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ABSTRACT 

There are different tools to support the innovation planning, however, the paradigm of open innovation shows that there 
is a need to adopt different partners in the development of technology, product, service or process, and many of the 
proposals in the literature ignore this theme on the innovation process. This study proposes a generic model to strategic 
innovation planning, especially for technology push approach. The model was developed from an action research and 
literature review, which includes these elements. It contains three different stages ranging from the identification of 
markets and possible partners to carry out a strategic plan for innovation. The application identifies the technology core 
of the organization and possible technology, products, services or processes to be developed. Results on the practical 
application of the model over different innovation processes can be objects of future research. 
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1. Introduction 

The importance of innovation for the organization com-
petitiveness suggest than more and more researchers and 
managers focus their studies on the development of in-
struments, such as methods and tools, which contribute 
to making the innovation a reality. Many of these in- 
struments also seek to include elements related to the 
open innovation paradigm, especially with regard to the 
planning of new technologies, products, services or 
processes according to the market opportunities. 

Several instruments presented by literature can support 
the innovation planning at the organization, as the tech- 
nology and product development process models [1-4], 
the fuzzy front end of innovation methods [5,6], the 
technology roadmap methods [7-16] and others which 
contribute to identify market, product and technologies at 
the innovation planning.  

One of the main tools supporting innovation and may 
be customized at the open innovation paradigm is the 
TRM. It can offer better results if the enterprise expands 
its search for innovation information and market oppor-
tunities to the external agents located in several parts of 
the world. This is due the fact that the increasing com- 
plexity of technologies embedded in new products de- 
pends on greater knowledge than ever and, consequently, 

on the cooperation among different specialists. This 
makes the process of innovation more complex and their 
successful adoption more challenging. In fact, even 
mega-corporations, once famous for their self-sufficient 
R&D structures and product development processes, find 
it difficult to master satisfactorily all of their technolo- 
gies due to the fast pace of today’s scientific advance- 
ment. It appears that the practical application of open 
innovation can provide an adequate answer to this chal- 
lenge because its main strategy is to deliberately develop 
new technologies through partnerships with diverse or- 
ganizations instead of adhering to the classic model 
(closed innovation), which employs internal R&D struc- 
tures [17]. 

Despite the literature demonstrating the use of open 
innovation as a best practice innovation management, 
and there are several instruments that contribute to inno-
vation planning, they neglect the adoption of partner at 
the technology, product, service and process develop-
ment or market exploration. These different instruments 
presented do not provide a systematic solution to this 
action. Recently, studies as Caetano and Amaral [8], 
Lichtenthaler [18], Huizingh et al. [19] and Badawy [20], 
also demonstrates this problem. 

In this sense, the main goal of this study is to answer 
how to consider the partnership adoption to align market, 
PSP (product, service or process) and technology on the *Corresponding author. 
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strategic innovation planning at the open innovation 
paradigm and technology push approach. This study 
proposes a model to solve this question from different 
stages. 

2. Theoretical Bases 

In order to effectively integrate technology into PSP it is 
fundamental that organizations adequately plan their 
technologies [21,22]. Several tools may be employed to 
support this planning, e.g., generic management models 
[1-4] and specific methods and tools [5,6,8-12,15,16]. 
These are proposals which are applied through the use of 
information on both market and products and technolo- 
gies. 

Some of these tools were created from models for 
technology planning based on business process, identi- 
fying phases and activities, as in Clark and Wheelwright 
[1], Clausing [2], Cooper [3], Creveling et al. [4], Schulz 
et al. [23] and Whitney [24]. Besides, these models ad- 
dress technology development as a process, with well 
defined stages and decisions, which enables the identify- 
cation of gaps leading to the establishment of partner- 
ships. 

An analysis of methods to support the innovation 
planning has been made on literature. Among them, one 
of the most cited has been the technology road mapping 
(TRM), and among the most cited TRM is the T-PLAN, 
developed by Phaal et al. [15]. The authors suggest look- 
ing for partners in order to acquire certain necessary re- 
sources. However, they do not specify how this search 
should be performed or take into account the different 
types of partners and the criteria needed for their selec- 
tion and prioritization. Furthermore, from the state of the 
art on open innovation analysis, Huizingh [19] presents 
the challenge of integrating current management prac- 
tices and issues of open innovation. The Table 1, pre- 
sented by Caetano and Amaral [8], summarizes the stu- 
dies related to innovation planning method and the adop- 
tion of partnerships identified on literature. 

According to Table 1, the different methods present 
considerations about partnerships, but do not presents a 
systematic framework to adoption of partner during the 
innovation process. Despite Albright and Kappel [7] 
present the technologies which can be acquired from the 
partners, they do not classify the partners and the criteria 
to select it. This happened with another studies, e.g., on 
McAdam et al. [30], which addresses the use of partner-
ships in the development of new materials, the authors 
propose to systematize the incorporation of partnerships 
into technology planning from benchmarking, meetings 
with partners, and the use of a portal of knowledge to 
define the necessary expertise. However, the authors do 
not differentiate among types of partners or present pre- 
defined criteria for their selection and prioritization. This 

shows the limitation on considering partnerships adop- 
tion on innovation planning. 

3. Methodology 

This study began with a bibliographical review [31] and 
a specific action research [32,33]. An action-research 
team was form with members of a research group to 
which the authors belong and members of an organiza- 
tion which develops technologies and needs partners to 
develop PSP to explore markets, a common situation 
experienced by companies. 

The first step of the study was to make a diagnosis of 
the management process of technology projects from this 
organization, identifying their characteristics and diffi- 
culties in integrating their technologies into PSP of 
commercial interest. The diagnosis also involved the 
analysis of distinct projects of technologies developed by 
this organization, which made possible to identify their 
main difficulties in the innovation process. Among these 
difficulties was the absence of more elaborated strategy 
to support the innovation process. 

The second step was the creation of strategic plan to a 
technology which was in its final stages of development 
at this organization. Altogether, it took about one year of 
intervention and approximately 400 hours were spent in 
the action research. At the end of the intervention the 
field data, minutes of meetings, artifacts and templates 
for documents and records generated in minutes were 
synthesized on a guide for the planning application in the 
organization as described at Caetano and Amaral [8]. 

The third and final step was the analyses of this guide 
on different fields, as services and process development. 
It was possible to create a generic model expanded to 
strategic innovation planning at light of open innovation 
and technology development literature.  

4. Strategic Innovation Planning  
Considering the Partnerships and Open  
Innovation Paradigm 

The results from this research present a strategic innova- 
tion planning model with three different stages according 
to open innovation proposal. The model is based in cen- 
tral idea that the company should advise your effort of 
innovation from your core technology and ideas about 
possible technology, products, services or processes that 
can be developed. The company, a technology based 
enterprise or research lab, use its core technology to de- 
velop masters package technology which goes to the 
market through partner companies, which produces the 
finals products, services or process (PSP). 

The partnerships with customers and other foreign 
technology developers can provide important information 
about the market and the related technologies. 
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Table 1. Studies related to innovation planning and the adoption of partnerships. 

Authors Description of application Adoption of partnerships 

Albright and Kappel [7] 
Distributed in three sections: market, product, and technology; market 
trends, competitors’ strategies, competitive products, and technologies 

needed for these products are identified. 

Indication of technologies which 
can be acquired from the partners.

Daim and Oliver [9] 
Method application in four steps: planning and identifying the needs of the 
energy sector, training for the preparation of road mapping, implementation 

by defining goals and monitoring the roadmap. 

Identifies organizations that 
 develop technologies in similar 

areas. 

Gerdsri et al. [11] 
Application through the preparation of the organization, identification of 

people to be involved and the necessary information, and integration of the 
roadmap in planning business activities, being constantly revised. 

Involvement of key players in the 
organization in innovation  

planning. 

Holmes and Ferrill [12] 

Implementation of Operation and Technology Road Mapping (OTR) in five 
modules: analysis of current technological situation and market position, 

analysis of market requirements, conceptualization of products and  
services, identification of technological solutions, and drawing of the 

roadmap by integrating all these items. 

Do not consider partnerships. 

Kim et al. [25] Method to identify development areas in building in the Republic of Korea.
There were partnerships among the 
interviewed organizations for the 

innovation planning. 

Lee et al. [26] 
Use of a QFD matrix to identify gaps in the relationship between data on the 
needs of consumers that use a given technology and engineers that develop 

it, pointing out key elements for new competitive technologies. 
Do not consider partnerships. 

Lee et al. [6] 
Method divided into six stages: initiation, selection of topics to be  

addressed, assessment of technology needs, preparation of technology 
development plan, road mapping implementation, and roadmap updating. 

Seeks to identify consortium  
opportunities between enterprises 

and research institutes. 

Lee et al. [27] 
Application from analysis of patents to identify organizations that can 

develop certain sub-technologies or products in the search for new business 
opportunities. 

The analysis of patents indicates 
organizations that could become 

partners. 

Lichtenthaler [28] 
Method taking into accounts the possibilities of commercialization of 

ready-developed technologies with external agents. 
Seeks commercial partners for 

licensing. 

Mitchell and Nault [29] 
They indicate that cooperative planning can reduce both downstream as 

upstream rework on a project. 
Interdepartmental partnerships. 

Phaal et al. [15] 
Workshops with multidisciplinary teams from business and technical areas 

to roadmap products and technologies needed for specific products and 
markets. 

Adoption of partnerships to provide 
certain resources. 

Wells et al. [26] 
Method applied in two workshops: planning to identify the participants’ 

interests through brainstorming techniques, relate identified opportunities, 
and draw a roadmap. 

Suggests the participation in  
networks to carry out research 

activities. 

 
According to Figure 1, which presents the proposal 

stages, the starting point of strategic innovation planning 
is an initial idea of the potential PSP (product, service or 
process) which can be developed considering the core 
technology at the organization. This initial idea refers to 
an initial perception about its power of create value to the 
consumer or enterprises, that has been mentally devised 
by the professionals from the organization, but has not 
been developed before. 

Based on this initial idea of PSP to be developed, at 
the stage I must be created the starting term, which has 
some information like the project name, project manager 
and team members. The goal of this stage I is to identify 
and prioritize potential markets to be exploited with the 
initial idea of PSP.  

The identification of potential markets is based on re- 

sults of a survey of potential group of consumers to the 
PSP idealized. It should provide data regarding the size 
of this market, in terms of volume of business generated 
during recent periods of time, and their expected future 
growth. 

At the same time, future partners, known as market 
partners (MPs), are also identified for each market. When 
gathering information about market characteristics and 
sizes, the participants of the strategic innovation planning 
team also identify players that distribute or develop this 
kind of PSP and can be a partner to the organization in 
the introduction of these elements in the market. This 
provides the opportunity of building partnerships at the 
marketing exploring. Furthermore, it is possible to in- 
volve the partner at the innovation planning through the 
provision of market information and new possibilities. 
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Figure 1. The stages of strategic innovation planning. 
 
Once markets and potential MPs are identified, they 

must be prioritized. Some suggested prioritization criteria 
to do this are: market size, growth expectations, align- 
ment with strategies of organization and expectations of 
market partnerships [17,22,34]. However, other criteria 
may be added according to the needs of the organization. 

A list containing the priority markets and their corre- 
sponding MPs is submitted to a decision group, which 
may be composed by a general coordinator, backed by 
partners, the top tier of the organization, consultants and 
specialists, who will decide whether to approve the prio- 
ritization. If it is approved, the second follows, otherwise 
the process goes back and the market prioritization crite- 
ria are reassessed. 

The stage II proposes the identification of potential 
PSP and the assessing the priorities to be developed. The 
objective of this stage is to identify and prioritize con- 
cepts of possible PSP based on the market prioritized in 
the stage I. They are just concepts because so far there is 
no detailed description of their specifications, but only a 
preliminary description.  

The stage II begins with the thorough study of the pri- 
ority market and its possible segments. The purpose of 
this study is to identify different groups of potential con- 
sumers who can contribute to the idealization of potential 
PSP concepts. Market segments may be distinguished 
based on diverse criteria, like geographical localization, 
extension, demography and economy among others.  

A preliminary performance dimensions of the potential 
PSP these possibilities are also identified. It consists of 
the preliminary identification of attributes related to these 
PSP that have or may have some importance for the 
consumers or business. Among several possible dimen- 
sions of PSP performance can be the consumption of 
natural resources, emissions, energy efficiency, price/ 
cost, and financial potential among others. 

It is to prioritize the market segments. Furthermore, it 

also important to identify their level of compliance to 
performance dimensions, which refers to how the PSP 
meets the needs of the segment in terms of the perfor- 
mance dimensions identified. A list of priorities PSP for 
each of the identified segments is submitted to the ap- 
proval at the end of this stage. 

The stage III proposes the identification of priorities 
potential technologies to be developed which me make 
possible to develop the PSP prioritized in the previous 
stage. Additionally, this stage assists in the identification 
of possible technology (TPs) and financial (FPs) partners, 
who may be mobilized in the development of different 
technologies to be prioritized. 

The necessary technologies are defined through the 
identification of this PSP features and functionalities that 
would only be possible with the development of specific 
solutions, such as knowledge, machine or a set of spe- 
cific skills and expertise. 

The identified technologies are prioritized in order to 
make a distinction between the technology related to the 
organization’s core business and other supplementary 
technologies. To this end, factors such as the technology 
alignment with the organization’s strategy, the novelty 
degree of the technology, the possibility of establishing 
technological partnerships, among others, should be 
taken into consideration. 

A list of priority technologies is performed to identify 
and prioritize possible FPs for these technologies, who 
can finance the technologies projects or just provide 
secondary resources to maintain structures or activities 
essential to the development of technologies. The FPs 
can be prioritized from some criteria like confidence, 
non-competing goals, capacity to pay, experience in col- 
laboration, innovation expertise, familiarity in terms of 
reputation and friendship, honesty, motivation and inte- 
rest in the partnership and cultural compatibility. 

A list of technologies, TPs and FPs is submitted to the 
approval at the end of this stage. The final results, in the 
end of this sequence of stages, presents a strategic inno-
vation plan document, which contain the market to be 
tapped, PSP to be developed, core and supplementary 
technologies to be developed and the necessary resources 
and partners to be mobilized. This can be a guide to the 
detailed planning and management of partner relation- 
ship during the innovation process. This process model 
makes sense in the context of the innovation network 
with partners as described at the Figure 2. 

The Figure 2 represents the innovation process com- 
ponents considering the partner adoption from a strategic 
innovation planning. There are two different contexts to 
analyze, the innovation network and the worldwide mar- 
ket. The organization will integrate a network which 
make possible to transform its core technology and an- 
other ones, developed through the technology develop- 
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Figure 2. The strategic innovation planning at the innova- 
tion process. 
 
ment process (PDT), in a commercial PSP, developed 
through a PSP development process (PSPDP). To this it 
is necessary to identify what is happened around the 
World, as market and technology trends, related to its 
technologies, the partners’ interests and the costumers’ 
needs. 

5. Conclusions  

This study presents the sequence of stages and the prin-
cipal components of the strategic innovation planning 
considering the open innovation paradigm, e.g., the dif-
ferent classification of partner according to partnership 
interest and present a set of criteria for their selection and 
prioritization.  

An advantage of this model is to show the possibilities 
to develop some technologies at a partner and the PSP at 
other ones simultaneously. This decrease the technology 
transfer time. The company partner, e.g., a manufactur- 
ing company, can conduct the product development in- 
corporating the technology on development. So, the 
launched of this product in market can arrive faster, 
starting with those customers which helped during the 
innovation process—a kind of clients lead user. This 
makes the reduction of time of insertion of the product in 
the market. 

The practical implications of this model to the strate- 
gic innovation planning is not just to organizations which 
develop technologies, but small and medium enterprises 
and another ones organization that wants plan their in- 
novation using the open innovation paradigm. These or- 
ganizations can use this model to choose the best way to 
be competitive on the market, realize partnership both in 
the technology development when in the PSP develop- 
ment. In addition, teachers can use this model in the 
classroom in the conceptualization of different elements 
of innovation, as market, PSP, technology and partner- 
ships.  

This study fills a literature gap on innovation planning 
considering the partnerships adoption and combines the 
organization needs to the open innovation paradigm. Fu- 
ture research should present results from the application 
of this strategic innovation planning model at different 
kind of organizations, technologies, products, services 
and process developed. 
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