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Abstract: The innovation process is a more and more approached topic in the literature. The reason for this is that 

innovation is a key element for the survival of an organization. The need for innovation is imperative, whether it's 

companies that have to fight for market share or profit, or public organizations that need to improve their services. This 

research presents the models of the innovation process as well as a perspective how the models of the innovation process 

have developed over time. In the course of industrial development, there have been a number of attempts to impose a 

certain conceptual order in the analysis of the innovation process in order to understand the nature and the way in which 

innovation activities are carried out and to provide a more secure basis for formulating innovation policies. 
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INTRODUCTION 

The growing pressure of global competition 

has led to the emergence of more challenges in 

innovation management in recent years. First of all, 

technological advances make it necessary to combine 

and accumulate more knowledge dispersed in the fields 

of science. Secondly, competitive pressure forces 

companies to accelerate development processes to 

shorten product life cycles. Thirdly, consumer 

preferences are becoming increasingly diverse, resulting 

in several models and product variants that lead to 

target markets and smaller production units (Armas, 

2005; Maier, 2013 a-d; Amza, 2010; Vlachaki, 2010, 

Maier, 2014). 

 

The concept of innovation defines 

synthetically the introduction of the new. The actions of 

this purpose are part of man's life, not yesterday, today, 

finding and introducing the new one representing the 

main factors that have determined the evolution of 

mankind throughout its existence. The importance and 

volume of these activities increased with the 

development of society (Maier, 2012; Nicoară, 2013 a-

b; Maier, 2017 a-b; Mel, 2009; Olaru, 2013 a-b). 

 

Especially in the last decades there has been a 

phenomenal increase in the interest for innovation as a 

way of achieving sustainable economic growth of 

organizations and society. At present, we are living in 

an accelerated transition period marked by complex and 

profound transformations in all areas of activity. The 

magnitude of innovation is reflected primarily in the 

high pace of the development of new products and 

technologies, but the changes do not just refer to 

tangible things (Maier, 2018 a-e; Matias, 2006; 

Popescu, 2016; Brad, 2006; Maier, 2016a-d; Vlachaki, 

2010; Miller, 1999). 

 

MODELS OF THE INNOVATION PROCESS AND 

THEIR EVOLUTION 

This research does not claim to include all 

existing models, but provides a general insight into the 

variations that exist. Before discussing the various 

existing models, we are going a step back to see how 

the models of the innovation process have developed 

over time. In the course of industrial development, there 

have been a number of attempts to impose a certain 

conceptual order in the analysis of the innovation 

process in order to understand the nature and the way in 

which innovation activities are carried out and to 

provide a more secure basis for formulating innovation 

policies (Maier, 2018 f-g; Rothwell, 1994; Niek, 2006; 

Chris, 2010; Ribiere, 2010; Olaru, 2014; Vadastreanu, 

2015a-c; Maier, 2013). Various models of the 

innovation process have been developed to allow us to 

order our thinking on innovation (Figure 1). 
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Figura 1. Models of the innovation process and their evolution (Maier, 2015 a-b; Maier, 2014) 

 

As a rule, such models of the innovation 

process have been divided into several phases or stages 

that refer to basic (fundamental) research in which new 

scientific discoveries arise, applied research in which 

scientific breakthroughs are transformed through 

engineering design into engineering practical new 

products, processes, services; these new innovative 

technical and scientific achievements, as a result of 

production processes, are transformed into marketable 

goods that are disseminated within the economy. 

 

Roy Rothwell has identified five generations 

of innovation process models that reveal the stages of 

evolution of the economic reality and economic 

thinking of the community of scientists (Hobday, 2005; 

Tidd, 1998; Tidd, 2001 a-b;  Tidd, 2006; Maier, 2017 a-

b; Kiehne, 2016; Roberts, 2007). 

 

The first generation of linear models, which 

were prevalent between the 1950s and 1960s, was 

"technology push" considering technological 

innovations to emerge under the impetus of R & D : the 

innovation process begins with a scientific discovery 

(fundamental research), goes through an invention that 

is then capitalized through engineering design and 

production activities and ends with marketing and 

selling the new innovative product or the new 

innovative process that are " pushed "into the market. 

 

In this approach, it is therefore considered that 

the innovation process consists of sequential, distinct 

conceptual and temporal phases, characterized by uni-

directional relations (without feedback). Phases of the 

"technology push" innovation model are shown in 

Figure 2 

 

 
Figure 2. Linear innovation model "technology push"  

(Rothwell, 1992; Rothwell,1994; Niek, 2006; Chris, 2010; Ribiere, 2010, Maier, 2018 a-e) 

 

The probability of innovation success achieved 

in "technology push" is the product of the probability of 

technological success and the likelihood of commercial 

success for that innovative technology (Le Corre, 2006; 

Gann, 2007; Galanakis, 2006).  

 

The second generation of models emerged in 

the late 1960s and early 1970s, being called "market 

pull". These models are also linear and assume that 

innovations derive from a perceived market demand 

that influences the direction and rate of technological 

development, and research and development only has a 

reactive role in the innovation process. The orientation 

of the whole innovation process is to meet consumer 

demands. The phases of the "market pull" model are 

shown in Figure 3. 

 

 
Figure 3. Linear Innovation Model "market pull"  

(Rothwell, 1992; Rothwell,1994; Niek, 2006; Chris, 2010; Ribiere, 2010, Maier, 2018 a-e) 
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Both linear models have been subjected to a 

series of criticisms because they were very simplified 

representations that distort the reality of the innovation 

process, a process that is not linear, but it is affected by 

feedback loops between the ongoing phases. 

 

The third generation of models is represented 

by the so-called "coupling" innovation process, which 

can be seen as a combination of "technology push" and 

"market pull". The "coupled" innovation process is 

sequentially logically, although not necessarily 

continuous, and can be divided into distinctly 

interdependent phases, but interacting through feedback 

to the previous stage. The model suggests that vendors 

and customers need to be tightly "coupled" into 

integrated product development teams. Figure 4 

illustrates a "coupled" innovation model. 

 

 
Figure 4. Innovation model of "coupling" type 

 (Rothwell, 1992; Rothwell,1994; Niek, 2006; Chris, 2010; Ribiere, 2010, Maier, 2018 a-e) 

 

The fourth generation of models (1980s - early 

1990s) were called models of functionally integrated 

innovation processes (Figure 5) and is characterized by 

the integration and development of parallel 

(simultaneous) products instead of the sequential 

involvement mode of the company's departments that 

are responsible for designing and developing new 

products. Fourth generation models reveal complex 

iterations, reaction loops, and reciprocal relationships 

between marketing, R & D, operations, distribution. 

The innovation process now recognizes the role that can 

be played by alliances with other firms and competitors 

(Galanakis, 2006). 

 

 
Figure 5. Models of innovation processes that are functionally integrated  

(Rothwell, 1992; Rothwell,1994; Niek, 2006; Chris, 2010; Ribiere, 2010, Maier, 2018 a-e) 

 

The fifth generation of models (Figure 6), 

introduced in the 1990s, is system integration processes 

and network innovation. These models are based on 

greater overall integration of systems and organizations, 

on the formation of collaborative networks of 

innovative actors, consisting of key suppliers, 

customers, other industrial companies, universities, 

communities to which firms are involved, etc. in order 
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to take advantage of combining technologies and solve 

the complexity problems of new products. The fifth-

generation innovation process is a response to high 

levels of risk and uncertainty in innovation (Gann, 

2007). Within companies, there is an increasing focus 

on the use of best practices and organizational forms, 

allowing maximum flexibility and sensitivity to 

unpredictable and turbulent markets. 

 

 
Figure 6. Network Innovation Process Model 

(Rothwell, 1992; Rothwell,1994; Niek, 2006; Chris, 2010; Ribiere, 2010, Maier, 2018 a-e) 

 

 Gann (2007) believes that a sixth generation 

innovation process can be identified, which is driven by 

increased opportunities for the use of creativity and 

ideas distributed among the various actors inside and 

outside the company, as well as optimization by 

simulation and modeling not only the creation and 

dissemination of new products, services and processes 

through which they are produced and delivered, as well 

as the most effective strategies for delivering value. 

 

 Ribiere (2010) presents a new innovation 

model, which is no longer a linear model but a cyclical 

innovation model, as described in Figure 7. 

 

 
Figure 7. Cyclical innovation model (Ribiere, 2010, Maier, 2018 a-e) 

 

This model is built on four main components: 

scientific research, technological research, product 

development and market transitions. Each component 

influences and is influenced by its adjacent components. 

For example, technological research is driven by new 

technology breakthroughs and new market pulls. Such 

models add to the previous models, increase the level of 

interaction of the various parties involved and ensure a 

more dynamic process that allows organizations to start 

and adjust quickly. The Cyclical Innovation Model 

demonstrates that successful innovation requires 

contributions to all four quadrants (Ribiere, 2010). 
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Maier (2012) presents a new model that 

manages a rigorous innovation process and proposed 5 

steps to guide us in the innovation process (Figure 8). 

As a starting point in the process of innovation are the 

essential questions of innovation: "why", "what", 

"how", "who" and "where" we innovate? 

 

 
Figure 8. Model of the innovation process (Maier, 2012) 

 

If we ask, "Why are we innovating?" we know 

that innovation is a strategic necessity, because the aim 

of innovation is to ensure that our organization will 

survive; most evidence shows that any organization that 

does not innovate will not resist the market. This 

question leads us to the first step of the innovation 

process, plan or strategy, in which we will define 

specific intentions and expectations and determine how 

we will achieve the expected performance level. At this 

step it is very important to set the purpose and the 

results, but we also need to follow the main steps to get 

there. 

 

The second question, "What do we innovate?", 

We recognize the unpredictable nature of change, which 

requires the preparation of several innovative options 

for a range of possible solutions in the future. This 

question corresponds to step two. At this step we will 

identify the innovative ideas that we need to develop. 

We need a lot of ideas to decide the best idea to 

develop. 

 

By asking "How do we innovate?", We need to 

understand that a rigorous innovation process is 

essential. By addressing this question, we move to step 

three - research. At this point, we have the idea we want 

to develop, but before we actually start, we need to have 

all the data, or at least all the possible data on this idea. 

This research step is very important given that 

innovation is about something new, something we do 

not know how to get or manage, so there is a difference 

in knowledge between what we now know and what we 

need to know to innovate. 

 

When we think about "Who Innovates?", We 

notice that although everyone is participating in 

creating an innovation culture, there are always people 

who give the tone to the innovative culture that come 

with great ideas and who organize, implement and 

support innovation. This question corresponds to step 

four - understanding the idea, immediately going to step 

five. At this step we will develop the idea and turn it 

from vision into reality. This is a complex approach, 

involving a lot of people in an interdisciplinary process 

that requires specific tools and infrastructure to support 

it. All tools and infrastructure are given by asking 

"Where do we innovate?" The final step of selling / 

capitalizing, is to get the desired results through a 

successful sale / capitalization. These steps form a cycle 

that does not end by obtaining the final sales / 

capitalization results, but continues with another 

problem that requires an innovative approach. 

 

CONCLUSIONS 

As the economic environment becomes more 

and more dynamic, with specific behavior, complex, 

nonlinear and adaptive, a new challenge faces the 

organizations: innovation as an essential part of 

everyday activities. If, some time ago, quality and 

productivity were key elements to ensure the 

completeness of an organization, nowadays, and even 

more so in the future, achieving this goal involves 

adding to the competitiveness equation and the 

parameter called innovation. Innovation is considered to 

be the engine of an organization's growth. 
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