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Abstract 

The theory of evolution has found numerous analogies and applications in other 

scientific disciplines apart from biology. In that sense, today the so-called “memetic-

evolution” has been widely accepted. Memes represent a complex adaptable system, where 

one “meme” represents an evolutional cultural element, i.e. the smallest unit of information 

which can be identified and used in order to explain the evolution process. Among others, 

the field of innovations has proved itself to be a suitable area where the theory of evolution 

can also be successfully applied. In this work the authors have started from the assumption 

that it is also possible to apply the theory of evolution in the modelling of the process of 

innovation diffusion. Based on the conducted theoretical research, the authors conclude that 

the process of innovation diffusion in the interpretation of a “meme” is actually the process 

of imitation of the “meme” of innovation. Since during the process of their replication certain 

“memes” show a bigger success compared to others, that eventually leads to their natural 

selection. For the survival of innovation “memes”, their manifestations are of key importance 

in the sense of their longevity, fruitfulness and faithful replicating. The results of the 

conducted research have categorically confirmed the assumption of the possibility of 

application of the evolution theory with the innovation diffusion with the help of innovation 

“memes”, which opens up the perspectives for some new researches on the subject. 
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Introduction 

The laws passed so far have contributed to the clarification of numerous phenomena in nature. 

Widening the fields of new cognitions opens new unknown horizons which are worth of further 

research. Past researches have often pointed to some elements of analogy, based on which, the ideas 

taken from a scientific field were applied for the solution of suitable problems in other fields where 

it was mostly about partial acts, restricted to certain specific fields (Bulat, 2000). 

As the confirmation of the analogy in the field of natural sciences the analogy can be 

named between the electric and mechanical systems, which is also manifested through the 

existence of an analogy between the equations which describe their behaviour. In that way it 

is possible to introduce the analogies of the electric system and suitable mechanical systems 

and vice versa (Bakshi, Bakshi, 2009). 

In the context of quoted applications of analogies in other fields, it can be talked about 

the application of Darwin’s Theory of Evolution, especially the Law on natural selection in 

the interpretation and studying of innovation diffusion. 

When it comes to Darwin’s Law on the Natural selection, Sir Karl Popper 

(Radnitzky,Bartley, 1993) states his point of view: “My selection was that the doctrine of natural 

selection is the highest metaphysical research programme. That causes detailed problems in many 

areas, and that tells us what we would expect from an acceptable solution of these problems. I still 

believe that natural selection works this way as a research programme”. 

Genrich Altshuller (1926 - 1998), a famous Soviet inventor and author of the TSPI 

theory - Theory of Solving Problems Inventively (Lerner, 1991) discovered that technical 

systems do not evolve by accident, but their evolution follows certain patterns which he 

called the “evolution laws”. The evolution laws are patterns of the evolution which 

characterize the evolution of technical systems and can thus help predict their development 

in the future (Leon, 2006). 

Based on Darwin’s Law on Natural Selection, Dawkins introduced a generalization of 

laws on natural selection, where the cultural transmission is analogous to genetic 

transmission, with which he widely opened the door to the application of evolution theory in 

other scientific disciplines. 

Dawkins (Dawkins , 1999) starts from the Evolution law that life as it is known to us evolves 

with differential surviving by replicating entities. The replicative entity, prevailing on Earth is the 

DNA molecule, i.e. the gene. It does not exclude the possibility of existence of other replicative 

entities as well, which will, on condition of fulfilling of certain conditions, start producing their 

replicas (copies) and “almost inevitably tend to commence the new evolution of its kind”. Moreover, 

he considers that since recently on this planet a new kind of replicators has appeared. They still float 

in their “seminal soup”, but are already achieving evolutional changes which highly surpass the 

genes in that. New seminal soup is created from human culture. The culture personalized in its 

manifesting elements such as language, fashion, food, religion, customs, art, architecture, 

engineering, technology and other, as viewed in historical time develops in such a way that one gets 

the impression that it is a very accelerated genetic evolution, although culture has absolutely no 

connection with genetic evolution. 

In searching for the adequate name for a new replicator, Dawkins introduced the term 

“mieme” which has a Greek root, but he shortened it into meme in order to make an analogy 

with the biological replicator gene. Meme is” a noun which expresses the idea of a unit of 
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cultural transfer, i.e. the unit of imitation”. The examples of memes can be melodies, ideas, 

phrases, clothes fashion, the way of making pots, etc. 

Memes are promoted in the pool of memes, analogously as the genes do in the pool of genes, 

walking from a person (brain) to person (brain) through the process of self-replicating, which in 

the broader sense can be called imitation. As in the natural selection not all the genes in the pool 

of genes are equally successful in replication, the analogy works for all the memes in the pool of 

memes. For the survival of replicators, particularly memes, three characteristics are the key ones: 

longevity, fruitfulness and faithful replication. Longevity is about how long the memes are going 

to stay in the head (brain) of a person. Fruitfulness implies how much the meme is acceptable by 

the people acceptors. Faithful replication is the matter of communication and it deals with 

degradation of the message during the transfer of information. 

The quoted theory based on the evolution of memes – “meme-evolution”, today is 

already widely accepted. It can be said that memes represent a complex, adaptable system 

where a meme can represent an evolutional cultural element, i.e. the smallest unit of 

information which can be identified and used to explain the evolution process. 

Meme evolution has found its application in various fields of social sciences. Some examples 

of the application of memes on solving particular problems are worth mentioning. That is why 

two examples of such application will be presented in the following part of the text. 

The first example is Simulation of innovation of technical artefacts by (Khanafiah, Situngkir, 

2004). Evolution is the process of a gradual change, by which the simpler kinds are transformed into 

more and more complex kinds by cumulating characteristic changes in inheriting, from generation 

to generation. Due to the activity of evolution the descendant of the kind, unlike his ancestor, will 

have several different characteristics. In that sense Phylogenetic analysis is used to present the cluster 

of all the descendants of one common ancestor. Phylogenetic analysis is usually interpreted as a 

system of branching of a tree, or the diagram known as the phylogenetic tree, and it is conducted by 

a systematic analysis, through making of the history of the species and the evolution of the relation 

between the descendants and their ancestors, based on the similarity of characteristics as the basis of 

comparison. From the meme perspective, an innovation can be considered an accidental mutation of 

the code of meme (artefact). Mutation is seen in the replacement of one code with another code of 

the meme (artefact). Artefact is the phenotypic meme (or a phemotype) which came from its 

genotype (memetype). In the particular case, a technological artefact is a mobile phone of the brand 

Nokia, whose meme evolution is researched, picture 1. 

It is evident from the work that the methodology of the application of memes can be 

successfully used as a perspective analytical tool for the analysis of technological innovation. 

 

Figure 1:The Phylomemetic tree of a Nokia phone made by the application of UPGM - 

Unweighted Pair Group Method with Arithmetic Means  

Source: Khanafiah, Situngkir( 2004) 
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The second example is the Study of economic development on the side of demand (by 

Dahlan, Situngkir, 2010).The evolutional economy contains new entities which have 

different qualitative characteristics. The idea of qualitative change makes it possible to 

consider three important phenomena in economic life: innovations, substitutions of products 

and transformations of consumers’ behaviour. The evolution of demand process has been 

researched from the point of meme. In particular case there are two kinds (sequences) of 

meme (memeplex) which represent the economical product as well as the preference of 

consumers. The evolution model of demand sees the usefulness as the function of the distance 

between two kinds (two types of sequences) of memes (memeplex), which represent 

economic products and preferences of consumers. An innovation is defined as a change in 

the kind of memes on the specific economic product. In the result of the analysis there are 4 

kinds of demand (Table 1), i.e.: “statistical demand”, “dynamic demand without evolution”, 

“demand limited by the evolution”, and “viable evolution of demand”. 

Table 1: The conditions of demand depending on the presence of innovation  

States of demand  Without innovation  There is innovation  

Without the 

transformation of 

preference 

"Statistical demand"  

 no dynamics or qualitative 

change 

 

“Demand limited by the evolution” 

 dynamic demand, but qualitative 

characteristics can be trapped in a 

quasi-stabile state 

There is a 

transformation of 

preference 

“Dynamical demand without 

evolution“ 

only dynamics requests, but not 

the evolution 

 

“Sustainable evolution of demand“ 

dynamic demand and a full 

qualitative change except for the 

most superior and the most inferior 

products 

Source: Dahlan, Situngkir(2010) 

Starting from the principle of application of memes in the quoted cases, the authors are introducing 

the hypothesis that similar principles, i.e. evolutional theory based on memes is possible to apply in the 

case of considering the process of innovation diffusion. In that sense a theoretical research has been 

conducted whose results will be presented in the further text of the work. 

Diffusion of innovations  

Based on the process definition (Krstić, 2013) innovation can be understood as an 

innovational process (or a cluster of innovational activities), i.e. a specific process in which 

an idea is born about the need of carrying out a change (creating ideas), then a change is 

conducted up to the level of its commercialization (realization of invention), and in the end 

it is adopted by a certain social system (diffusion). So, a complex innovational process, in a 

relatively simplified vision, can be presented by a sequential process, which consists of three 

key sub processes, or phases (Figure 2), such as: 

 The first phase – creating of the idea is the phase which directly precedes the invention; 

 The second phase – of the realization of invention is the phase which directly precedes 

the innovation; and 

 The third phase – diffusion of the innovation is the phase which directly precedes the 

level of acquiring the innovation. 
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The way out of the second phase are inventions, or commercially promising ideas. The 

way out of the second phase are realized innovations, or the ideas brought to commercial 

application. The way out of the third phase is the level of acquiring the innovation, i.e. the 

diffusion of innovation. 

 

Figure 2: Phases of innovational process  

Source: Krstić (2013) 

Diffusion of innovations can be defined as a process by which an innovation is acquired 

and its acceptance by an individual is achieved (an individual, a person) or a certain social 

system (a certain group of people). The basic elements of diffusion of innovations are: 

innovation, communicational channels, time and a social system. 

The theory of diffusion has four basic regularities and they are: innovational decision-

making, individual innovativity, the level of acquiring and the attributes of perception. 

Innovational decision-making is the regularity of the diffusion of innovations which is 

related to decision making about accepting innovations by an individual (a group of people). 

Innovational decision-making is a happening concerning innovations which lasts, i.e. the 

process which takes place in time and goes through the following stages: discovery about an 

innovation, persuasion about the innovation, decision-making about the innovation and 

confirmation about the innovation. 

Individual innovativity is a regularity of the diffusion of innovations which is related to 

the distribution of individual characteristics of people which can be presented by the bell-

shaped percentage distribution of the division of certain categories of people by acquiring 

innovation. Based on the presented, people can be classified in the following categories of 

acquirers looked at from the left to the right of the distribution into: innovators, which 

represent up to 2.5% of the human population; early acquirers, which represent up to 13.5% 

of the human population; early majority, which represent up to 34% of the human population; 

late majority which represent up to 13.5% of the human population and the ones left behind 

which represent some 16%. 

The level of adoption is the regularity of diffusion of innovations by which it takes place 

constantly all the time during the lasting of the innovation, i.e. the life cycle of the innovation and it 

expresses the level by which the innovation has been acquired, and it is represented by the co-called 

s-curve, which shows the character of adoption of the innovation. According to it the adoption of the 

innovation first goes through the period of slow and gradual growth, then through the period of a 

relatively dramatic or rapid growth of adoption of the innovation, and in the end it comes to the 

gradual stabilization and possible slowdown of adoption of the innovation. 

The attributes of perception represent the regularity of diffusion of innovations which 

comprises the main characteristics of the innovation related to which the potential adopters 

most often mark and rate an innovation, and those are: usefulness, the possibility of a trial, a 

relative advantage, visibility, complexity and compatibility. 
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Modelling of innovation diffusion from the perspective of memes 

In order to interpret the modelling of diffusion of innovations from the perspective of 

memes, one should start from the process definition of an innovation presented in picture 2. 

The third phase of the quoted innovation process has been set aside as a separate picture and 

is presented in picture 3, and can now be viewed as a separate independent process, i.e. the 

process of diffusion. It is evident from the picture that the innovation is an entrance into the 

process of diffusion of innovations, and that the exit from the process of diffusion represents 

the level of its adoption by a certain social system (a social group). Of course, by the 

innovation on the entrance into the process of diffusion, in this interpretation a cluster of 

relevant information is implied about the innovation which has just appeared. 

 

Figure 3: The process of diffusion of the innovation  

Source: Authors 

Since in the general case a meme is the replicative carrier of information about an entity, 

in the particular considered case when it is applied to the process of innovation diffusion, 

which is presented in the picture 3, it can be concluded that at the entrance to the process of 

diffusion there lies the meme of the innovation. 

As soon as a certain innovation appears, or a relevant information about the innovation 

becomes available, the conditions are made for forming the meme of innovation (a replicator) 

which alone takes over the role of replicating and begins to make its own replicas (copies), 

and with this the evolution of that kind of meme begins. In the wider sense, the described 

appearance can be called an imitation, which, according to Dawkins (1999), implies a process 

within which the memes are propagated. 

If everything said before is taken into consideration, it can be concluded that the process 

of diffusion of innovations in the interpretation of a meme is actually the process of 

imitation of the meme of innovation. 

During the process of replicating of the meme of innovation from the pool of memes, 

not all the memes of innovations are equally successful, actually some of them are more 

successful than others, which eventually leads to their natural selection. For the survival of 

the meme of innovation three characteristics are the key ones, and they are: longevity, 

fruitfulness and faithful replicating. 

Longevity of the meme of innovation depends on where and how it is kept. If the meme 

of innovation is kept only in the memory, or the head (brain) of a person, its longevity will 

depend on the duration of memory of the given person and it is limited by the human lifespan, 

but if it is saved and/or some hard copy medium (printed, CD, DVD, memory card, etc.) its 

longevity can be significantly prolonged. 

The fruitfulness of the meme of innovation depends on how much the meme of 

innovation has been acceptable by the people acceptors. Replicating, or the survival of a 

meme of innovation will depend on how much the meme is acceptable from the point of view 

of potential users of the innovation. This dimension of the innovation meme can also be 
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quantitatively expressed. For example, the number of years necessary for a certain innovation 

meme to reach 50 million of carriers (users). Thus it took 75 years for the telephone, 38 years 

for the radio, 13 years for television, 4 years for the internet, 3.5 years for Facebook, 35 days 

for the game Angry Birds (WSJ, 2015). From the above quoted it can be concluded that from 

the perspective of a meme, the innovation diffusion - is the fruitfulness of the innovation 

meme, or the speed of replicating, figure 4. 

Figure 4: The fruitfulness of the innovation meme  

Source: Author 

The faithfulness of replicating of the innovation meme is the thing which concerns 

communication and is related to degradations of the message, to which it comes during the 

transfer of information. It is known that the communication chain forms the set of elementary 

communication connections. The longer communication chain, i.e., as the number of 

transmission points increases, the probability of deformation of the message in transfer 

increases as well. (Lewis, 1987) 

From the characteristics of the faithfulness of replicating comes the fact that the 

innovation memes are transferred from people to people in a changed shape. It seems that the 

transmission of the innovation meme is rather the subject of a continuing mutation due to 

deformation of the message than the result of recombination of memes in the pool of memes. 

In the pool of memes there are several kinds of memes, for example, Facebook, Twitter, 

LinkedIn and so on. Among the innovation memes, the competition is set up, it can be said 

that they indulge in some sort of a competition with each other, not only on the basis of 

affection of attention, but also based on information resources. 

Based on affection of attention innovation memes of an individual person (or the 

person’s brain) fight for supremacy in the attention of a person compared to the rival memes. 

If an innovation meme attracts the attention of a person (brain) in a larger scope, it has to do 

it on the account of decreasing the attention of the person to another innovation meme – a 

rival, i.e. the competitor. 

Based on information resources innovation memes compete with other innovation 

memes for supremacy over resources which are crucial for communication. In other words, 

the resources for which innovation memes compete are time (within electronic mass media, 

for example radio, TV, the internet,) and space (written, printable, exhibition, advertising and 

others, such as for example space in newspapers, on a fair, on a billboard, etc.). 

fruitfilness 

of the 

meme 

 

Time 
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Regularities of diffusion from the perspective of a meme 

In order to make the mosaic of innovation diffusion from the perspective of a meme, in 

further text, the basic regularities of diffusion are considered from the perspective of a 

meme (innovational deciding, individual innovativity, the degree of acquiring and the 

attributes of perception). 

Innovational decision making from the perspective of the innovation meme is 

accepting the meme and it is related to making decisions concerning the acceptance of 

meme by an individual or by more of them (a group of people). The acceptance of a 

meme, or the process which takes place in time goes through the following steps: the 

knowledge of a meme, the persuasion about the meme, decision making about the meme 

and the confirmation of the meme. 

Individual innovativity from the perspective of innovation meme is the individual 

acceptability of the new memes. It is related to the division of individual characteristics of people 

in the view of accepting the new memes and can be presented also by a bell-shaped percentage 

distribution of divisions of the certain categories of people by the issue of the speed of acquiring 

the meme, which viewed from the left to the right of the distribution consists of: meme innovators, 

which make 2.5% of the human population; early meme acquirers which make up to 13.5% of the 

human population; late meme majority, which make up to 34% of the human population and 

meme delayers who make up to 16% of the human population. 

The level of acquiring from the perspective of a meme is the fruitfulness of the meme, 

picture 4. It is represented by the continuous process which throughout the whole time of 

lasting of the meme expresses the level to which the meme has been acquired, and it is 

interpreted by the so-called s-curve, which shows the character of acquiring of the meme, 

starting with the period of a slow and gradual growth, continues with a period of a relatively 

dramatic accelerated growth and finally finishes with a slower growth. 

The attributes of perception from the perspective of a meme comprise main 

characteristics, or the attributes of a meme related to which the potential acquirers most often 

evaluate and rate them, and these are: usefulness, possibility of a trial, relative advantage, 

visibility, complexity and compatibility of the innovation. 

The basic elements of the diffusion of innovations from the perspective of a meme 

In order to complete the mosaic of innovation diffusion from the perspective of a meme, 

in further text from the perspective of a meme, the basic elements of diffusion of innovations 

are considered (innovation, communication channels, time and social system). 

Innovation from the perspective of memes is a meme (of innovation) which can be 

considered new for a person or a certain group of people. 

Communication channels from the perspective of a meme represent the way in which 

memes travel from one person (brain) to another. 

Time from the perspective of memes is the dimension of a meme which appears first 

with the acceptance of a meme, as a frame of the fruitfulness of a meme. 

The social system from the perspective of memes is represented by a person (the brain 

of the carrier of a meme) or the cluster of people (brains carriers of memes). 
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Results and discussion 

The results of this research have made it possible for the innovation diffusion to be presented 

in the meme domain, i.e. from the perspective of memes, as it was done in figure 5. 

 

Figure 5: The process of diffusion of innovation from the realistic and meme perspective 

Source: The author 

Since the diffusion process is built (and represented) by the relevant factors of the process 

(regularities and basic elements), the quoted factors are also represented with suitable meme 

elements. The meme presentation of relevant factors of the process has made it possible to make 

their table with a comparative account of the realistic and meme perspective, table 2. 

Table 2:Relevant factors of the process of diffusion of innovation from the realistic and 

meme perspective  

 Realistic perspective Meme perspective 

Regularities of 

diffusion  

inovational decision-making  acceptance of a meme 

individual innovativity individual acceptability of the new 

memes 

level of adoption fruitfulness of memes  

attributes of perception attributes of memes 

Elements of 

diffusion of 

innovation 

innovation  meme  

communication channels the way memes travel  

Time dimension of memes 

social system  person (brain) 

Source:The author 
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Conclusion 

The theory of evolution has found numerous applications and analogies in other fields 

of science. From the realized cases of practical application of evolution theory out of 

biological sciences so far, the scientific field of innovations has proved to be very suitable 

for that purpose, which was confirmed by some examples of application, which were 

presented in the paragraph of Introduction of this work. 

In this work it all started from the assumption that the evolution theory, or the theory of 

meme is possible to apply successfully in the interpretation of diffusion of innovations. The 

findings to which the authors came, which are presented in the paragraph Results and discussion 

of this work, unambiguously confirm the correctness of the introduced assumption. 

When it comes to the diffusion of innovations the results of the research offer the possibility 

to explain more closely the question of how to conduct the diffusion of innovations. 

Thanks to this work, the diffusion of innovation has been interpreted from the perspective of 

memes by which the assumptions were made for further researches in this field. 
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