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ABSTRACT 

 In a world where startups are becoming more relevant to the global economy, it is important to 

study the role of marketing in the performance of these ventures. While much literature can be found about 

marketing for startups, no clear consensus has been found. Aiming to understand the role of marketing for 

startups, a study through the data mining of scientific articles has been made to detect certain keywords 

that potentially would give a better understanding of this relationship. Our study has proven that this data 

mining tool can be useful, forming a framework that highlights the role of marketing for startups. The 

keyword duo found in the process are: market orientation, competitive advantage and value creation. 

Therefore, the literature and role of marketing for startups has been based on these terms. This role is to 

proactively research the market in order to take advantage of circumstantial opportunities, having focus 

on market orientation, in order to seek a sustainable competitive advantage by creating value for customers. 

This article combines literature and gives a better understanding to the marketing role for startups but also 

to the use of data mining for gathering useful information. The practical implication can be observed in the 

methodology section since it is explained in as much detail as possible as the process was carried out in 

order to make it repeatable. 

Keywords 

 Startups, entrepreneurship, marketing, data mining, literature review, market orientation, value 

creation, competitive advantage. 

The author’s point of view: Why this topic? 

 Mainly motivated by the inclusion of information technology in the research and marketing 

process. On the other hand, the author is interested in marketing literature for startups, so filling the gap 

that exists is another motivation factor. This research is the perfect opportunity to combine what has been 

learned in the master course of Advance Topics in Digital Marketing at the University of Twente. 



Introduction 

 In a world that is increasingly more technological, there are many processes that are affected or are 

getting affected by technology. One of these processes is marketing, which must be constantly adapted 

according to technological advances (Rust, R. T., & Espinoza, F., 2006). Along with the rapid technological 

increase and its improvement, the number of startups has also increased1. Startup is defined as a young 

company which seeks for a repeatable, sustainable and scalable business model (Blank 2013). The 

Marketing Science Institute (MSI) has expressed that the study of the organization of marketing in startups 

is priority for the years 2018-20202. Therefore, we can assume that there is a gap in the literature that has 

to be filled. This research tries to find an answer to the following research question: 

 What is the role of marketing for start-ups? 

 By answering this research question, the goal is to contribute to a more extensive understanding of 

how startups can manage marketing activities. The practical purpose of this research is to help startups to 

better understand how to manage marketing activities in a competitive market.  

 This literature review will be based on the outcome of keywords extracted from 236 scientific 

articles related to marketing and startups, through the use of the data mining technique. Data mining is 

defined as: “a process of nontrivial extraction of implicit, previously unknown, and potentially useful 

information from the data stored in a database (Neaga, E. I., & Harding*, J. A. 2005). This tool has proven 

to be useful to gain knowledge through the analysis of information (Fayyad, U. M., Piatetsky-Shapiro, G., 

Smyth, P., & Uthurusamy, R. 1996). Researchers are using data mining in various contexts such as: 

customer relations management, customer segmentation, market basket analysis, forecasting, among many 

others. Nevertheless, no literature review based on this technique has been found. Therefore, this research 

tries to find an answer the following sub question: 

 How feasible is gathering relevant information out of data mining the keywords in scientific articles 

for writing a literature review? 

 By answering this sub question, the intention is to provide a better understanding of how the process 

of mining scientific articles works and if it is feasible. Depending on the outcome, the practical goal is to 

optimize the search for scientific articles and make this process as objective as possible. 

 In the first section of this paper, the methodology for the literature selection and its data mining 

process will be discussed. In the second section, the results of the data mining process will be analyzed. In 

the third section, a brief literature review based on the results of the data mining process will be presented. 

Finally, answers to the research question and the sub question will be discussed. This will be followed by 

the limitations of this study and recommendations for future research. 

 

                                                             
1 Florida, R., & Hathaway, I., (2018). How the geography of startups and innovation is changing. Retrieved from: 
https://hbr.org/2018/11/how-the-geography-of-startups-and-innovation-is-changing 
2 Marketing Science Institute (2018). Research Priorities 2018-2020. Retrieved from: 
https://www.msi.org/research/2018-2020-research-priorities/ 



Methodology 

 As mentioned above, the literature review that will be presented in this article has been based on 

the detection of certain keywords through the data mining technique. The main objective of the 

methodology section is to explain the process as clearly and transparently as possible so that it can 

potentially be replicated by researchers. This process has been carried out using the RStudio tool, which is 

an open-source tool that allows the use of R programming language for new users, since its user-friendly 

interface, but also offers great productivity for advanced users (Allaire, J., 2012). The search for scientific 

articles has been made through the Scopus website (Elsevier's abstract and citation database). This database 

website has been selected because it contains the most peer reviewed content presented in journals (Falagas, 

M. E., Pitsouni, E. I., Malietzis, G. A., & Pappas, G., 2008). This section has five sub sections: (1) literature 

selection, (2) document transformation, (3) coding the data using RStudio, (4) re-coding the data by filtering 

specific words, and finally (5) working the outcome in MS Excel. 

Scientific articles selection 

 The selection of literature is based on the two keywords "marketing" and "startups" (or “start-up”). 

However, “startups” has "entrepreneurships" as a synonym. For both terms it was necessary to consider its 

singular version: "startup" and "entrepreneurship". Therefore, the keyword “entrepreneurial” was also 

included in the search. The search for these keywords, using the Boolean logic, yielded 3654 results. Due 

to the rapid technological advances, this study is limited to the last ten years, including articles from 2009 

to 2019. This resulted in 1882 articles. To avoid "contaminating" the information with terms not related to 

business, only the next subject areas have been considered: Business, Management and Accounting; 

Engineering; Social Sciences; Economics, Econometrics and Finance; Computer Science; Decision 

Science. This filter delivered 1653 articles. Only final publications have been considered, leaving the search 

in 1609 matching results. Since as a result of the data mining it is sought to analyze keywords in English, 

this search has been limited also to articles exclusively in this language, delivering 1557 articles. Articles 

exclusively from Journals have been selected, because they have been peer reviewed. After applying this 

filter, it resulted in a total of 1180 resulting matches. Finally, due to time limitations, only 20% of the most 

cited articles of each year have been taken into account, as it can be seen in Appendix I. The general process 

of the selection of scientific articles can be seen in Figure 1. 

 When the selection process of the 20% began, a series of problems have been detected. The first 

was that a high percentage of articles that still belong to other areas (chemical, education, etc.) have been 

found. The term entrepreneurial orientation interfered in the results since it includes the terms “marketing” 

and “entrepreneurial”, but it does not always refer to a start-up. The last problem was with the term SME 

(small and medium enterprises) because it is sometimes considered as a startup and sometimes not. 

According to a study conducted by Shah, Perez-Iratxeta, Bork, and Andrade (2003), the abstract of scientific 

articles contains the highest ratio of keywords. Therefore, scanning the abstract of around 50% of the 1180 

articles was needed in order to select relevant articles. The complete list of the selected articles with their 

respective ID, authors and number of citations in Scopus can be found in the Appendix II. 

 



 

Figure 1. Scientific articles selection method. 

 

Documents transformation 

 After selecting and downloading the 236 documents in ".pdf" format, transforming them to ".txt" 

was necessary. This process was carried out with the objective of facilitating the reading of documents for 

use in RStudio, since when they are transformed, all the factors that are not text (images) are eliminated, 

the files are lighter, and the text is standardized. To make this process more expeditious, a free online tool 

PDF to Text converter has been used. 

Coding (data mining) 

 As mentioned above, the programming software that has been used is RStudio. The (simplified) 

process of coding in order to gather the keywords out of the existent literature consists of the next six steps: 

(1) Install the necessary packages. 

(2) Import the 236 documents. 

(3) Organize them in a frame. 

SCOPUS: "Marketing"  AND  "Startups"  OR  "Startup"  OR  "Start-ups"  
OR  "Entrepreneurship"  OR  "Entrepreneurial" 

(3654)

2009-2019
(1882)

Business, Management and Accounting. Engineering. 
Social Sciences. Economics, Econometrics and 
Finance. Computer Science. Decision Science.

(1653)

Final Publications
(1609)

English
(1557)

Journals
(1180)

20%
(236)



(4) Clean the information by removing unwanted characters (numbers, punctuation, “stop words”, etc.), 

transform it to lowercase, among others. Stop words were eliminated because they have a very high 

presence which diminishes the impact of less common words (El-Khair, I. A., 2006). A list of the 

eliminated stop words can be found in Appendix III. 

(5) Create a term document matrix. 

(6) Retrieve the results using an Excel table and a “word cloud”, which has proven to be an effective tool 

for analyzing texts (Heimerl, F., Lohmann, S., Lange, S., & Ertl, T., 2014).  

 This process was carried out two times: first to find the result of the word (only one) more frequent, 

second to find the two unified words that were used more frequently. 

Re-coding (data mining) 

 When obtaining the results of the most frequent words, many of the outcome words can be 

considered irrelevant for the purpose of gaining knowledge through the information. To avoid this, adding 

a filter for certain words was necessary. Due to this, this process will be carried out only with two terms 

(keywords duo). Because of this, a seventh step will be added to the six steps mentioned above: 

(7) Adding a specific word filter.  

 Nevertheless, as can be seen in Appendix IV, when doing data mining of singular terms, after 

filtering certain words, there are still many words with double meaning. For example, the word research 

can mean marketing research, or it can be part of the name of a journal or it can refer to the article itself.  

 After writing the code for filtering unwanted words, repeating the six-step process above is 

necessary. This resulting in an iterative process as shown in Figure 2. The base code used to perform the 

data mining for two unified words can be found in Appendix V.  

 

Figure 2. Scientific articles data mining process used in this study. 



Working the matrix on Microsoft Excel 

 The outcome of the previous process gave the keywords that were most repeated in the 236 articles. 

Nevertheless, it was not clear in how many articles they were present. To avoid that the results are affected 

by the fact that certain keyword duos were repeated many times only in one or some articles, the result has 

been exported to an Excel matrix to facilitate the analysis in order to select the keyword duos that were 

mentioned in more articles. First, a “countif” function was necessary to detect the keywords that were 

present in more than one article. Then another “countif” function was performed with the previous result to 

count those keyword duos present in more than 47 articles (20% of 236), resulting in 1 in case of being 

more than 47 and 0 in case of being 47 or less. Finally, the function = IF (IE2> 0, COUNTIF (B2: IC2, "> 

0"), "0") has been used so that if it is present in more than 47 articles, it counts in how many articles the 

keyword duo is present. A simplified version of this process can be found in Appendix VI.  

 

Results  

 In this section the results of the process explained in the methodology will be presented. First, the 

results obtained with the first code will be presented. Subsequently, the results by eliminating the specific 

words will be discussed. Finally, the results that will be used as a basis to elaborate the literature review 

will be presented. 

 

First results 

 As mentioned earlier, the first outcome of data mining does not provide much information. As can 

be seen in Table 1 and Figure 3, a large percentage of the keyword duos are generic terms, names of 

newspapers and magazines, cities, etc. 

Keyword’s duo Frequency 

small business 1484 

entrepreneurial marketing 1267 

market orientation 972 

journal marketing 961 

journal business 869 

social media 748 

entrepreneurial orientation 702 

management journal 694 

new ventures 602 

marketing management 584 

theory practice 556 

international journal 551 

marketing capabilities 529 

strategic management 506 

business venturing 505 

Table 1. The fifteen keyword duos with more mentions before applying specific words filter. 



Figure 3. WordCloud keyword duos before applying specific words filter. 

 

Results after filters 

 Howland and Park (2008) have recognized the importance of reducing the (unnecessary) 

information dimension when working with large amounts of data. Therefore, filtering certain words that do 

not contribute to this cause was necessary. For the selection of words to filter, observing and analyzing the 

WordCloud outcome was extremely useful. The following function shows the words that have been filtered 

in order to obtain clearer results: 

mydocs<-tm_map(mydocs,removeWords, 

c("aus","shown","school","england","can","used","lumpkin","states","jaworski","carson","knight","hills",

"covin","years","cent","see","doi","may","text","vol","john","show","slater","case","journal","small","lar

ge","entrepreneurial","venture","ventures","york","academy","small","review","vol","hardvard","february

","page")). 

 As can be seen in Table 2 and Figure 4, elimination of a large amount of irrelevant data was 

possible. However, as mentioned in the methodology section, these results do not specify in how many 

articles each keyword duo was mentioned. Therefore, it is not possible yet to consider them for writing a 

literature review, because there is the possibility that only one article is influencing the result.  

 



Keyword’s duo Frequency 

market orientation 976 

social media 748 

international business 623 

marketing management 587 

theory practice 556 

marketing capabilities 529 

strategic management 506 

business venturing 505 

marketing entrepreneurship 486 

competitive advantage 478 

business model 444 

new product 421 

research marketing 406 

international marketing 401 

entrepreneurship theory 379 

Table 2. The fifteen keyword duos with more mentions after applying specific words filter. 

 

 Figure 4. WordCloud keywords duo before applying specific words filter. 



Final results 

 Finally, keyword duos have been detected with the highest number of mentions in the largest 

number of articles. Table 3 shows the keywords with presence in more than 47 articles.  

Keyword duos Times mentioned 

theory practice 165 

competitive advantage 143 

business venturing 141 

marketing management 141 

entrepreneurship theory 132 

marketing research 128 

future research 127 

business management 124 

marketing strategy 121 

business research 120 

international business 120 

products services 120 

strategic management 117 

new products 114 

market orientation 111 

new product 107 

research marketing 107 

entrepreneurship marketing 105 

marketing entrepreneurship 97 

marketing science 97 

firm performance 87 

market research 86 

value creation 84 

international entrepreneurship 78 

industrial marketing 77 

Table 3. The twenty-five most frequent terms in the largest number of articles. 

 In order to select the relevant keywords for building a literature review about the role of marketing 

for startups, three business administration master students were consulted (see appendix VII). Each student 

was given the option to choose between three labels to each keyword duo in relation to the literature. The 

labels were: relevant, too broad and unclear. The three participants agreed on the relevance of three keyword 

duos, which can be seen in Table 4. By selecting these three keyword duos, the data mining process came 

to an end. 

 

 

 



Keyword duos Present on  

competitive advantage 143 

market orientation 111 

value creation 84 

Table 4. Three relevant marketing keyword duos for startups. 

 

Literature review based on the outcome of data mining 

 In this section, the three keyword duos extracted from data mining (Table 4), are used to build a 

literature about the role of marketing for startups. Finally, a framework that has been created by combining 

these keyword duos will be presented. 

 

Market orientation 

 The marketing literature has highlighted the importance of Market Orientation (MO) in order to 

improve a company’s performance (Narver & Slater, 1990; Jaworski & Kohli, 1993). This term has been defined 

as “the organization-wide generation of market intelligence pertaining to current and future needs of 

customers, dissemination of intelligence horizontally and vertically within the organization, and 

organization-wide action responsiveness to market intelligence” (Kohli, A. K., & Jaworski, B. J., 1990). 

Via guiding companies to a superior marketplace performance, MO has proven to be a key resource for 

building competitive advantage (O'Cass, A., & Ngo, L. V., 2011). With an entrepreneurship-focused 

research, Munoz, Vicdan, and Saran (2013) emphasized the importance of MO, along with two additional 

variables: innovation (orientation) and dynamism (proactiveness). Nasution, Mavondo, Matanda, and 

Ndubisi (2011), through an empirical study using a structural equation model, affirm that MO is positively 

related to innovation and creation of value for the client. 

 During the search of literature and the data mining process, influence of the term Entrepreneurial 

Orientation has been found. Entrepreneurial orientation has been defined by Mueller and Thomas (2001) 

as “internal locus of control combined with innovativeness”. A recent study has empirically shown that the 

relationship between EO and business performance is positive only because it is directly affected by the 

variable MO that acts as a mediation variable (Vega-Vázquez, M., Cossío-Silva, F. J., & Revilla-Camacho, M. 

Á., 2016).   

Value creation 

 An important aspect for the role of marketing for startups is the creation of value. Value creation 

is defined in an entrepreneurial point of view as: “processes and activities realized by the founders of small 

or medium-size business ventures, to identify, create and exploit market opportunities in a more effective 

and efficient way that other competing business organizations” (Gurău, C., Lasch, F., & Dana, L. P., 2015). 

Both established companies and startups need to have a structure guided by innovation and proactivity in 

order to create and communicate value to customers (Kraus, S., Harms, R., & Fink, M., 2010). In 2003, 

Kotler discussed two ways to increase the creation of value: (1) increase the benefits that the product or 

service delivers (2) decrease the costs of the product or service. On the other hand, (Kurgun, H., Bagiran, 

D., Ozeren, E., & Maral, B., 2011) proposes that the creation of value, from an entrepreneurial marketing 



point of view, should be through the relationship with the client, alliances, resources management 

approaches and finally the marketing mix. With a less customer-centric point of view, Jones, Suoranta, and 

Rowley (2013) emphasized the importance of networks between the firm, its customers and stakeholder, 

when creating value. In their study they proposed the Strategic Network Marketing Model (See Appendix 

X), where they provided different insights generated in terms of the opportunities to create value that each 

type of network can offer. Subsequently, Gurău et al. confirmed the importance of innovation, where they 

remark to pay special attention to the lifecycle of the product (see Appendix VIII), and the marketing 

relationships as resources of creation of value. Adding to these two sources, they added a third one called 

circumstantial opportunities. By circumstantial opportunities they refer to taking advantage of imbalances 

between the market of demand and offer, where they also suggest constantly scanning the market in order 

to reach a good market reactivity. One of the objectives of creating value is to obtain a competitive 

advantage. To understand the factors that influence a competitive advantage, it is necessary first, to 

understand and analyze the sources of value creation (Dietl, H., Royer, S., & Stratmann, U., 2009). 

Competitive advantage 

 In the business world, the term competitive advantage and its importance has been present for some 

decades and has been studied by experts such as Michael Porter or Jay Barney, among many others. The 

competitive advantage is the strategic advantages that a business achieves to differentiate and outperform 

competitors in an industry (Wu, J., & Chen, X., 2012). Competitive advantage is often accompanied by the 

term sustainable, referring to the importance that this advantage must be sustainable over time. The 

importance of building a sustainable competitive advantage is not tied to a certain type of company, that is 

to say, in the literature its relevance ranges from small to large companies and from ventures to companies 

that have been in the market for a long time. Nevertheless, the way to analyze and get this advantage 

depends on the size of the company. A large and established company probably has enough resources to 

allocate to a new product or service development where its survival is probably not at risk when a product 

or service fails, unlike new ventures that, in general, have more limited resources and risk its survival in its 

early stages (Song, L. Z., Di Benedetto, C., & Song, M., 2010). A study conducted by Arora and Nandkumar 

(2012) focused on entrepreneurships and they confirmed that a superior marketing ability is an important 

source of competitive advantage, which should translate into a more profitable company. A more recent 

study, in addition to confirming that a competitive advantage has a significant influence on performance, 

has proposed that innovation capabilities of an entrepreneurship is an important factor affecting the 

competitive advantage (Sulistyo, H., 2016). Innovation capabilities is defined as ''the firm's ability to 

develop new products and/or markets, through aligning strategic innovative orientation with innovative 

behaviors and processes'' (Wang, C. L., & Ahmed, P. K., 2007, p. 38). Unlike its beginnings, nowadays 

the construction of a competitive advantage must take into account the internet, since this is a very useful 

source of information. Effectively using social media as a channel to provide information and generate sales 

is of the utmost importance (Tiago, M. T. P. M. B., & Veríssimo, J. M. C., 2014).  

 

 

 



Marketing for Startups 

 By writing the literature based on mining the scientific articles, a framework (see Figure 5) has 

been created that highlights the role that marketing in startups should have. Startups should focus on market 

orientation, in order to seek a sustainable competitive advantage by creating value for customers. The 

literature highlights the importance of having an innovative orientation, strong marketing relationships, 

proactive with a good market reaction and recently taking advantage of digital tools.  

 

 

Figure 5. Role of marketing for startups framework. 

 

Conclusion and discussion 

 Through the study of marketing literature for startups, there has been enough empirical and 

theoretical evidence that proves that marketing management is relevant to the performance of the company. 

The role of marketing for startups is crucial and has to be managed in the best way. This role is to proactively 

research the market in order to take advantage of circumstantial opportunities, having focus on market 

orientation, in order to seek a sustainable competitive advantage by creating value for customers. 

 By developing this research, the feasibility of the use of data mining as a tool for the analysis of 

scientific articles has been demonstrated with the aim of transforming information into knowledge. With 

less time constraints, an analysis of the most relevant keywords should cover all the most relevant points to 

build a complete framework. By using this tool, the logic would be achieving objective results since the 

process is quantitative. However, in several parts of the process a qualitative analysis (hence, more 

subjective to the author's preferences and beliefs) has been necessary. It can be considered more objective 

but not completely objective. 

 



Limitations  
 In the development of this article, three main limitations were found: 

Programing limitations: Because the author is not an expert in programming, finding the perfect  code to 

perform the desired function took more time than expected and in addition, the packages used in RStudio 

are constantly changing so many times the information and online tutorials are already expired. 

Software limitations: At the time of moving from RStudio to Excel, the size of the database was extremely 

large, which sometimes caused critical errors as can be seen in Appendix IX. 

Time limitations: Due to the two previous limitations, the time to dedicate explicitly to the literature review 

was less than expected. So, it can be considered that during the research process, the sub-question became 

more relevant than the research question. 

 

Future research 
 This research can be considered for startups in general, however, future researchers should focus 

their resources on researching different types of startups in different types of industries and contexts. 

 The mining of data could potentially be used for forecasting by using a linear regression model 

taking into account the variables number of mentions and the demand of a product or service. 
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Appendix I. Table explaining the number of selected articles per year. 

Year Articles 20% Rounded 

2009 69 13.8 14 

2010 78 15.6 16 

2011 111 22.2 22 

2012 116 23.2 23 

2013 118 23.6 24 

2014 107 21.4 21 

2015 125 25 25 

2016 129 25.8 26 

2017 144 28.8 29 

2018 166 33.2 33 

2019 17 3.4 3 

Total 1180 236 236 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix II. List of scientific articles used for data mining. 
ID Name Authors Cited by Year 

doc00109 Marketing Under Uncertainty: The Logic of 

an Effectual Approach 

Read, S., Dew, N., Sarasvathy, S.D., Song, 

M., Wiltbank, R. 

182 2009 

doc00209 Spawned with a silver spoon? Entrepreneurial 

performance and innovation in the medical 

device industry 

Chatterji, A.K. 146 2009 

doc00309 The internationalisation of born global and 

international new venture SMEs 

Crick, D. 99 2009 
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Appendix III. List of English stopwords. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix IV. Table and WordCloud example of broad results. 

freq 
 

marketing 16239 

business 10538 

journal 8008 

research 7626 

entrepreneurial 6851 

new 6723 

market 6487 

firms 6313 

management 5830 

entrepreneurship 5679 

can 4825 

small 4418 

international 4393 

social 4287 

performance 4237 

vol 4207 

study 4129 

also 3946 

firm 3727 

innovation 3722 

 

 



Appendix V. The code for data-mining the articles through RStudio.  
install.packages("readr") 

install.packages("tm") 

install.packages("RWeka") 

install.packages("SnowballC") 

install.packages("wordcloud") 

install.packages("wordcloud2") 

library(readr) 

library(tm) 

library(RWeka) 

library(SnowballC) 

library(wordcloud) 

library(wordcloud2) 

 

doc00109<-read_file("doc00109.txt") 

doc00209<-read_file("doc00209.txt") 

(…) 

doc23519<-read_file("doc23519.txt") 

doc23619<-read_file("doc23619.txt") 

doc.list<-list(doc00109,doc00209,(…),doc23519,doc23619) 

N.docs<-length(doc.list) 

names(doc.list)<-paste0("doc",c(1:N.docs)) 

my.docs<-VectorSource(c(doc.list)) 

my.docs$Names <- c(names(doc.list)) 

mydocs <-Corpus(my.docs) 

myextract<-data.frame(text = sapply(mydocs, as.character), stringsAsFactors = FALSE) 

View(myextract) 

removeSpecialChars <- function(x) gsub("[^a-zA-z0-9 ]","",x) 

mydocs<-tm_map(mydocs,removeSpecialChars) 

mydocs<-tm_map(mydocs,removeNumbers) 

mydocs<-tm_map(mydocs,content_transformer(tolower)) 

mydocs<-tm_map(mydocs,content_transformer(removePunctuation)) 

removeOneandTwo <- function(x) gsub(" *\\b(?<!-)\\w{1,2}(?!-)\\b *", " ", x, perl=T) 



mydocs<-tm_map(mydocs,removeOneandTwo) 

mydocs<-tm_map(mydocs,removeWords,stopwords("en")) 

stopwords() 

mydocs<-tm_map(mydocs, removeWords, 

c("aus","shown","school","england","can","used","lumpkin","states","jaworski","carson","knight","hills","covin","y
ears","cent","see","doi","may","text","vol","john","show","slater","case","journal","small","large","entrepreneurial",

"venture","ventures","york","academy","small","review","vol","hardvard","february","page")) 

myextract<-data.frame(text = sapply(mydocs, as.character), stringsAsFactors = FALSE) 

View(myextract) 

df<-data.frame(doc_id=1:236,text=myextract$text, stringsAsFactors = F) 

corpus<- VCorpus(DataframeSource(df))  

Tokenizer <- function(x) NGramTokenizer(x, Weka_control(min = 2, max = 2)) 

dtm <- TermDocumentMatrix(corpus, control = list(tokenize = Tokenizer)) 

inspect(dtm) 

BigramDF = as.data.frame( t(as.matrix( dtm ))) 

keywords<-colnames(BigramDF) 

kw<-as.data.frame(keywords) 

View(kw) 

m <- as.matrix(dtm) 

v <- sort(rowSums(m),decreasing=TRUE) 

d <- data.frame(word = names(v),freq=v) 

head(d, 25) 

set.seed(1234) 

wordcloud(words = d$word, freq = d$freq, min.freq = 1, max.words=200, random.order=FALSE, rot.per=0.36, 

colors=brewer.pal(8, "Dark2")) 

write.table(d, file="DM2TS.csv", sep=",") 

write.csv(m,"DM2TSHeavyAnalysis.csv") 

 

 

 

 

 

 

 



Appendix VI. Simplified example of the process to find the number of articles in 

which each keyword duo was present on. 

Keywords  Article 

1 

Article 

2 

Article 

3 

Article 

4 

Article 

5 

Repeated on more than one 

article 

Repeated on at least 47 

articles 

If It present on more than 47 articles, 

then count in how many 

Keywords duo 1 # # # # #  =COUNTIF(B2:F2,">1")  =COUNTIF(G2,">47")  =IF(H2>0,COUNTIF(B2:F2,">0"),"0") 

Keywords duo 2 # # # # #  =COUNTIF(B3:F3,">1")  =COUNTIF(G3,">47")  =IF(H3>0,COUNTIF(B3:F3,">0"),"0") 

Keywords duo 3 # # # # #  =COUNTIF(B4:F4,">1")  =COUNTIF(G4,">47")  =IF(H4>0,COUNTIF(B4:F4,">0"),"0") 

Keywords duo 4 # # # # #  =COUNTIF(B5:F5,">1")  =COUNTIF(G5,">47")  =IF(H5>0,COUNTIF(B5:F5,">0"),"0") 

Keywords duo 5 # # # # #  =COUNTIF(B6:F6,">1")  =COUNTIF(G6,">47")  =IF(H6>0,COUNTIF(B6:F6,">0"),"0") 

Keywords duo 6 # # # # #  =COUNTIF(B7:F7,">1")  =COUNTIF(G7,">47")  =IF(H7>0,COUNTIF(B7:F7,">0"),"0") 

Keywords duo 7 # # # # #  =COUNTIF(B8:F8,">1")  =COUNTIF(G8,">47")  =IF(H8>0,COUNTIF(B8:F8,">0"),"0") 

Keywords duo 8 # # # # #  =COUNTIF(B9:F9,">1")  =COUNTIF(G9,">47")  =IF(H9>0,COUNTIF(B9:F9,">0"),"0") 

Keywords duo 9 # # # # #  =COUNTIF(B10:F10,">1") 

 

=COUNTIF(G10,">47")  =IF(H10>0,COUNTIF(B10:F10,">0"),"0") 

Keywords duo 10 # # # # #  =COUNTIF(B11:F11,">1") 

 

=COUNTIF(G11,">47")  =IF(H11>0,COUNTIF(B11:F11,">0"),"0") 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix VII. Master students reaction to the keyword duo.  
Participant 1 Participant 2 Participant 3 

theory practice Unclear Unclear Unclear 

competitive advantage Relevant Relevant Relevant 

business venturing Too broad Too 
broad 

Too broad 

marketing management Relevant Unclear Relevant 

entrepreneurship theory Too broad Too 
broad 

Too broad 

marketing research Too broad Too 
broad 

Relevant 

future research Too broad Too 
broad 

Too broad 

business management Too broad Too 
broad 

Too broad 

marketing strategy Relevant Too 
broad 

Relevant 

business research Too broad Too 
broad 

Too broad 

international business Too broad Too 
broad 

Too broad 

products services Unclear Unclear Too broad 

strategic management Too broad Too 
broad 

Too broad 

new products Unclear Too 
broad 

Too broad 

market orientation Relevant Relevant Relevant 

new product Unclear Unclear Unclear 

research marketing Too broad Too 
broad 

Too broad 

entrepreneurship marketing Too broad Too 
broad 

Too broad 

marketing entrepreneurship Too broad Relevant Relevant 

marketing science Too broad Too 
broad 

Too broad 

firm performance Too broad Too 
broad 

Too broad 

market research Too broad Too 
broad 

Too broad 

value creation Relevant Relevant Relevant 

international entrepreneurship Too broad Too 
broad 

Too broad 

industrial marketing Too broad Too 
broad 

Relevant 

 



Appendix VIII.: Product Life Cycle (Levitt, T., 1965) 

 

Source: Levitt, T. (1965). Exploit the product life cycle. Harvard business review, 43, 81-94. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix IX. Software limitations.  

 


