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This article is a literature review where the concept of innovation science is defined and 

explained with help from previous research. History shows that new products and services often 

occur from old ones, which contributes to development and industry growth. Innovation science 

develops over time and can be related to the Austrian school and evolutionary economics. The 

concept innovation science is broad and has been divided into three levels of analysis. The main 

parts of innovation have been highlighted and the aim of this review is to give a good insight 

in what research within the field has generated during the years.   
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1. Introduction  
This paper is a review of innovation science 

and the purpose is also to examine how 

innovation affects economy. The review is 

deliberately broad and examines innovation 

from three different levels of analysis, 

macro-, meso- and micro-level. The review 

turns to the audience of researchers and 

students that are new to the field of 

innovation science. We also want this 

review to be valuable for experienced 

researchers who are interested in getting an 

overview of how innovation and economy 

interact. 

    Innovation is a word that nowadays is 

common used, but what is the meaning of 

the word? Before it is possible to describe 

innovation, it is important to understand the 

word invention. According to Tidd and 

Bessant (2013, pp. 18-20), an invention is a 

new idea or way of doing something but the 

development of an invention is no guarantee 

for a commercial success. The inventors are 

often forgotten and we recognize new 

innovations by the entrepreneur who took 

the idea into commercial use. Innovation 

can therefore be described as the process of 

taking inventions into use, launch them on 

the market and capturing value from them. 

Commonalty, innovations are often 

mentioned as new a product, but an 

innovation can also be changes in how a 

product or service is delivered. A product 

can be put in a new context of promotion 

and be called an innovation. Moreover, 

changes in mental models can also be called 

innovations, Tidd and Bessant (2013, p. 24). 

Abernathy and Clark (1985) also categorize 

innovations and are taking two dimensions 

into account, technical competence and the 

market. The model results in four types of 

innovation, architectural innovation, market 

niche innovation, regular innovation, 

revolutionary innovation.  

    In this context, we define science as the 

knowledge about innovation. It is a broad 

term and to make it understandable, it is 

necessary to break down the concept into its 

components. Studies have been done on the 

industry and shows that a product or service 

change its novelty and profitability during 

its lifetime, Utterback and Suarez (1991). 
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New innovative firms can also enter 

industries and create turbulence on the 

market, Bower and Christensen (1995). To 

innovate, a fair allocation of resources is 

needed, Granstrand (1998). This applies 

throughout the whole innovation process, 

since it is a complex and uncertain 

procedure, Cooper (1999), Whitney (1990) 

and Kline and Rosenberg (1986). The 

choice of innovation process also affect if 

the firm succeeds with its new idea or not, 

Cooper (2008). Management is another 

critical aspect within innovation since it 

needs control as well as a creative and free 

atmosphere to stimulate new thinking, 

Judge, Fryxell and Dooley (1997). Studies 

have shown that including the user in the 

innovation process can result in a positive 

outcome, Bogers, Afuah and Bastian 

(2010). Users involved in the process give 

critical input about products and services 

because they know what they want, Bogers, 

Afuah and Bastian (2010). 

    Our review is structured as followed. In 

this section, called introduction, our 

purpose was to give a good understanding 

for innovation in general. In section two, we 

present the literature connected to 

innovation science. During the collection of 

data, it became clear that the field of 

innovation science needs to be categorized 

for easier understanding. The literature 

review of innovation science, section three, 

is therefore divided into different levels of 

analysis. Under this section, we also present 

schools of economics and argue for why 

these schools are relevant for innovation 

science. In section four, we highlight the 

main parts of the review and section five 

follows of a conclusion.   

 

2. Research method 
In the retrieval of data, we understood that 

innovation science it is a very broad subject 

that is not defined. This resulted in that we 

decided to use keywords when searching for 

relevant data, to get more specific searches. 

We chose to focus on product innovation 

and innovation management. 

When collecting relevant data, we decided 

to first divide the literature review into 

different sections. We chose to divide it into 

“Innovation science” with subtitles macro-, 

meso- and micro-level. Under the title 

“Innovation science and economics”, we 

decided to focus on relevant economists and 

the relationship between innovation and 

economics. This helped us much during the 

research of finding papers related to 

innovation science. 

    We searched for papers via the databases 

Scopus and Web of Science, and for papers 

that had been highly cited. The papers we 

chose were taken from journals and reviews 

including Journal of Product Innovation 

Management, Journal of Management, 

Harvard Business Review, California 

Management Review, Academy of 

Management Review, International 

Marketing Review, Journal of Marketing, 

MIT Sloan Management Review. It resulted 

in a total of 30 papers which we printed and 

used for our literature review. 

    Except for the papers, we also used the 

webpage “School of Thought”, where the 

following schools are presented, Schools of 

Political Economy, Neoclassical Schools, 

Alternative Schools and Thematic Schools. 

This webpage provides information about 

the history of economic thought which was 

used together with the chosen papers to 

distinguish relevant information that could 

be related to innovation science.  

 

3. Literature review  
3.1 Macro-level  
Innovations influences the industries more 

and more each day. The ability to offer 

something completely new that no one else 

has come up with, or an updated version 

better than your competitors is crucial to 

survive. Users nowadays are more critical 

than ever and expects the best. 

    Products follow the industry life cycle 

where the focus in the beginning is 

specifically on the product and then 

changing to focus on the process. The 

industry life cycle is a concept that is 



BÄCKMAN AND ELLMARKER  
A Literature Review of Innovation Science 

___________________________________________________________________________ 

 

 3 

mentioned by Utterback and Suarez (1991), 

it gives an overview of how the dominant 

design is created and why some firms 

disappear after the emergence of the 

dominant design. The dominant design can 

be seen as improvements on already 

existing products and can have an impact on 

the industry structure, competition and the 

direction of the development of the 

technology. 

    Utterback and Suarez (1991) states that 

after a period of stability within the industry 

structure and market share, it is highly 

common that a new wave of process and 

product changes arises because of 

standardization. This is the time when new 

disruptive technologies can enter the market 

and create new demands. Disruptive 

technologies are a concept that is introduced 

by Bower and Christensen (1995). Loosely 

speaking, it means that new entrepreneurial 

firms come from below, with new radical 

technologies, and change the rules for the 

industry. To connect with Utterback and 

Suárez (1991), the sustaining companies 

can be seen as the ones that have survived 

the industry life cycle. At the same time, 

Bower and Christensen (1995) argue that 

sustaining companies have a tendency to 

serve the customer with unnecessary 

features, choosing the safe card. Bogers, 

Afuah and Bastian (2010) also strengthens 

the fact that established companies often 

choose not to invest in turbulent 

innovations. They have a lot at stake and 

does not want to threaten their position in 

the market, making room for new smaller 

firms who takes the opportunities given to 

them.  

    Jacobs (1969) states that new work leads 

to another and that it will increases the 

division of labor among firms. Innovations 

occur on from old knowledge, which will 

create new activities and result in new 

division of labor. Further on, with the use of 

division of labor, the result is a greater 

productivity within the company when 

specialization is applied. Companies that 

specialize in different parts or products can 

co-operate. This results in new industries 

and in this way, the industries expand. 

    Afuah and Utterback (1997) states that 

the industry structure, critical success 

factors and products demanded develops 

when the technology evolves. To be able to 

adapt to the changes, a firm needs a strategy 

and the right capabilities. They propose a 

three-step dynamic competitive model 

where they argue that the competitive 

pressures can vary among companies, 

pushing the fact for a strategy and the right 

capabilities. Further on, Dyer and Singh 

(1998) question the fact that a lot of 

research has been done on the competitive 

advantage within the firm, forgetting the 

importance of networking with other 

companies. They argue that a network of 

firms can develop relationships that results 

in sustained competitive advantage which 

should not be forgotten. Porter (1990) push 

the fact that for companies to be successful 

globally, they must first be successful in 

their own country. He further argues that a 

nation's competitiveness depends on the 

capacity of its industry to innovate and 

upgrade, and that companies benefit from 

aggressive home based suppliers, 

demanding local customers and having 

strong domestic rivals. Porter (1990) also 

present The Diamond of National 

Advantage, a system for achieving 

international competitive success. 

 

3.2 Meso-level  

The meso-level of analyzing innovation 

consist mostly of research on the process of 

innovation and how to manage the 

organization. Kline and Rosenberg (1986) 

states that the process of innovation is 

highly uncertain and consists of many 

different activities, often dependent on each 

other. Research and science is important 

through the whole innovation process but is 

not always the driver for new ideas. An 

innovation succeeds, if the organization can 

manage a balance between the technical 

requirements of the product or service, the 

market needs and the manufacturing 
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process. Further on, Kline and Rosenberg 

(1986) argues that the uncertainty of the 

innovation process is strongly associated to 

the degree of difficulty of the innovation. In 

similar, Ahmad, Mallick and Schroeder 

(2012), argues the same but also how to 

manage the uncertainty and complexity of 

the process on an organizational level. The 

Complexity refers to the number of 

activities involved in the process and how 

dependent they are of each other, while 

uncertainty refers to how much information 

that is known or unknown in the startup of 

the process. High degree of complexity 

must have a high team integration, while 

low complexity can have a lower degree of 

team integration. If the uncertainty is high, 

a low level of process concurrency is 

suggested, meaning that the product 

development process have a relatively low 

activity of parallel activities. 

    As argued by Kline and Rosenberg 

(1986) and Ahmad, Mallick and Schroeder 

(2012), the innovation process can take 

different forms depending on the product 

and external factors. From a historical 

perspective, Rothwell (1994) clarifies how 

innovation processes has changed over 

time, due to changes in the industry. He 

argues that in the first era of innovation 

processes, novelties were created by 

technology-push. This meant that 

companies believed that focusing on R&D 

resulted in good outcomes of new products 

and later, the market became the source of 

new ideas. Studying science of innovation, 

it can be concluded that many studies have 

been done between 1970-1980. In this era, 

it also became clear that a balance between 

technology-push and market-pull was 

needed to create effective processes. 

Nowadays, processes need to be more 

flexible and agile because of rapid 

technology changes. Working in parallel 

and having cross-functional teams becomes 

more important in a world where 

requirements on developing time and 

quality becomes more crucial for success. 

 

According to Cooper (1999), team 

integration and flexibility is important in the 

innovation process. From his research, it is 

known that how well the firm operate the 

process depends on the ability to implement 

the success factors. In broad terms, these 

factors indicate that it is important to focus 

on the first section of the development 

process, which is called up-front homework 

and not hurry directly into the development. 

An earlier study made by Cooper and 

Kleinschmidt (1986) also ensures this 

statement by emphasizing the importance of 

a detailed market study/market research, 

initial screening and preliminary market 

assessment. Having a good relationship 

with the customer and launching concepts 

early in the process are also factors that 

makes the development more efficient, 

Cooper (1999). Whitney (1990) agree about 

a good relation to the customer and 

especially in the design step. At the same 

time, design is a critical step in the 

innovation process. It is often hard to 

control, since it requires an interaction with 

different stakeholders, both within and 

outside the project. According to Cooper 

(1999), the decision point where ideas are 

valuated, is strongly connected to 

profitability. Firms that can “kill” bad ideas 

early in the process, save both time and 

resources and can therefore achieve higher 

profitability. The eight success factors have 

become a central part of how a company 

should act to succeed with their 

development. At the same time, Cooper 

(1999) states that the success factors are 

often invisible because of “blockers”, which 

is linked to the manager´s arrogance and 

approach to the team. Because of the 

“blockers” eleven action items have been 

highlighted, which can be used as 

guidelines for a successful product 

development process. Managers must learn 

how to lead, consistently update and 

implement processes that is suitable for the 

product, and create though go/kill decision 

points. Make an analysis of the capacity and 

the resources is also necessary to lay the 
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foundation of a successful process and 

outcome of the innovation project. 

    The importance of a functional 

management and resource allocation is also 

highlighted by Granstrand (1998). Mangers 

in technology-based firms need to 

constantly manipulate a changing industrial 

environment and meet new opportunities 

and threats. When companies grow, R&D 

costs increase, which results in that the firm 

expand their business base. Acting like this 

makes it possible to spread and decrease the 

R&D costs over several business 

diversifications. Resubmit to Cooper 

(1999), it is essential to understand the 

importance of allocating resources and 

further more Granstrand (1998) examines 

the significant understanding that both 

internal factors within firms and external 

factors can affect the distribution of 

resources. 

    The reflection about resources leads 

further to the ability to develop an 

ambidextrous organization. According to 

O´Reilly and Tushman (2011), an 

organization must learn how to deal with 

dynamic capabilities to be ambidextrous. 

This means that the firm must purposefully 

modify the resource base as an answer to a 

changing environment. To stay alive on the 

market, firms need to spend time on 

activities connected to both exploitation and 

exploration, Benner and Tushman (2003). 

Exploitation means that the firm uses its 

previous knowledge and competence, to 

build a solid base for the current business, 

while exploration is about discovering new 

knowledge to be able to compete in the long 

run, Benner and Tushman (2003). Instead of 

using the term exploitation, Birkinshaw and 

Gibson (2004) use the word alignment. In 

the opposite adaptability is used to describe 

similarities to exploration. Both, Benner 

and Tushman (2003) and Birkinshaw and 

Gibson (2004) argue about the ability to be 

ambidextrous but the last-named authors 

focus more on how to structure activities 

and how to support the personnel to be 

ambidextrous. As an example, Google is a 

company that allow the employees to spend 

80 percent of their working time on the core 

business and 20 percent on technical 

projects that they find interesting, Iyer and 

Davenport (2008). This way of work 

stimulates new thinning at the same times as 

the current business is running.  

    Allocating resources for innovation is 

important but before it is possible to 

distribute the resources, a firm must have 

the right assets. According to Barney 

(1991), the right resources can contribute to 

a sustained competitive advantage for the 

firm. The resources should be valuable and 

improve efficiency and effectiveness, be 

uncommon and hard to imitate. 

    It can be concluded that there are no one-

size fits-all solution for innovation 

processes. Organizations must learn how to 

design and implement processes suitable for 

the current developing area. Right resources 

are essential before it is possible to allocate 

them among the efforts on innovation. A 

long-term and a short-term perspective of 

innovation is also of high importance for 

organizations to stay alive among the 

competitors. 

 

3.3 Micro-level  

The macro-level of analysis describes how 

innovations affect industries, while the 

meso-level of analysis explains how 

innovation must be managed and controlled 

within a firm. The micro-level focus on the 

individual and how the user can contribute 

to creativity. Understanding how users can 

be involved in the creation of innovations is 

crucial for a firm to succeed. 

    According to Bogers, Afuah and Bastian 

(2010), one way to develop an innovative 

climate within the firm is to involve the 

user. The authors states that a lot of studies 

has proved that a lot of innovation comes 

from the users. The users can give critical 

input about products and services since the 

user might have information and knowledge 

that the producer sometimes is lacking or 

have not noticed yet. One way to involve the 

user is an approach of innovation called 
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CAP, developed by von Hippel (1978) 

where the user develops an idea and sells it 

to a producer. 

    According to Kline and Rosenberg 

(1986), the process of innovation is really 

uncertain. Looking at the chain-linked 

model, they also state that innovation 

nowadays can arise from a market need, 

discovered by the user. These thoughts go 

hand in hand with the content that Bogers, 

Afuah and Bastian (2010), present, that the 

user has an important role as they can 

identify market needs, give necessary 

feedback and sometimes be the central 

chain of innovation. Further on, von Hippel 

(1978) also discuss the users as innovators, 

and says that it is more likely that users 

innovate than producers if the knowledge 

or/and the information is sticky, with other 

words costly to transfer. 

    As mentioned, having a flexible and 

adaptive innovation process is important, 

but how the manager control and lead the 

R&D team has also a significant effect on 

the performance. Research has shown that it 

is a difference between innovative and less 

innovative companies in terms of how they 

are managed Judge, Fryxell and Dooley 

(1997). Managers that develops an 

organization with a goal-directed 

community seems to be the most 

innovative. This means for example that the 

managers create a balance between strategic 

autonomy and operational autonomy. Even 

though a balance is needed, firms that stress 

the importance of operational autonomy 

shows a higher rate of innovation Judge, 

Fryxell and Dooley (1997). This can be 

compared with how Birkinshaw and Gibson 

(2004) emphasis contextual ambidexterity 

to create a high performing organization. 

Managers need to give the right support to 

form a creative organization. Managers that 

also focus more on intrinsic rewards, have 

strong focus on hire the right people and set 

reasonable goals gets often more innovative 

R&D units, Judge, Fryxell and Dooley 

(1997). 

 

Six success factors are a model presented by 

Maidique and Hayes (1984) and consist of 

factors that a company must consider to 

become successful. When analyzing the 

company, the management is divided into 

different success categories to see if they 

fulfill these or not. This models also states 

the fact that successful companies have 

strong leaders parallel with management 

practices that reinforces strong leadership, 

which is what Judge, Fryxell and Dooley 

(1997) also emphasizes. 

    Concluded is that how innovation is 

handled on a micro-level is very important. 

The influence of managers can determine 

how successful a company is, but it is 

important to have in mind that no company 

is successful all the time. That is why it is 

important to be influenced by the 

environment and for example, taking advice 

and listening to the users. They can provide 

a lot of valuable information that the 

managers might have looked past nor 

discovered yet. 

 

3.4 Innovation science and economy  

The marginal revolution is an episode in the 

history which can be related to the transfer 

from classical economics to neoclassical 

economics, Colander (2000). The classic 

economic theory describes the value of a 

product as equal to the material and labour 

costs. In contrast, the neoclassical economic 

theory states that a product has a perceived 

value which can affect the price and 

demand. Looking at the market today, 

innovative companies think more in terms 

of neoclassic economy. Firms put a lot of 

effort in developing products that appeals to 

the customer. Design and functionality are 

features that often contributes to higher 

perceived value, resulting in that it is 

possible with a higher price.  

     According to (School of thought, 2017), 

the Austrian school is one orientation that 

belongs to the neoclassic economics and is 

suitable to describe how innovation science 

affects the economy. It stresses the 

importance of methodological 
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individualism, meaning that individual 

values are subjective, Boettke and Leeson 

(2003). It also highlights the importance of 

a laissez-faire development, which benefits 

creation of innovations. When competition 

is allowed, it stimulates the economy to 

grow. Joseph Schumpeter is a proponent of 

the Austrian school (School of thought, 

2017) but is also mentioned as a character 

when talking about evolutionary economics 

(School of thought, 2017). Schumpeter 

argued that innovation deviate from 

routines and upsets equilibrium, Nelson and 

Winter (1982). This means that innovation 

is a driver for economic growth. 

Innovations contributes to a constant 

development and competition between 

markets and is also the answer to why 

Nelson and Winter (2002) argues that it is a 

connection between neoclassic economy 

and evolutionary foundations. 

    As earlier mention, Bower and 

Christensen (1995) talks about competition 

between established and entrepreneurial 

firms. Nelson and Winter (2002) do the 

same but use different words and are 

connecting more to the ability of competing 

with research and development. Nelson and 

Winter (2002) say that efforts in research 

and development will contribute to better 

innovations. They argue that large 

companies spend more money on research 

and development than smaller companies 

and that successful innovations will 

increase the profitability. They state that 

enhanced profit results in that the company 

can spend even more money on research 

and development and keep a leading 

position. From an evolutionary perspective, 

this discussion indicates that companies that 

have the right knowledge and capability 

will survive. 

    Nelson and Winter (2002) also refer to a 

central question within the Schumpeterian 

competition, which is important while 

talking about innovation science and 

economics. Is it possible for the leading 

companies to yield for monopolies, due to 

research and development? Their answer is 

yes, and they describe the phenomenon with 

two different terms of technological 

regimes, cumulative change and science 

based change. Cumulative change means 

that companies create new innovations 

because they have technologies in-house. 

The cumulative change can be seen as the 

sustaining companies referring to Bower 

and Christensen (1995). This conclusion is 

based on their arguments about sustaining 

companies and what that contains. 

Likewise, the science based change, can be 

seen as the disruptive technology, referring 

to Bower and Christensen (1995). 

Development comes from outside, which 

means that smaller firms have the 

possibility to capture new technology 

before the larger companies and therefore 

beat the large companies in both size and 

research and development, Nelson and 

Winter (2002).  

    Based on the discussion above, it is 

possible to say that new entrepreneurial 

firms, with technical knowledge from 

outside, will not always win over the 

established companies, but while they enter 

the market, it will create turbulence. This is 

what Joseph Schumpeter refers to while 

arguing that innovation deviate from 

routines and upsets equilibrium. Industries 

are under constant change as long as 

companies innovates and change the 

industry rules. To respond to market 

changes, it is necessary for firms to have 

flexible processes, be open-minded and 

change strategies if needed. Companies that 

can respond to the fluctuations and industry 

trends, will therefore have a higher 

profitability and contribute to competition 

and economic growth.     

4. Discussion 
After analyzing the concept of innovation 

science, it can be concluded that for a 

company to succeed, they can not only 

focus on the meso level, but also the macro 

and micro levels. It is important for a 

company that these levels cooperate to be as 

successful as possible. By creating an 
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innovative environment in a company, it 

can impregnate all the levels. One suitable 

example of a company that has succeeded 

with their innovations is Google. 

Read in the article written by Iyer and 

Davenport (2008), he argues that one clear 

reason of the company’s success within 

innovations is that technical employees 

spend 20 percent of their time trying to 

innovate and come up with new products, 

and managers spend 10 percent of their time 

on this as well. Of course, this is not an 

option for every company. Because of 

Google's economic growth, they can risk 

and invest this much in innovations. And 

the investment has resulted in streams of 

new and very important products and 

features, one of them is Gmail, further 

argued by Iyer and Davenport (2008). 

    Another suitable example of an 

innovative company is Apple. When Apple 

entered the mobile phone industry, they 

changed the industry forever. The big 

competitors like Ericsson was to focused on 

what the customer wanted at that specific 

time, that they forgot to think innovative. 

Nowadays Apple is one of the biggest 

companies in the world and are under a 

constant pressure of being innovative and 

coming up with new desirable features 

and/or products. This can be connected to 

the literature review, where the term 

ambidextrous is mentioned. Apple has 

explored new product categories and 

created a set of products that can cooperate 

with each other, but at the same time they 

exploit for example their iPhone, still 

wanting to offer the newest and best 

features. Related to the neoclassic economy 

(School of thought, 2017), where 

innovative companies focus on creating and 

developing products that appeal to the 

customer with design and functionality as 

key features, which is similar to Apple’s 

focus. 

    Further on, the relationship between 

innovation science and economics is a fact. 

Industries are constantly changing, and for 

companies to be able to respond to these 

changes they need to have flexible and 

adaptive innovation processes, Judge, 

Fryxell and Dooley (1997). New 

technologies emerge every second, forcing 

the companies to have adaptability within 

the organization. Further argued by the 

Austrian school and Joseph Schumpeter 

(School of thought, 2017), innovation is a 

driver of economic growth. Because of 

companies’ aim to be innovative and to 

develop new products, it results in a 

competition between companies and forces 

industries and markets to expand in the pace 

with the economy.  
 

5. Concluding remarks 
It can be concluded that innovation drives 

economic growth. Because of the changes 

that companies make regarding processes, 

strategies and their ability to innovate, the 

rules within the industry changes and 

pushes the companies to innovate once 

again. This drives the economic growth and 

will continue as long as companies are 

being innovative and new technologies 

emerges. 

    Future research can be done more 

detailed on the macro-, meso- and micro-

levels for a deeper understanding of how all 

the levels affect innovation science. Further 

on, research on the economy-part of the 

review is suggested, especially for those 

who is not familiar with Schools of thought, 

especially different types of economy 

schools. Also to consider, reading more 

articles that is providing information about 

economy and the relationship with 

innovation science is suggested, since the 

focus in this review has mainly been on 

innovation science.  
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