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Framework Proposal for Open Innovation Implementation in SMEs
of Regional Innovation Systems
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Abstract: In the literature of Open Innovation (OI), some specific themes, such as elaboration of methods, strategies and systematized processes of
implementation are still little discussed. In attempted to fill this research gap, this study aims to present a proposal for a framework for the implementation of OI in Small and Medium-sized Enterprises of Regional Innovation Systems (RIS). As such, it can support the theoretical development
related to OI implementation methods and tools. The constructivist method was used in the development of the framework, which represents the
Implementation Process of OI (IPOI), consisting of 5 stages: (i) diagnosis of RIS; (ii) diagnosis of the enterprise; (iii) preparation; (iv) implementation; and (v) monitoring and control. The unfolding of this process in stages and measurement systems allows us to understand the elements and
Critical Success Factors (CSF) that interfere in the improvement of the capacity of innovation in SMEs inserted in RIS.
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Introduction

Figure 1: Stages of the DSR method

Although recent research has addressed the development of methods
and tools to understand and support OI practices in enterprises (Çubukcu and Gümüs 2015), few report formal, documented and structured strategies for implementing OI in SMEs (Grönlund, Sjödin,
and Frishammar 2010; Krause and Schutte 2015). Likewise, there is a
shortage of studies that deeply evaluate the CSFs and how these factors can be incorporated into the stages of a process that facilitates
and guides the implementation of OI in SMEs of RIS.
RIS are potential environments that can favor the implementation
of OI in SMEs, by cooperation, partnerships, technological transfers, sharing of knowledge between public and private institutions,
approaching of private investors, and legal stimulus for innovation
(Cooke 2005; Garcia and Chavez 2014; Oliveira et al. 2017).
Given this context, the main objective of this article is to present a
proposal of a representative framework of the Implementation Process of OI (IPOI) in SMEs of RIS. Following the steps of the constructivist method, the proposed framework was delineated in 5 stages: (i)
diagnosis of RIS; (ii) diagnosis of the enterprise; (iii) preparation; (iv)
implementation; and (v) monitoring and control.

Method
In this study, the seven main steps of the Design Science Research
(DSR) method were adopted (Fig.1), which of used in several studies
of the literature (Kasanen, Lukka, and Siitonen 1993; Geerts 2011).

		
In the sequence, the unfolding of each steps is described.
Identification of the problem (1)
Currently, there are few studies in the literature that address the proposition of methods, models, systems, technological platforms and
structures that offer support and orientation to the implementation
of OI (Lee et al. 2010; Wallin and Von Krogh 2010; Grönlund, Sjödin,
and Frishammar 2010; Gulshan 2011; Herskovits, Grijalbo, and Tafur
2013; Yoon and Song 2014; Çubukcu and Gümüs 2015).
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Note that most of the studies and cases presented in the literature
emphasize the use of OI mainly among multinationals and large
high-tech companies (Wynarczyk, Piperopoulos, and Mcadam 2013).
Thus, given the need to explore new fields of OI application, specially
in SMEs (Van De Vrande et al. 2009), and to propose models and processes that enable the implementation of this strategy, the following
research problem was raised: How should a process be structured to
guide the implementation of OI in SMEs of RIS?
Understanding the problem (2)
The literature review was based on the implementation approach of
tools, processes, information and knowledge systems, individual factors, and team formation for implementation (Cormican and Sullivan

2004); process model to assist managers in the implementation of OI
projects (Wallin and Von Krogh 2010); assessment of organizational capacities in the product development process and technological evaluation model (Gusberti, Werner, and Echeveste 2011);
method and model of knowledge transfer (Frank and Echeveste
2012); OI program and its impacts on value creation of the enterprise (Herskovits, Grijalbo, and Tafur 2013); method of portfolio
management of innovation projects (Bagno et al. 2016); model
of innovation management systems in SMEs (Bagno et al. 2016);
among others.
In addition, the research was based on the main CSF of OI literature
(Table 1) presented in the work of Oliveira et al. (2016).

Table 1. Main categories and CSF
CSF/Description

Culture

Te c h nolog i c a l Strategy
management

capaNetworks and Internal
city for inno- Leadership
relationship
vation

Category

1. Managerial skills: Identify and promote individual managerial skills for OI implementation teams;
2. Commitment of the employees: Promote the commitment of the employees with the established time for the implementation project
of the OI, as well as in the cultural change oriented to the values of the OI;

3. Technical skills: Promote and develop technical skills related to innovation (e.g. technological, marketing, financial, commercial and
business management);
4. External knowledge input: Promote information and an open knowledge flow, also connected with the external environment;

5. Relationship management: Promote efficient coordination mechanisms for external partnerships, as well as for the selection and
prioritization of potential partners;
6. Trust relationships: Promote confidentiality agreements with partners to minimize risks and ensure correct appropriation of results
and revenue sharing;
7. Innovation strategy: Clearly define the strategic positioning of innovation in the enterprise (e.g. objectives in terms of product or
process innovation, radical or incremental);
8. Strategic resources: Provide the financial, technological and human resources necessary to implement the OI;
9. Technological maturity: Improve the maturity of technological management, considering the nature and the current and desired stage
of technological competencies of the enterprise;
10. Culture of OI: Promote organizational values related to OI (e.g. risk tolerance, experimentation, etc.) through motivation and
reward mechanisms;
11. Cultural change: Promote quantitative assessment of organizational changes towards the culture of innovation, using indicators that stimulate awareness and desired patterns of behavior for OI;
12. Alignment of objectives: Promote inclusion and egalitarianism in every enterprise, generating a positive working environment
based on social cohesion and alignment of personal and organizational interests.

Also, publications that aligned with the objectives of the study and
that dealt with OI models, methods, tools and processes were analyzed in the research.
Idea to solve the problem (3)
The proposed framework integrates aspects of management, predetermined procedures, stages and documentation standardization,
establishment of stages and external relationships, and metrics that
allow the assessment of the process performance (Steninger 2014;
Bagno et al. 2016). The process also adds key elements and CSF, sequentially demonstrating the most appropriate decision paths and

alternatives for implementation, and the required resources. The objective is to prescribe the various activities and actions that must be
performed and controlled by managers to better adapt and succeed in
conducting an OI project (Boscherini et al. 2010).
Functionality of solution and evaluation tools (4)
The IPOI framework (Fig.2) consists of 5 stages: (i) Diagnosis of RIS;
(ii) Diagnosis of the enterprise; (iii) Preparation; (iv) Implementation; and (v) Monitoring and control. In each of these stages, tools
that can be executed as guides for implementation and evaluation of
IPOI are suggested.
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Figure 2: IPOI Framework

Stages of IPOI
Diagnosis of RIS
This stage is a diagnostic of the RIS macro environment to analyze
the potential stakeholders and determinants of the system for IPOI
(Oliveira et al. 2017). By a Swot matrix, the stakeholders’ knowledge
about RIS and the potential for OI implementation are better evaluated. Basically, four important aspects must be analyzed: political/
governmental, economic, availability of labor, and managerial.
Diagnosis of the enterprise
At this stage, the strategic committee must carry out a diagnosis of
innovation and OI practices implemented by the enterprise and identify the CSF for OI implementation. Based on the CSF of Table 1, the
enterprise is advised to assess which are most impacting to its context
and to draw up specific action plans, eliminating or mitigating the
impact caused by them.
Preparation
This stage comprehend four main activities: a) awareness of employees; b) implementation decision; c) implementation planning; and
d) analysis of the CSF and preparation of the action plan. The strategic committee must define a preliminary action plan to assist managers to make a “self-analysis” of the company’s internal and external
conditions related to managerial, structural, relationship, strategic,
technological and cultural aspects. Awareness aims to demonstrate

the potential of OI and the benefits of participating in external collaborative projects. It is suggested to carry out an internal workshop to
encourage employees to present their ideas and projects. This awareness-raising activity will help in the decision on the implementation
of the OI, which may be for strategic, managerial or market orientation (Lichtenenter 2008; Cheng and Huizingh 2014), necessity or
opportunity of business model readjustment (Saebi and Foss 2015).
Implementation planning requires an OI program (Herskovits, Grijalbo, and Tafur 2013). A detailed analysis must be done at the strategic/managerial and operational levels of the main competencies and
needs of the enterprise. At the managerial level, technical, scientific,
technological and complementary competencies are required, such as
sales and marketing (Wynarczyk, Piperopoulos, and Mcadam 2013;
Stefanovitz and Nagano 2014), people management policies and practices, leadership style of team coordinators and strategic orientation
to innovation (Rosenbusch, Brinckmann, and Bausch 2011).
Finally, at this stage the CSF presented in Table 1 should also be explored, proposing action plans and operational tools for each of them,
preferably for the CSF that were considered more impacting for the
company context in the diagnostic stage. Table 3 lists a set of actions
and tools proposed by the authors of this study and supported by the
literature, which can be worked on each dimension to deal with the
CSF and the expected results of these actions.
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Actions

Pedrosa, Vaelling, and Boyd
(2013).

- Incorporation of knowledge and OI
practices into the R&D structure;
- Expansion of the technical skills and
capacity of the employees to work
with OI.

Gulshan (2011); Chiaroni,
Chiesa, and Frattini (2011);
Çubukcu and Gümüs (2015).

- Implement a minimum R&D
structure;
- Provide Knowledge Management
(KM) and Intellectual Property (IP)
tools;
- Raise the needs and train employees in specific technical functions to
deal with OI.
- Encourage employees to seek partnerships with governments, incubators, higher education institutions
and other research institutions;
- Encourage participation in RIS
actions (events and activities that
promote entrepreneurship and innovation culture);
- Encourage participation in publicly
funded research programs;
- Seek legal support and examples of
contractual models from enterprises
that have implemented OI;
- Formalize the team to implement
the OI and manage the relationship
with the partners.

- Discuss the strategic positioning of
-Management Committee;
enterprise innovation;
-Training of employees;
- Provide the necessary human, financial and technological resources
to the IPOI;
- Raise potential R&D projects with
external agents;
- Analyze the economic-financial feasibility of collaborative projects;
- Analyze the technological stage in
the enterprise and the possibility of
external technological acquisition or
exploration;

Culture

Internal capacity
for innovation

- Basic and specific training in OI;
- Participation of OI events;
- Formal and informal meetings
with professionals from the OI area.

- Improvement of managerial competency in OI;
- Greater commitment and accessibility of managers to work with this
strategy;
- Expansion of the relationship network to discuss the theme.

Networks and relationship

Expected results

Strategy

- Develop managerial leadership
skills and encourage accessibility and
initiative in managers to the implementation of the OI;

Proposed tools

Technological
management

Leadership

Category

Table 3. Actions and proposed tools

- Creation of a sector or area with
someone in charge of research and
innovation;
- Courses and training to work for
KM and IP;
- IT Platform/OI Portal.
- Cooperation deals and signatures
of agreements;
- Participation of workshops and
specific OI events promoted by RIS;
- RIS web portal for the presentation of notices to promote innovation, and of governmental laws and
subsidies;
- Legal counseling/advisory service
for OI;
- Benchmarking and identification
of good practices in OI;
- Management committee (organizational unit) in the enterprise to
handle the OI and support in contract drafting;

- Greater investment in the realization
of projects in partnership with HEIs
and the public sector;
- Systematization of the approach,
communication and relationship with
the partners;
- Increased funding and better use
of available public resources and
incentives;
- Greater chance of success of OI by
adopting a methodology based on
best practices and conducted by a
formalized team;

Reference

Clausen and Rasmussen
(2011); Wynarczyk, Piperopoulos, and Mcadam (2013);
Çubukcu and Gümüs (2015).

- Better targeting of OI actions, investments and strategies;
- Greater approximation and attrac- Sisodiya, Johnson, and Gregoition of external business partners and re (2013).
innovators, as well as increased availability of projects in partnership.

- Selection of viable projects with po- Management Committee for analytential return for the enterprise;
sis of OI projects;
- Alignment of the core competencies Yoon and Song (2014).
- Evaluation of technological matuof the enterprise with the technologirity.
cal investment decisions.

- Management meeting and proposal of indicators to evaluate perfor- Identify the internal obstacles and mance and satisfaction;
the commitment of the employees to - System of gratification for the rethe OI;
sults achieved in the projects;
- Programs of ideas;
- Implementation of a benefits and
rewards plan for OI practices;

- Overcoming resistance, more autonomy to employees and developing
more proactive attitudes towards OI;
- Increased satisfaction and commitment to results.
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Implementation
This stage comprises four important parts: a) to set up an implementation team; b) to analyze the portfolio of projects; c) to choose/select
the partners; and d) to carry out a pilot project.
The implementation team should be composed of people of the tactical and operational hierarchical levels (Bagno et al. 2016), managers
and leaders with knowledge and skills in R&D areas or with experience in projects of this nature (Wynarczyk 2013). This team will manage
the project portfolio (Bagno et al. 2016), identifying and evaluating
internal and external projects with the potential to be developed collaboratively (Grönlund, Sjödin, and Frishammar 2010). Internally, the
essential projects of the enterprise must be prioritized, which may include process improvement, development of a technology or solution
for new products. Collaborative projects should consider the market
interests of both parties (Narula 2004) and the core competency of
the enterprise; the imminent stage of the project and the opportunity
for risk sharing (Lo Nigro, Morreale, and Enea 2014). Externally, projects may involve collaboration with independent developers, cooperation with incubators (Clausen and Rasmussen 2011), or technological transfer and acquisition projects in universities.
Another important activity of this stage is to select and approve external partners (Narula 2004). On one hand, companies know the needs
of the market and know where to look for the best partners to develop
innovation. On the other hand, HEIs also develop technological innovations, products and patents that raise the interest of enterprises.
Therefore, it is recommended to use a tool that systematically define
criteria for evaluating and selecting partners (Yoon and Song 2014).
The fourth part of this stage is to execute an OI pilot project (Boscherini et al. 2010). If the chosen project is rejected by the partner,
the enterprise may have to search for one with an interest in implementing it or may have to explore another project with potential for
implementation in the portfolio. The implementation stage requires
joint planning with the partner to discuss project steps, set common
goals, outcomes, themes, and objectives, such as:
Cost/benefit: Predict the return on investment of the parties through
evaluation methods (Return on Investment - ROI, rate of return),
point out product or process improvements, and estimate incomes
of new products (Chesbrough 2004, Chiaroni, Chiesa, and Frattini
2011).
Time: Establish a schedule to determine the sequence of activities and
processes that will be carried out, estimate execution time, define responsibilities and performers, and need of financial resources, people,
technology, etc. (Steninger 2014).
Legal/contractual support: Establishing confidentiality contracts (Narula 2004) is a crucial factor to ensure the success of technological
projects and interorganizational innovation, since the criteria and rules related to revenues and profit sharing among participants are defined, as well as intellectual property rights and licensing agreements.

Training/technical necessity: The way people deal with innovation interfere in the IPOI (Chesbrough 2006). Thus, partners must identify
the necessary technical and operational skills, and develop and provide adequate training. Partners can stimulate the pursuit of knowledge
outside the organization through worker mobility (De Jong, Kalvet, and
Vanhaverbeke 2010), and OI benchmarking with other stakeholders.

Monitoring and control
The results of the IPOI should be evaluated by a system of metrics that
allows to measure the financial and operational results, the management performance and the satisfaction of the employees and other
stakeholders involved in the project (Bagno et al. 2016). The metrics
generate indicators that help in decision making and monitoring what
was planned, evaluating the evolution of the enterprise in the process
of developing innovation in collaboration with external partners.
Finally, the implementation team should prepare a final report of the
IPOI reporting the experiences and practical lessons learned, the critical points, the failures and failure factors of the project.
Theoretical alignment and contribution of the research to the solution (5)
Three important contributions were generated by this research: First,
the methodological representation as a framework that seeks to solve the problem in a more effective and efficient way, bringing together the main elements and CSF of OI implementation. Secondly,
through theoretical foundation, we sought to broaden and improve
the existing knowledge base on OI, developing a new implementation process for SMEs of RIS. Third, suggesting for each stage of the
IPOI tools that aim to assist in the implementation and evaluation of
the solution.
Evaluation of the applicability scope of the solution (6)
This stage consists in submitting the proposed framework for the assessment by experts and academics. This step has not been applied in
this article, which will be carried out in future studies.
Research communication (7)
This stage aims to present the results of the research to the public
oriented both technology and management.

Conclusions and suggestions for future studies
This study presented a proposal for a framework to implement OI in
SMEs of RIS. For managers, the framework represents a methodological tool that aims to help the enterprise in the IPOI, orienting about
the necessary resources (e.g. technical/managerial skills, people, technology, etc.), actions and decision making in the process. Above all,
it offers the managers an understanding of the elements and CSF that
interfere in the improvement of innovation capacity in SMEs inserted in an RIS context. For academia, it makes a specific contribution
to implementation processes, emphasizing mainly the CSF and other
determinants that impact the success of this strategy. The framework
is based on a consistent theoretical foundation that helps filling the
gap of the literature in the OI process development field and broaden
current knowledge about this theme.
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Although IPOI is a generic instrument, it can cause different impacts
on the management and organization system of enterprises operating
in different segments or may be influenced by other variables that
may not have been evaluated in this study. Thus, case studies in different types of SMEs, in order to implement the framework, evaluate
and compare the various impacts and results generated by the IPOI,
proves to be an opportunity for future research agenda.

Garcia, B. C., & Chavez, D. 2014. “Network-based innovation systems: A capital base for the Monterrey city-region, Mexico”. Expert
Systems with Applications 41 (12): 5636-5646.
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