
to the riddie represented by the threats and opportunities in their environment. This may meân adopting new
technologies, or own generation (Bessant, 2003).

This study adopts the definition given in 2005 by the Organization for Economic Co-operation and
Deveiopment (OECD), which befined innovation as "the implementation of a new or signiÍicantly improved
product (good or service), process, a new marketing rnethod, or a new organizational method ln business
practices, workplace organization or external relations." (OECD, 2005, p.a6).

2.2 lnnovation Management
lnnovation can be seen as a process involving the invention of something and the exploitation of its resr-rlts

(Roberts,2007). The task oí managing this process is then to create specific routines for the company.
Routines represent the approaches that a given organization makes to meet the challenge of innovation.
lnnovation routines are increasingly recognized for their contribution to competitive advantage, and can't
simply be copied from one context to another, they need to be learned and practiced over a sustained period
of time {Bessant, 2003).

Following are some of the areas that should be marraged to facilitate innovation. lt is necessary to consider
that the management of these areas should be done in a joint way, creating routines, and not individually.

lnnovation strategy - managing the innovation strategy requires understanding the what, why, and
when of the innovation activity. This rneans developing, reviewing and updating an innovation policy
and strategy consistent with the organization's mission and setting innovation goals in the short and
long term (Adams, Bessant and Phelps, 2006; Hamel, 2006; Cooper, 2011).
Portfolio Management - involves the definition of a diversified portfolio that encompasses different
types of innovations. Choosing the right innovation projects isn't always easy, it is necessary to
recognize the lack of information that exists in the initiai phases and adapt selection criteria that are
nrore broad than the financial indicators, including criteria like business opportunity or technical
feasibility according to the projects (Adams, Bessant and Phelps, 2006; Cooper,2Aú,2013; Mitchell,
Fhaal and Athanassopor,rlou, 2014).
Project management - a project can be defined as a unique enterprise, represented by a sequence of
activities, límited in time, to achieve the objectives determined within a given budget. Due to the high
level of uncertainty, the application of project management methodologies allows organizations to
obtain the best results during its execution (lgartua, Garrigós and Hervas-Oliver, 201.0; Miguei, 2013).
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Innovation process - innovation development is managed and improved through a clear process, using
a structured step-by-step logic to guide and manage innovation (igartua, Garrigós and Hervas-Oliver,
2010; Cooper, 2011).

Leadership and organizational culture - Organizations can provide enough freedom to allow the
exploration of creative possibilities, but they also need control over the innovation process to manage

it effectively and efficiently. lnnovative organizations must adopt contrasting structures and attitudes
as they move from initiation to the stages of implementation of innovation {Adams, Bessant and
Phelps, 2006; Cooper, 2CI77).

Resources - Resource management for innovation means providing adequate resources for people to
explore ideas, and ensuring that peopie have the resources and space to develop opportunities oÍ
innovation (lgartua, Garrigós and Hervas-Oliver, 2010; Cooper, 2011).
Human Resources - attract. recruit, motivate, reward and develop individuals are the backbone of
effective resource management for innovation (COTEC, 2010).

Knowiedge management and intellectual property - knowledge management is concerned with
identifying, translating, sharing and exploiting knowledge within an organization. lntellectual property
is intended to protect the intangible goods created by the intellectual activity of the human being, and
are owned by the companies or persons who create or own them (Teece, Pisano and Shuen, 1997;
Tidd, Bessant and Pavitt, 2005).

Technology - organizations must be aware of technological developments since they can't always
create their own solutions. Clearly, technology solutions may already exist elsewhere, and an

innovative organization can simply adopt or adapt them through simple modifications to a new
purpose (Roberts, 2007; Teece, 2007).

Market connection - connecting to the market can make the difference between a good idea and a
successful product, since without marketing and sales, a product innovation or a new service wouldn't
attract the interest of customers (lgartua, Garrigós and Hervas-Oliver, 2010).

External networks - the creation of ínnovation networks allows companies to reduce the costs or risks
invoived in developirfg new technologies or entering new markets, achieving econornies of scale,

reducing the time to develop and seil new products and to promote the exchange of knowiedge (Tidd,

Bessant and Pavitt, 2005).

Performance measurement - as with any other management aspect, innovation management requires
adequate measurement systems to enable rnanagers to calculate the impact of innovation activities on

company performance (Adarns, Bessant and Phelps, 2006; Saunila, 2016).

2.3 lnnovation ManagementStandard
ln Portugal, according to the Community lnnovation Survey 2014, the Sl\4Es were the companies that showed
the lower rate of innovation activitíes and innovation results when compared with large companies and this
survey also showed that they had more obstacles to innovate (DGEEC,2016). To facilitate the innovation
management process, the Portuguese Quality lnstitute created the Portuguese Standard 4457:20A7 (NP4457)

in 2007" The Standard presents the necessary requirernents for a Research, Development and lnnovation
Management System (RDIMS). These requirements act as guidelines for organizations that recognize the

importance of innovation. The standard is based on the Chain-linked lnteractive Model, it is applicable to any

organization, to any type of innovation and it is oriented towards continuous improvement {lPQ, 2007).

The NP4457 is divided into four sections. ln the first section - Í\4anagement Responsibilities, it is necessary to
establish a Research, Deve!opment and lnnovation (RDl) policy that guldes the entire organization, and which
must be aligned with organizational strategy. The RDI policy must be deployed in measurabie objectives, to
which are given responsibilities and methodoiogies for its implementation, so that later the organization's
situation can be reflected and re-evaluated in the face oÍ the results.

The RDI planning section involves planning for the detection of threats and opportunities through the
interfaces, how you will capture and evaluate the ideas or opportunities arising and the management of the
resulting projects.

The third section encompasses the implementation and operation of the RDIMS. At this point, RDI

management activities that must be carried out by organizatíons, such as portfolio management and idea
management, are identified by the standard. The organization shall also ensure the establishment of

a

I

a

a

a

c

a

1017

a

a



João Pereira and Fernando Romero

appropriate external and internal communication procedures, as well as registration and control of all

documentation relevant to the RDIMS.

The fourth section reÍers to the evaluation of results and improvement and indicates that the organization
should implement procedures to evaluate the results of the innovation process. One requirement of the
standard is that internal audits must be conducted, by people who aren't auditing their own work.

3. Research Methodology

This study aims to create a set of proposals that support the management of innovation in the company
Gelado Colorido (which means Coloured lce Cream), based on the NP4457 standard. This is a small company,
belonging to the foocj industry. lt was created ín 2A12, with the intention of offeríng its customers functional
ice creams (an ice cream that has some health benefit). Given the high level of RDI associated with this type of
products, the company intendeci to structure a RDIMS to facilitate the innovation process,

During the study, the perspective adopted was essentially positivist and the nature was essentially exploratory,
insofar as it was based on established concepts and theories, although the approach is predominantly
qualitative. ln this case study, the collection oÍ data mainly involved docurnentary analysis. The documentary
analysis inciudeci the selection, treatment and interpretation of existing information in documents and was
carried out in a systematic way and it was fundamental for the creation of the proposed system. This analysis
mainly involved the NP4457, COTEC's guide to good practices for innovation management, the RDI activities
manual by COTEC and the strategic analysis of the organization. Since the investigation took place in a business
environment, and as a way of completing or confirming the information gathered in the documentary analysis,
participatory observation and unstructured interviews were used. Participatory observation allowed to analyse
the routines and procedures currentiy developed in the organization, while unstructured Ínterviews allowed to
understand the perception that employees had about innovation in the organization, speciatly the
administration and the quality de§artment.

4. The lnnovatlon Suppàrt System

After analysing the reality of the company, an lnnovation Support System was presented, divided into three
components: Strategic Definition, lnnovation Process and RDIMS Evaluation. This system is based on the Stage-
Gate Model, on the Chain-linked Model and on selected recommendations and adjustments of the Portuguese
Standard 445V:2007, which were deemed more adequate to the smal! firm under study. The Strategic
Definition defirres all the guidelines to the innovation process according to the organizational strategy. The
lnnovation Process includes four phases: lnterface l\4anagement, ldea Management, Project Evaluation and
Selection and Project Management. The phases aren't sequential, since the interfaces represent all internal
and external communication of the organization's knowledge, and function as support elements to the internal
process of innovation. The different phases are divided into several stages and control points/gates, which
must be established during the Strategic Definition phase. The stages represent the work done, while gates

represent the decision making, which ensures compliance with the requirements necessary to move to the
next stage. Given the high level of uncertainty to which innovation projects are associated, these divisions can

mitigate uncertainty and control costs and time duríng their implementation. The number of stages and gates

must be adapted accordingly with the uncertainty associated with the projects. Finally, the RDIMS Evaluation
aims to detect all the failures and suggesting improvements, working as an input to the Strategic Definition.

The following sections will define more clearly each phase, which were designed to address specific difficulties
that a small firm faces and that can contribute to improve substantially the management of innovation irr

resourcÊ ccnstrained firms.

4.1 Strategic Definition
The Strategic Definition delimits the scope of RDI activities and should have a reach not only in the short term
but also in the long term. ln order to make the system work, an RDI policy must be established and
documented to help ensure the alignment of RDI activities with the organization's strategic objectives. ln
addition, the organizatlon must define the RDI objectives. These objectives should be consistent with the RDI

polícy and should be SMART {SP1,2013), specific, measurable, achievable, realistic and time-limited. The RDI

policy and objectives should be regularly reviewed and updated, communicate<j and understood by the entire
organ ization (COTEC, 2010).
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The Strategic Definition also has the purpose of delegating the responsibílities of those involved in innovation,
who need to ensure that all activities are carried out irr accordance with the strategy established for the
success of innovation in the organization. ln addition to the person responsible for RDl, the evaluation
cornmittee should also be defined, which will be responsible for decision making during the innovation
process.

The Strategic Definition should include the definition of strategic axis, so that the RDI portfolio isn't limited and
can guide the enrployees at the time of suggesting ideas. The choice of strategic axis helps to delimit scope and
can vary, for example in relation to the type of innovation, the degree of novelty or the level of
risk/uncertainty. During the selection of the strategic axis, the resources must be allocated to each one of
them, as well as the control points and their critería and methods for selection should be defined. The criteria
need to consider the type of projects it is evaluating, because not all projects are technology-based
innovations or market related.

4,2 lnnovation Process

4.2.1 lnterface management
The first phase aims to manage the different interfaces presented in the Chain-linked lnteractive Modei, to
ensure the circulation of knowledge between the organization and the environment that surrounds it. This
analysis seeks to identífy the agents of the external environment (macro and micro) that interact with the
organization for the production of knowledge, as weli as to detect the opportunities and threats that the
organization faces. During this analysis it is also necessary to define which activities are crucial for the
exchange of information, ensuring that these are planned, implernented, maintained and updated. Finally, it is
important to establish procedures for collecting, documenting, analysing and treating, disseminating and
valuing information. l

The Chain-linked lnteractive i oOet presents three distinct interfaces (technological, market, organizational)
for capturing knowledge, and the organization should define the activities for each of them. The activities
chosen for lnterfaces Management will act as support activities for the internal process of innovation.

The Technological lnterface encompasses all the activities used to guarantee Technological Surveillance,
Cooperation and Forecasting. Technological Surveillance consists in the systematic observalion of the
surroundings with respect to the existing technology in the market and the technological advances.

Technological Cooperation encompasses partnership activities with other institutions and organizations, with a

view to sharing technical and scientific information and joint development of products and processes. Finally,

the Technological Forecast consists of prospective activitíes focusing on the development of technologies of
potential economic interest"

The Organizational lnterface defines the activities or tools necessary to guarantee the creation or exchange of
organizational knowledge, through lnternal Creativity, Organizational Capacity and Knowledge lVanagement.
lnternal Creativity inciudes the practices of harnessing and stimulating the internal creativity of the innovative
company. Organizational Capacity refers to the design strategies for innovation. Knowledge management
consists of the practices of generation, validation, codification and diffusion of existing knowledge in the
innovative company and management of external knowiedge needs.

The management of the Market lnterface consists in the identification of lnternal and Çxternal Analysi-s

activities, lntellectual Property and Analysis of New Clients, to ensure the necessary knowledge about the
market. The lnternal and External Analysis consists of analysing the internal and external context of the
innovative company and its positioning considering relatíve strengths and weaknesses in the environment.
New Customer Analysis covers observation and analysis of potential customers and new user markets. Finally,
lntellectual Property refers to the management of the possibilities offered by intellectual property regímes for
the protection, exploitation and dissemination of the results obtained in the innovatlon process.

4.2.2 ldea Monogement
The Management of ldeas comes from the Management of lnterfaces, that is, many of the ideas proposed
arise through threats or opportunities detected in the environment in which the company is inserted. ln an
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innovative company ínternal creativity must be encouraged, and therefore everyone must have the
opportunity to give their opinion, as well as to receive feedback on ideas submitted.

lnitially the employees should record all their ideas, so that in the future it is possible to evaluate the route
that the idea had during its existence. The collection of ideas should allow the creation of a database or a

repository which, in turn, will allow evaluation and selection based on the same criteria, and hence

constituting pre-projects" The recording of ideas and the creation of the idea repository makes it easier for the
organization to collect data needed for the evaluation of the RDIMS, At this stage, the criteria for the
evaluation must be wide-ranging since there isn't much informatíon about the idea. The criteria may be

retated to the strategic framework, the opportunity that the idea can give to the organization or the adequacy
of the resources of the organization to the idea.

4.2.j Project Evaluatían ond Selection
The Project Evaluation and Selection phase precedes the development of the innovation and should confirm
the attractiveness of the project before there is a greater investment. This phase begins with the division of
ideas into the strategic axis, so different types of projects can be separated and follow their paths according to
the Strategic Definition.

During this phase business plans should be created, which must translate the customers' needs into technically
and economically viable solutions, for product innovations. innovations that aren't product related should
present their advantages to the organization considering the criteria defined for their selection, focusing on
technical and economic feasibility.

The selection of the projects must be made according to the strategic axis. The use of scoring models is

recommended, once it allows a broader assessment, according to strategic objectives, than evaluations that
are made only based on financiâl indicators. With the use of a scoring model, the selection criteria in the
different axis can be adjusteQ to the characteristics of the innovations to which they refer" But pre-projects
that are on the same axis should be compared according to the sãme criteria. The selection of the projects also
depends on the resources that are available for each of the axis, as well as the number of pre-projects that are
in each one. lf there are no pre-projects on one axis, or the existing pre-projects don't spend the resources

available, those resources can be transferred to another axis.

Pre-projects passing Project Evaluation and Selection wíil now be called RDI projects. At this stage it is still
necessary to Cefine the acceptance criteria for approval in the next phase/stage, as well as the roie of project
leader. Pre-projects that don't pass this phase are archived.

4.2.4 Project Management
Project Management involves allthe activities that go from the initiation phase to the closing of the project. lt
is at this point that most of the project's resources are going to be spent, Each project is unique so the criteria
to the gates must be adjusted to the projects. The initiation takes place during the project selection, with their
approval. After initiation the project plan must be defined. According to the NP4457 each project plan must
conta i n:

r description of the project, including identification of the problem to be solved, improvement,
competitive advantage or anticipated benefits;

. identification of the team, necessary resources and estimated timefrar-nes for the accomplishment of
the project mentioned in the expected results (milestones);

r verification and validation activities, including, when appropriate, criteria for review, selection and
approval of result;

r methods of controlling changes;
e identification of expected resuits;
r documentation of intellectual property necessities.

After planning, it comes the execution. Any kind of change that occurs in the project will require re-planning so

that it is possible to analyse the impact it has on the project. Monitoring and control activities should be put in
place to avoid as much as possible deviations. At the end of the project lessons learned should be presented,
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which should include a project performance analysis in relation to planning, considering the objectives, time
frame and budget.

The stages recommended for this phase are represented by Development, Validation and lmplementation or
Commercialization, The Developrnent, as its name implies, encompasses the development of innovation and it
may include updating of marketing plans and financial analysis and resoiution of legal issues. The Validation
tests all feasibility of the project and it opens the door to the Commercialization or lmplementation of the
innovation, but there is still the possibility of the project failing or returning to Development. Lastly, the
lmplementation or Commercialization of the innovation^

4.3 RDMIS Evaluation
The purpose of the RDIMS evaluation is to verify the benefits achieved with the implernentation of the
innovation system, as well as the identification of proposals for improvement in the various processes, since
the system isn't static and should be adapted according to the reality of the organization.

The organization should establish procedures that allow to evaluate the innovation system, as weil as the
results from each RDI project. ln relation to the evaluation of the innovation system, the organízation should
ensure that there are methodologies fr:r regularly documenting, monitoring and evaluating RDI activities and
outcômes. lt is necessary to understand if the RDI policy was understood and followed, and the RDI objectives
were achieved.

For the evaluation to be impiemented effectívely, it is advisable to evaluate the tools used, as well as to define
metrics and indicators of innovation that help to perceive the state of innovation and the expected results in

relation to the objectives initially proposed. When defining the metrics, it is necessary to consider the whole
process.

According to NP4457, the orgênization should perform internal audits at planned intervals to determine if the
RDIMS follows the provisions outiined and is maintained effectively. The organization should define those
responsible for audits and ensure that they aren't evaluating their own work, and the selectíon of auditors
should ensure objectivity and impartiality to the audit process.

The auditors should prepare a report that should include corrective actions for detected nonconformities and
their causes, as well as the deadlines for their implementation. After the audit and according to the
establlshed deadlines, the results must be verified and reported. Audits play a key role in the analysis of
RDlM5, and its results should be included in the evaluation of results. The results can bê divulged to
demonstrate the progress made by the organization in this area.

5. Conclusion

The innovation system created here is a starting point for the organization, and it must be adapted over time.
The systematization of the innovation process can contribute to the growth of the cornpany and íts continuous
improvement. Some of the advantages that stand out are: the better capture of ideas and valorisation of
knowledge, the direction of innovation actlvities according to the estabiished strategy and a better control
over the various phases from the generation of ideas to the projects and the respective results. These are all

aspects that are generally not properly managed in SMEs.

To make the most of this type of system, it is recommended to follow a set of best practices. Cooper and
Edgett (2012), using studies carried out to companies in different areas on the best ways to manage the
process between the generation of ideas and the launchíng of new products, suggest that: the process must be

documented and actually used, should be made availabie all necessary resources to carry out the projects,
compliance checks should be appiied to confirm that the process is Íollowed and the process should be

adaptable. The decision makers should be defined, vary according to the risk associated with the decision and
should prepare and be present at the meetings to contribute to the decision making. To improve the efficiency
of the process, criteria must be defined for decision making, as well as the deliverables at each stêge and the
decisions taken must be supported by facts.
The system proposed here, although it was created for Gelado Colorido, is based on generic references and
doesn't ínvolve specific activities or characteristics of the organization or industry for which it is intended,
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which makes it possible to adapt it to other SMEs that are interested in improving innovation management
performance andf or in the NP4457 certification.
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