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Technological innovation is a matter of interest to governments, decision-makers, entrepreneurs, and researchers due to its 

impact on competitiveness, which is why publications in this field have grown exponentially. To synthesize the main research 

topics and highlight possible lines for future research, this work aims to develop a bibliometric analysis of technological 

innovation in the field of the food industry, based on the review of 1015 papers published in specialized journals. The 

methodology consists of analyzing bibliometric indicators of quantity and quality using the VOSviewer and SCIMat tools. 

The results show recognition of the different lines in which the research has organized the debate, grouping them into 12 

main themes positioned on a strategic map. Furthermore, this study presents directions for future research obtained from 

the analysis of existing gaps. This study contributes to the literature on innovation by providing a systematization of 

technological innovation in the food industry. 
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Introduction 

Innovation is key to economic development and growth 

(Tello Gamarra et al., 2019). Therefore, it is high on the 

agenda of most economies (Casanova et al., 2017). An 

important factor for the development of a company is to 

establish a competitive advantage (Lafuente et al., 2019), 

which can be achieved by developing technological 

innovations (Hoflinger et al., 2017).  

In recent years, novel food technologies have promoted 

innovation in the food sector and the number of novel foods 

has increased considerably (Vidigal et al., 2015). Innovation 

has become of particular interest in the sector, even though 

the literature traditionally considers this industry a low-

research-intensive sector (Bigliardi & Galati, 2013). 

Nevertheless, innovations understood as novel products, 

processes, or services are recognized as an important tool 

for companies belonging to the food industry to stand out 

from their competitors and meet consumer expectations 

(Bigliardi & Galati, 2013), and for producing a large number 

of innovations. However, not all companies are involved in 

their development (Acosta et al., 2015). Furthermore, in this 

context, much research has been dedicated to new 

technologies used in food production and processing 

(Vidigal et al., 2015). As the number of publications on 

technological innovation in the food industry continues to 

grow, it is interesting to examine developments in this field. 

As a critical component for creating theoretical 

frameworks and constructing conceptual models, a 

bibliometric review of the literature is an excellent way to 

synthesize the findings and discover the areas in which the 

research has been developed (Snyder, 2019). A bibliometric 

study could facilitate the understanding of knowledge about 

technological innovation in the food industry. This 

technique allows presenting interesting results for those who 

are and who are not familiar with a topic (Casado-Belmonte 

et al., 2020).  

Bibliometric studies allow a structured view of 

information (van Nunen et al., 2018). The application of 

statistical methods (Dzikowski, 2018) allows the 

identification of emerging areas of research (Wang, 2018; 

Xu et al., 2018), because the evaluation of the scientific 

quality (Dzikowski, 2018) provides a broad overview of the 

current state of research by topic of interest (Benton et al., 

2018). While similar bibliometric studies on innovation 

systems have been carried out (Suominen et al., 2019), 

innovation adoption (van Oorschot et al., 2018) and product 

and process innovation in manufacturing (Marzi et al., 

2017) — to our knowledge — have not been developed in 

the food industry, even though this sector produces an 

interesting number of innovations, as noted. 

Following this line of reasoning and the essential 

economic effects generated by technological innovation, the 

research question that guides our scientific research is as 
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follows: What are the bibliometric properties in the field of 

innovation in the food industry in terms of production and 

impact? Consequently, this work aims to provide an 

overview of the main research topics and reveal possible 

paths for future research that can be applied by the food 

industry in the development of novel products. 

Recent research is advancing in various disciplines that 

offer promising new approaches that improve the 

understanding of the demand for functional foods, 

stimulating innovation and novel product development in 

the food industry (Mattila-Sandholm et al., 2002). The new 

market trend has increased demand from the food industry 

for new strategies, increased storage capacity, shelf life, and 

microbiological safety (Lin & Zhao, 2007). The industry is 

looking for new opportunities to improve sustainability and 

enhance competitiveness with other foods. The 

development of foods with functional properties is a 

significant growth area. It is likely to continue as consumers 

demand more food that can help promote health and prevent 

disease (Scollan et al., 2006). 

The food industry plays a significant role in a country's 

economic growth by helping people's food needs and job 

creation (Singh et al., 2019). Since 1995, international trade 

in the food and agriculture sectors has more than doubled in 

real terms to reach a value of USD 1.5 trillion in 2018 (FAO, 

2020), equivalent to 7.5 % of the total merchandise trade 

during 1995–2018 (FAO, 2020).  

Food product development is a key research priority and 

a challenge for both industry and science. To achieve 

acceptance, development, and process, a high level of input 

from company, academia, and regulatory agencies is 

required. This is a challenging and demanding step. 

However, at the same time, it is essential to introduce 

functional food on the market (Granato et al., 2010). 

This study contributes to the literature on innovation by 

providing a systematization of technological innovation in 

the food industry. An issue that, according to literature, has 

not been developed to date, the one we address in this work. 

It also contributes to presenting future research lines 

obtained from the gap analysis.  

This paper is organized as follows. The first section 

focuses on the review of relevant literature. The next section 

presents the methodology of the study used to analyze the 

data. This is followed by a section on the summary of the 

main results and one on the discussion of the main findings. 

The last section concludes the study. 

 

Literature Review 

Traditional definitions of innovation include creating 

novel products or modifying the characteristics of some 

existing products, adopting new processes, entering new 

markets, selecting new suppliers, and making organizational 

changes (OECD/European Communities, 2005). Innovation 

is a crucial capability. Governments, policymakers, 

entrepreneurs, and experts expect innovation to generate 

economic growth and solve the most pressing problems 

(Glover & Poole, 2019). Innovations have increased in all 

the food system segments in recent decades (Reardon et al., 

2019). Since the food industry faces several changes that 

affect the way it operates, innovation becomes essential 

(Ciliberti et al., 2016) since innovative products promote 

competitiveness (Cai et al., 2018).  

The food sector generally has a low level of investment 

in research and development (R&D), and innovation 

capacity could represent a force that drives companies to 

perform well (Carraresi et al., 2016). The evidence supports 

that the company's returns and growth depend on its ability 

to innovate (Triguero et al., 2013). Examining the link 

between economic performance and innovation is not a new 

area of research; on the contrary, this relationship is 

considered very strategic (Kraftova & Kraft, 2018). 

Innovation is considered one of the most critical factors 

to improve competitiveness, both in national and 

international markets (Capitanio et al., 2010). Innovation is 

significant in the food sector, as it faces the challenges of 

developing new technologies, avoiding chemical 

ingredients, and protecting the environment (Acosta et al., 

2015). The innovation,—whether in the process or 

product—enables cost reduction and better response to 

consumer needs: quality, security, ease of use, and storage 

capacity (Capitanio et al., 2010). Furthermore, given the 

global nature of food markets, innovation may become more 

a necessity than an option (Triguero et al., 2013). 

Technological innovation is essential for the expansion 

and survival of food companies in developing countries 

(Luo et al., 2017). Technical changes through an increased 

adoption of innovations are essential criteria for increasing 

productivity, improving food security, ensuring growth, and 

reducing poverty (Gebremariam & Tesfaye, 2018). 

Innovations of many kinds have transformed food 

production, processing, distribution, and consumption 

systems and practices during the last seven decades since 

the end of World War II (Glover & Poole, 2019). A key area 

of research is the role of innovations in the food industry in 

countering the rise in food-related problems in response to 

increasing obesity and diet-related chronic diseases among 

populations in addition to achieving sustainability 

(Timotijevic et al., 2019). These arguments explain the 

growing interest in analyzing the behavior of innovation in 

the agri-food sector. 

 

Methodology 

Bibliometric methods are used to help making 

important decisions on specialized topics (Rons, 2018). This 

is because it allows the monitoring and tracking of systems 

of scientific development (Benavides-Velasco et al., 2013) 

and provide useful information for researchers (Albort-

Morant & Ribeiro-Soriano, 2016; Rey-Marti et al., 2016). 

Following the methodology, Castillo-Vergara et al. (2018) 

consider the following steps: 1. Study definition; 2. Election 

of the database; 3. Adjustment of search criteria; 4. Coding 

of recovered material; and 5. Analysis of information. 

The documents' information were recovered from the 

Science Citation Index-Expanded, the Web of Science of 

Clarivate Analytics to obtain an interdisciplinary and 

multidisciplinary approach (Loi et al., 2016). The Web of 

Science (WoS) has been the main source of scientific 

publications (Baier-Fuentes et al., 2019), and it has been 

established that it has an advantage over other databases 

(Norris & Oppenheim, 2007). 
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Considering the work of Marzi et al. (2017), the 

following search string was used—TS = (product 

innovation* OR process innovation* OR technology 

innovation*)—on the field WoS Topic (TS), which searches 

for terms in the title, abstract, keywords or keyword fields 

plus ®, and the research area of food science and 

technology. The scientific document types were filtered out 

from the articles and reviews, and a total of 1,015 

documents were obtained. With the records obtained, a 

unique database is created in a flat file containing the 

complete record and cited references, including the Header 

section: authors, journal, keywords, country, and research 

field. The period of analysis ranges from 1975 to date. 

In this study, activity indices were used to measure 

productivity, co-citation, and bibliographic linkage analysis 

(Zupic & Cater, 2015). Co-citation occurs when two articles 

are cited independently by one or more articles, and 

bibliographic linkage occurs when two articles refer to a 

third common article in their bibliographies (Ferreira, 

2018). The centrality and density measurements were used 

to display the detected networks (Callon et al., 1991). 

Centrality (Callon et al., 1991) measures the degree of 

interaction of a network with respect to other networks (1), 

for each position 𝑒𝑘ℎ where 𝑘 represents a word belonging 

to the topic and ℎ is a keyword belonging to another topic. 
Density (Callon et al., 1991) measures the internal 

strength of a network (2), where 𝑖 and 𝑗 are keywords 

belonging to the theme, and 𝑤 is the number of keywords 

(nodes) that form the theme.  

Given the two measures, the research topics can be 

classified into four groups (Reverte & Badillo, 2019), which 

are represented in a strategic diagram that describes the 

groups detected in a two-dimensional space (Cobo et al., 

2012). Topics included the representation of the ℎ − 𝑖𝑛𝑑𝑒𝑥 

according to size (Alvarez-Marin et al., 2017). Association 

strength expresses the relationship between two words with 

high similarity (Van Eck & Waltman, 2007). The method 

for calculating the association strength 𝑆𝑖𝑗  between objects 

𝑖 and 𝑗 in a map is defined as follows (3). 

𝐶𝑖𝑗 denotes the similarity between objects 𝑖 𝑎𝑛𝑑 𝑗, and 

𝑊𝑖 and 𝑊𝑗 represent the times of the occurrence of objects 

𝑖 𝑎𝑛𝑑 𝑗, respectively (Zou et al., 2018). 
Two tools are used for the analysis. First is the 

VOSviewer—a software of free access—that allows the 

construction of bibliometric maps (Waltman & Van Eck, 

2012), and is mainly used in the creation of a map based on 

the constructed data (Cobo, Lopez‐Herrera, Herrera‐

Viedma, & Herrera, 2011; Dae-Hyun, Cho, Park, & Hong, 

2016). The second is SciMAT, which allows the 

construction of scientific maps and the visualization of a 

scientific area (Cobo, Perez, Cabrerizo, Alonso, & Herrera-

Viedma, 2017) with strategic maps. 

Based on the methodology proposed by Martinez et al . 

(2014) and Martinez Sanchez et al. (2014), the following 

configuration was established in SciMAT: word as the unit 

of analysis, co-occurrence analysis as the tool to build the 

networks, equivalence index as the measure of similarity to 

normalize the networks, and the single-center algorithm as 

the clustering algorithm to detect the themes. The analysis 

performed with VOS viewer considers the co-occurrence 

analysis of keywords. 

Results 

The results of the analysis showed that 70 % of the 

documents related to the research area of food science and 

technology have been published after 2010. The United 

States of America is the country with the highest 

contribution (155 documents), followed by Italy with 12 % 

and China with 11 %. Out of the 3,112 authors, Wim 

Verbeke leads the field with 13 papers, followed by Sam 

Saguy with eight papers and Xavier Gellynck with seven 

papers. The journals that have published the most papers are 

the British Food Journal with 104 papers, followed by Agro-

food Industry Hi-Tech with 94 papers, Food Policy with 67 

papers, and the Journal Trends in Food Science & 

Technology with 63 papers. These last two journals stand 

out for being within the first quartile of the food science 

category (Scimago ranking, 2018). 

Of the total sample, 94 records correspond to studies in 

the WoS economics category. According to the year in 

which they appeared, Table 1 shows the concepts that have 

marked a trend. The documents have been cited 15,129 

times, and the h-index value is 58, which indicates that at 

least 58 articles have received at least 58 citations. As 

expected, the sample follows a Pareto distribution, with 20 

% of the articles receiving 79.3 % of the citations (Nisonger, 

2008). Further, 27.8 % of the articles had not received any 

citations at the time of the study. Only 7.4 % of the articles 

had not received citations at the time of analysis. Table 2 

presents the ten most cited articles.  

For example, from the economic area, there are 2,805 

citations and the h-index value is 29. The most cited 

document is by Harvey & Pilgrim (2011), who address the 

new competition for land that arises from the growing and 

changing demand for food and start from the premise of a 

“trilemma of food, energy, and environment.” The second 

most cited work is titled “Matching demand and supply in 

the agricultural knowledge infrastructure: Experiences with 

innovation intermediaries,” which aims to give an overview 

of the different innovation intermediaries and report on their 

contributions and tensions that they experience with regard 

to their functioning (Klerkx & Leeuwis, 2008).  
 

Table 1 

Trends Topics in Economics 

Item Frequency 
Year of 

appearance 

Innovation 13 2012 

Technology 13 2014 

Impact 11 2014 

Productivity 9 2015 

Adoption 9 2015 

Determinants 8 2012 

Farmers 7 2017 

Governance 6 2018 

Innovations 6 2016 

Technology Adoption 6 2018 

Agricultural Innovations 6 2015 

Product 6 2013 

Performance 6 2015 
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Item Frequency 
Year of 

appearance 

Consumption 5 2017 

Networks 5 2015 

Information 5 2017 

Diffusion 5 2016 

Quality 5 2011 

Food 5 2014 

Demand 5 2014 

Models 5 2014 

R&D 5 2015 

Management 5 2010 

Policy 5 2013 

Science 5 2011 

The documents have been cited 15,129 times, and the 

h-index value is 58, which indicates that at least 58 articles 

have received at least 58 citations. As expected, the sample 

follows a Pareto distribution, with 20 % of the articles 

receiving 79.3 % of the citations (Nisonger, 2008). 27.8 % 

of the articles had not received citations at the date of the 

study. In addition, only 7.4 % of the articles had not received 

citations at the analysis date. Table 2 presents the ten most 

cited articles.  

For example, from the economic area, citations equal 

2,805 citations and an H-index value of 29. The most cited 

document is by Harvey & Pilgrim (2011), who address the 

new competition for land that arises from the growing and 

changing demand for food and starts from the premise of a 

'trilemma of food, energy, and environment.'  

Table 2 

Most Cited Publications 

Title Journal 
Year of 

Publication 

Number 

of 

citations 

Innovations in beef production systems that enhance the nutritional and 

health value of beef lipids and their relationship with meat quality 
Meat Science 2006 431 

Recent innovations in barrier technologies for plastic packaging - a 

review 

Packaging Technology and 

Science 
2003 389 

Technological challenges for future probiotic foods International Dairy Journal 2002 330 

Where is MAP going? A review and future potential of modified 

atmosphere packaging for meat 
Meat Science 2008 287 

Ultrasonic innovations in the food industry: From the laboratory to 

commercial production 

Innovative Food Science & 

Emerging Technologies 
2008 272 

Consumer research in the early stages of new product development: a 

critical review of methods and techniques 

Food Quality and 

Preference 
2005 244 

Innovations in the development and application of edible coatings for 

fresh and minimally processed fruits and vegetables 

Comprehensive Reviews in 

Food Science and Food 

Safety 

2007 208 

Comparative Sugar Recovery and Fermentation Data Following 

Pretreatment of Poplar Wood by Leading Technologies 
Biotechnology Progress 2009 195 

Probiotic Dairy Products as Functional Foods 

Comprehensive Reviews in 

Food Science and Food 

Safety 

2010 182 

Production of omega-3 polyunsaturated fatty acid concentrates: A review 
Innovative Food Science & 

Emerging Technologies 
2010 180 

 

Co-occurrence analysis is based on the idea that a 

research field can be identified by the particular associations 

established between its keywords (Yu et al., 2018); a value 

equal to 15 has been used as the minimum number of co-

occurrences. Co-occurrence analysis generates a network of 

issues and relationships. Size indicates an element's 

relevance, colors are used to group the elements, and 

distance suggests more significant co-occurrence between 

the keywords when it is closer (Mulet-Forteza et al., 2018). 

Figure 1 shows four groups. Furthermore, Table 3 shows the 

strength of association of the word Innovation with the 

concepts it is related to.  

For the economy sample, an interesting phenomenon is 

that the different concepts—adoption, agricultural 

innovations, agriculture, biotechnology, collective action, 

consumption, demand, determinants, diffusion, farmers, 

food, food security, governance, impact, information, 

management, market, models, networks, performance, 

policy, product, productivity, quality, R&D, and science and 

technology—in most cases, are related to using the concept 

of innovation or technology adoption.  
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Figure 1. Network of Keywords 

Table 3 

Innovation Association Strength 

Innovation Association Strength  

innovation - consumer 22  innovation - management 8 

innovation - performance 22  innovation - perspective 8 

innovation - product 20  innovation - preferences 8 

innovation - industry 19  innovation - supply chain 7 

innovation - product development 18  innovation - adoption 6 

innovation - technology 18  innovation - nutrition 6 

innovation - food industry 15  innovation - meat 5 

innovation - quality 15  innovation - safety 5 

innovation - model 14  innovation - technology adoption 5 

innovation - information 13  innovation - behavior 4 

innovation - consumption 12  innovation - biotechnology 4 

innovation - food 12  innovation - impact 4 

innovation - functional foods 12  innovation - open innovation 4 

innovation - research-and-development 12  innovation - systems 4 

innovation - acceptance 11  innovation - agriculture 3 

innovation - attitudes 10  innovation - lactic-acid bacteria 3 

innovation - health 10  innovation - growth 2 

innovation - perception 10  innovation - sustainability 2 

innovation - determinants 9  innovation - listeria-monocytogenes 1 

innovation - farmers 8  innovation - milk 1 

innovation - knowledge 8  innovation - shelf-life 1 

 
The centrality and density analysis results show 12 

themes developed when studying innovation in food science 

and technology. Figure 2 shows the themes graphically, 

positioned according to the centrality value on the 

horizontal axis and the density value on the vertical axis. 

The themes in the upper right quadrant are attitudes, impact, 

and strategies. They have been presented with high density 

and strong centrality, and are important themes in the 

structuring of the field and are well developed. In the upper 

left quadrant, the topics present high density and low 
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centrality. They are more specialized topics that are well 

developed, but less important in the field, such as phenolic 

compounds, films, starter cultures, and protein. In the lower 

right quadrant, the topics are presented with high centrality 

and low density. Although not sufficiently developed, these 

topics are important for research, and include systems, 

perspective, market, and model. The lower left quadrant 

presents themes that are less developed but emerging, which 

include "food." Figure 3 presents the network formed for 

"food." 

 

Figure 2. Themes  

 

Figure 3. Emergent Themes 

 

 

This network provides information on various aspects 

related to “food." Research directly related to "food" may be 

mentioned as interesting topics—such as certain 

mycotoxins or aflatoxins that produce harmful toxins for the 

consumer and are present in trace quantities in foods such 

as cereals, nuts, and milk, among others—since they can 

cause some damage in larger quantities. It also includes 

types of meat and various packaging or technological 

processes to help extend shelf life and microbiological 

safety. Studies are presented on allergens, which generate 

allergic reactions in the consumer, and the industry must 

declare their presence. Thus, the industry must satisfy the 

critical needs and develop novel products that contribute to 

the well-being and health. 

Figure 4 shows the results according to the centrality 

and density of the documents from the economic themes. 

The development focuses on six themes, established as the 

driving themes and grouped under “product” and 

“entrepreneur.” The “functional food” also shows high 

density and is receiving more attention. The “crop” is an 

essential but underdeveloped topic. Further, the “industry” 

and “innovation platforms” are positioned as emerging 

issues. 

 

 

Figure 4. Economics Themes 

Figure 5 shows the bibliographic link between the most 

productive and influential documents in the research 

analysis. Several groups are observed that are 

bibliographically linked in four networks. The first group is 

a network formed by European works; this includes a 

diverse group of works developed in Italy, Belgium, 

Hungary, Spain, and the United Kingdom. The works are 

preferably focused on developing open innovation as a 

strategy for the development of innovations in the industry. 

The second group investigates the acceptance and adoption 

of innovations by clients. The third group is formed by the 

new technologies applied in the food sector and its 

relationship with food neophobia. The last group studies the 

development of functional foods. 
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Figure 5. Bibliographic Coupling Documents 

 

Based on the results presented in this section, it is 

possible to observe the importance and growth of 

technological innovation research in the food industry. 

Even though analyses from the economic point of view are 

less in terms of quantity, they present better quality results. 

Discussions 

Consumer requirements for food that is safe, healthy, 

quality, and convenient are increasing. In response, the food 

industry, supported by the research community, continues 

to generate new opportunities to address consumer needs 

(Lange & Yves Wyser, 2003). Thus, the most cited article 

was Scollan et al. (2006). The authors proposed innovation 

in beef production systems, focusing on strategies to 

increase the amount of beneficial fatty acids, improving the 

nutritional and healthy product value. The second most cited 

article featured a review of the literature that focused on 

innovations for packaging. The authors have shown the 

significant development of research in new packaging 

technologies, presenting five main lines: (a) thin, 

transparent vacuum-deposited coatings; (b) new barrier 

polymers as discrete layers; (c) blends of barrier polymers 

and standard polymers; (d) organic barrier coatings; and (e) 

nanocomposite materials, (Lange & Yves Wyser, 2003). 

The popularity of probiotics is reflected in the third article; 

the authors establish a research framework that allows the 

formulation of new types of foods fortified with 

encapsulated bacteria that promote health. The studies range 

from the selection of specific probiotics to the consideration 

of technical aspects of the process, sensory characteristics, 

and viability and stability of probiotics (Mattila-Sandholm 

et al., 2002). The fourth article presented a review and the 

future potential of modified atmosphere packaging (MAP) 

for meat. It is mentioned that innovations and ingenuity of 

packaging technology will continue to provide consumer-

oriented MAP, thus improving the products and making 

them environmentally responsive, and cost-effective. 

However, continued R&D will be needed from the scientific 

and industrial sectors (McMillin, 2008). The fifth article 

presented examples of ultrasonic applications made to 

market products. The interest in new technologies, such as 

high power ultrasound is due to different applications in the 

food field such as emulsification, homogenization, 

extraction, crystallization, dehydration, low-temperature 

pasteurization, degassing, antifoam, enzyme activation and 

inactivation, particle size reduction and viscosity alteration. 

(Patist & Bates, 2008).  

The sixth article refers to the consumer. The authors 

mentioned that incorporating the "voice of the consumer" in 

the early stages of the novel product development process 

has been identified as a critical success factor. However, this 

step is often ignored or poorly executed due to a lack of 

familiarity with the available methods, the use of 

disciplinary terminology, and difficulty in the accessibility 

of papers on this subject (Kleef et al., 2005). The seventh 

article presents innovations in the development and 

application of edible coatings for fresh and minimally 

processed fruits and vegetables as the retail industry's main 

growth segment. This new market trend has increased the 

food industry's demands for seeking new strategies to 

increase storability and shelf life and enhance the microbial 

safety of fresh produce. Edible coatings technology has been 

considered as one of the potential approaches to meet this 

demand because these coatings can be obtained from 

renewable sources, including lipids, polysaccharides, and 

proteins, which can function as barriers to water vapor, 

gases. They can also be carriers of many functional 

ingredients, such as antimicrobial agents and antioxidants 

(Lin & Zhao, 2007). 

The association strength of the innovation concept is 

more strongly correlated with the consumer and 

performance concepts. This can be explained by the fact that 

although the food industry is considered a low research-

intensive sector, product and process innovations are a tool 

for companies to meet consumer expectations (Bigliardi & 

Galati, 2013). It is widely recognized that novel products 

and processes are increasingly necessary to establish a 

stronger foundation for competitiveness (Ciliberti et al., 

2016) and promote company growth (Giacosa et al., 2017). 

However, innovation in the market depends mainly on 

consumer perceptions and characteristics (Roselli et al., 

2018), such as in the packaging industry, with great 

dynamism, as indicated in one of the most cited articles. 

Innovation without an understanding of the implications for 

consumer perception and acceptance can be detrimental 

(Vanhonacker et al., 2013).  

Regarding the strength of association, there are 

emerging areas of research, including the use of lactic acid 

bacteria as a driver of innovation (Alvarez-Calatayud & 

Margolles, 2016; Capozzi et al., 2012), innovative processes 
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for modified atmosphere packaging (Qiu et al., 2019; 

Wilson et al., 2019) and packaging to prolong shelf life 

(Nawab et al., 2018).  

The first motor theme is "attitudes," which has to do 

with the attitudes considered for innovation development. 

Issues such as consumer perceptions or preferences 

stimulate the development of novel products. Product 

development considers functional foods, organic foods, and 

traditional foods. The second issue has to do with the 

“impact” of innovation. These impacts are related to the 

food industry's technical aspects such as fat, biomass, 

biocomposites, and aspects related to the economy such as 

regulations or markets. The third driving theme is 

“strategies” that allow incorporating innovation in the 

industry. Research on strategies deals with the development 

of alliances and the factors that influence the success of 

these alliances, and the challenges for cooperation and the 

inclusion of innovation platforms or programs. 

Regarding important but underdeveloped issues, the 

first topic is “systems.” This group considers conditions for 

developing novel products or processes in different systems 

such as agriculture, dairy, oils, packaging, and agribusiness. 

The second topic in this quadrant is “perspectives,” which 

investigates innovation effects as a competitive advantage 

or value creation. The third topic is “market,” which 

analyzes the market environment and policies to promote its 

growth. It also considers consumer attitudes toward 

innovation. The last topic in this quadrant is called "model," 

which has to do with the use of empirical models to test and 

evaluate hypotheses regarding innovation behavior. 

Among the isolated topics, there are four topics that deal 

with the development of engineering innovations in food or 

bioprocesses such as “phenolic compounds,” “films,” 

“starter cultures,” and “protein.”  

 
Future Research Directions 

From the analysis, we have identified the direction that 

future research should consider. More studies are required 

to explore consumer attitudes toward novel and functional 

foods regarding innovations in the food industry. In 

particular, studies should be conducted in countries where 

research on consumer attitudes and preferences are still 

scarce (Santeramo et al., 2018). It is also necessary to 

address studies that reduce the gaps between scientific 

innovation, the application of nanotechnology, public 

policies, consumer demand, and industry development 

(Zhou & Hu, 2018). Since innovations in the food industry 

exhibit high market failure rates due to the phenomenon 

known as food technology neophobia, which refers to the 

rejection of novel or unknown foods (Chen, 2018), more 

studies are needed to improve scientific evidence on 

communication processes and their effects. 

The first information provider's role is essential in 

forming opinions in the food industry (Brunner et al., 2018). 

Attitudes and behaviors related to technological innovation 

that has already been addressed in different countries and 

cultures can also be addressed for the food industry. 

R&D in packaging materials represent a viable path to 

lower product cost without affecting food shelf life (Han et 

al., 2018). The application of these innovations using 

functional components' bioactivity is expanding widely due 

to the potential benefits for consumers. However, it is 

important to address legislation and consumer testing (Rajan 

& Gargi, 2018). 

Studies are needed on innovation capacity mediated by 

other factors, and it would be interesting to carry out studies 

on non-technological innovation. For example, sensory 

evaluation is a fundamental tool used to evoke, measure, 

analyze, and interpret reactions to those characteristics of a 

given product perceived by the senses of sight, smell, taste, 

touch, and hearing during all stages of product development 

and processes (Yang et al., 2021). 

Another line of research is related to the study of 

creativity and innovation performance in the food industry. 

Since creativity is defined as producing new and useful 

ideas, creative ideas can be transformed into innovations 

(Amabile & Pratt, 2016). However, studies of creativity that 

considers the final consumer as the target audience are 

insufficient (Castillo-Vergara et al., 2018). The experience 

of this industry in incorporating consumers in the studies 

can present interesting results. 

Finally, food science and technology should be much 

more linked to other sciences such as agronomy, health, 

socio-economics, and humanities in an interchain context for 

mixed food products and multifunctional foods (Abecassis et 

al., 2018).  

Conclusions 

The references in this review date from the 1970s to 

2019. Therefore, our review shows the behavior of 

technological innovation in the food industry over almost 50 

years. Most of the works were concentrated in European 

countries, the United States of America, and China. More 

research is needed in other countries to identify whether the 

cultural, economic, and legal dimensions can affect 

innovation in the food industry. In recent years, the 

development of novel food products has increased as a result 

of the use of new technologies. The benefits are varied and 

include healthy, safe, nutritious, and functional foods. 

Where this growth is correlated with the growth of research, 

70 % of the publications have been made after 2010. The 

research has organized the debate related to acceptance of 

innovations, open innovation, innovation networks, 

innovation in traditional food products, functional foods, 

and new technologies, but they are still demanding more 

research on these topics and the techniques used. There is a 

more significant development of new technologies to 

develop novel products and processes. Emerging areas for 

future development are biotechnology, food packaging, and 

MAP as processes or results of innovation. However, we 

have proposed a direction for future research from the 

analysis performed. It is essential to carry out 

interdisciplinary research since there are areas that cannot 

be left out of the debate to ensure success in developing 

innovations, especially in those topics that have been 

studied in isolation, namely, phenolic compounds, films, 

proteins, or starter cultures. Economics is a science that 

should play a more critical role in the debate, and it was 

concluded that the level of citations of works in this subject 

area performs better than that in the area of food science.  

This study has interesting results, and allows us to 

expand research on innovation in the food industry. 
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Regarding the factors that explain why some entities are more 

innovative than others, it is possible to observe that it has to 

do with both internal and external factors. Moreover, in the 

development of these capacities, public policies play a central 

role. Considering new trends such as eco-innovation or open 

innovation, it becomes more relevant to continue 

incorporating these capacities to implement innovation.  

Another promising area is the role of innovation 

intermediaries, especially when collaboration and knowledge 

transfer are crucial; the n-helix model is significant in this 

regard. However, in the field of food research, the debate is 

not deep, more research is needed on how to strengthen 

these relationships. 

Future bibliometric research could consider different 

search parameters and databases than those used in this 

study, for example, Scopus or Google Academic.  

Finally, another interesting direction would be to carry 

out a selection to analyze the innovation considering the 

economic category. 
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