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A B S T R A C T   

Due to the increasing consumer awareness about global sustainability issues, rising interest in sustainable 
development postulates and their translation into practical solutions can also be observed in markets linked to 
food industry. More and more food business organizations are now focused on how to increase the integrity and 
transparency of the value chain and one of the areas where these postulates can be implemented is the devel-
opment of information-based value chains. Thus the purpose of this study is to clarify the internal antecedents 
and discuss external barriers behind the process of implementing innovative solutions in food value chains to 
improve information-based added value for customers. Thus CATI was conducted on a sample of 157 companies 
operating within the food industry. 

Results show a strong correlation between producers’ willingness to implement information-based innovations 
to increase added value created from a value chain and (a) their innovativeness, (b) sustainable development 
oriented strategy and (c) orientation towards consumer cooperation. In order to explain the issues connected 
with practical implementation of the above mentioned solutions, qualitative results from analysis of 24 in-depth 
interviews with food systems organizations were referred to. Cost of implementing intelligent packaging tech-
nology on a mass scale appears to be the main barrier that holds back the creation and implementation of smart 
tags in food value chains, but it is worth mentioning that also the lack of consumer awareness.   

1. Introduction 

Competitive advantage is perceived as the ability of enterprises to 
develop and discover new market spaces, in the face of challenges 
connected not only to a high market volatility and competitive processes 
but also to sustainable issues. Flexibility and integrity are essential in-
gredients of competitiveness, and to achieve this advantage companies 
must be innovation-oriented, consumer-oriented and sustainable 
simultaneously. 

Today’s consumers are increasingly aware of their rights, needs, and 
global issues affecting the world such as climate changes and its impact 
on human life and economic activities. Concern about their own health 
and the future of human beings is pushing consumers to make increas-
ingly conscious decisions and adopt a sustainable consumption style. 
Despite the fact that sustainable has not become a norm yet in our so-
cieties, this positive trend towards this aspect should be considered by 

stakeholders of for the food sector as an important determinant of 
development strategies. 

In a knowledge-based economy, information about the way in which 
food is produced and processed is an important factor of competitiveness 
for companies also because it constitutes a noticeable argument in the 
consumer’s decision-making process. Therefore information-based 
added value, provided to the consumer along with the product, can 
become an important factor for competing in the market. Companies 
keep implementing various technologies in order to capture data from 
different stages of the logistics chain (Kusiak, 2017). Smart and wireless 
technologies make it possible to combine physical products with digital 
added value (Nocella et al., 2022; Saunila et al., 2019; Yoo, 2010) 
providing benefits to both stakeholders in logistics chains and ultimately 
to consumers. The demand for such technologies is the basis for the 
emergence of sustainable innovative solutions in the context of 
information-based added value creation. Saunila et al. confirmed the 
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relationship between the propensity to implement smart technologies 
and sustainable development (Saunila et al., 2019). 

Food systems entities take into account and widely describe the 
implementation of sustainability goals in their non-financial reports 
(Olofsson and Mark-Herbert, 2020). It can be noted that consumers’ 
willingness to pay for information-based added value to sustainable food 
products has also received increasing attention (Zhang et al., 2012). It is 
very important that companies, when designing innovative solutions for 
value chains and considering their benefits and costs, understand con-
sumers’ expectations and preferences regarding the usefulness of 
traceability systems. This is because consumer trust to food quality, 
safety and certification are key factors in terms of “willingness to pay” 
for food products (Massaglia et al., 2019; Violino et al., 2019; Zhang 
et al., 2012). In the food sector information-based-value-added services 
should be linked not only to product characteristics, production 
methods, but also to environmental (Sundmaeker et al., 2016). 

When customers show a proactive culture and adopt a responsible 
behaviour for sustainability issues this is an extra value to spread 
innovation along food supply chains (Ayuso et al., 2006; Ketata et al., 
2015). The role of innovation in the success or even survival of a com-
pany has gained the attention of many researchers (Hughes and Morgan, 
2006; Lee et al., 2019; Rosenbusch et al., 2011), and many authors 
suggest that there is a confirmed connection between customer orien-
tation and customer collaboration and organizational performance 
(Kirca et al., 2005; Morgan et al., 2009; Olson et al., 2005). To sum-
marize, a research gap can be observed in the incomplete understanding 
of the impact of internal organizational factors, such as orientation to-
wards sustainability, innovativeness, and cooperation with consumers 
on the willingness and capability of companies in the food sector to 
implement innovative solutions that enhance information-based value 
creation in their supply chains. While the role of smart technologies and 
sustainable practices in supply chain management is the subject of 
growing research, there are currently no comprehensive studies that 
integrate these elements with consumer-oriented innovation and the 
specific internal factors within businesses that drive these initiatives. 
Therefore, the purpose of this study is to clarify the predictive role of 
internal antecedents, such as orientation toward cooperation with con-
sumers, innovation, and sustainability, in triggering organizations’ 
willingness to implement innovative solutions to increase 
information-based value creation in sustainable supply chains. This goal 
is associated with addressing two fundamental research questions: 

RQ1. How factors such as a sustainability-oriented strategy, inno-
vativeness, and orientation towards cooperation with customers in-
fluence a company’s willingness to adopt innovative solutions that 
enhance information-based added value in the food industry. 
RQ2. What are the barriers and challenges to implementing infor-
mation-based innovations in food value chains that affect the gap 
between organizational willingness to implement information-based 
solution to the value chain and their real decisions in this regard (the 
organizational willingness-behavior gap) 

To address these two questions, the results of two studies were uti-
lized. The importance of internal organizational factors in predicting an 
organization’s willingness to deploy information-based added value was 
verified by the first study and subsequent a quantitative analysis (Study 
1). The second study, an in-depth qualitative interviews, revealed the 
barriers and challenges perceived by entities within such value chains 
(Study 2). 

The structure of the paper is as follows. The introduction is followed 
by a literature review section. Its aim is to clarify the issues concerning 
the particular internal antecedents of the propensity to create 
information-based added value: orientation towards sustainability, 
innovativeness, orientation towards cooperation with customer. From 
the individual theoretical analyses and identified gaps, research hy-
potheses are derived. Afterwards a description of the methodology 

comes as well as a presentation of the research results. Conclusions and 
discussion form the final part of the article. Here the contribution to 
science is summarized. They also indicate limitations and directions for 
further research. 

2. Literature review 

2.1. Sustainability oriented strategy as an antecedent behind willingness 
to implement information-based innovation 

Sustainable entrepreneurship is focused on identifying and trans-
forming marketing opportunities into a new sustainable value for the 
community and environment, while taking into account issues con-
nected with costs, risks, and uncertainties (Cohen and Winn, 2007). 
Sustainability is centered around three main principles that constitute its 
pillars: environmental integrity, economic prosperity, and social equity 
(Ford and Despeisse, 2016; WCED, 1987; Zemigala, 2019). All principles 
are equally necessary and if even one of them cannot be realized then 
economic development will not have the features of sustainability 
(Bansal, 2005). The literature on this notion has made a significant 
contribution to the conceptualization of these three dimensions (Cria-
do-Gomis et al., 2017; Ford and Despeisse, 2016; Grębosz-Krawczyk 
et al., 2021; Nidumolu et al., 2009). Environmental integrity ensures 
equal access to resources and opportunities for all people today and in 
future (Choi and Ng, 2011). Economic prosperity addresses the creation 
and distribution of goods and services that will help people to raise the 
quality of life around the world, social equality states that everyone is 
entitled to equal treatment and no one shall be discriminated against in 
political, social or economic life for any reason (Adamik et al., 2021; 
Bansal, 2005). Thus, sustainable behavior or sustainable development is 
a paradigm which can serve as a reference for developing solutions that 
can tackle environmental and social challenges. The key to these solu-
tions is to meet both present and future needs addressing international 
issues such as climate change, pollution, environmental degradation, 
inequality and world peace. 

Orientation towards sustainable development represents an essential 
component of business philosophy and organizational culture 
(Hernández-Perlines and Ibarra Cisneros, 2018). It reflects the willing-
ness and inclination of companies to take innovative, proactive and risky 
actions while thinking about society, planet but also about profit (Ameer 
and Khan, 2020; Hernández-Perlines and Ibarra Cisneros, 2018). This 
orientation makes managers understand that these areas should be 
treated actually as an investment, but also a commitment and an op-
portunity for long-term performance in the market (Criado-Gomis et al., 
2017). 

Sustainable entrepreneurship may be also discussed taking into ac-
count innovativeness which provides real benefits to a larger portion of 
society and stakeholders (Cohen and Winn, 2007; Wagner et al., 2007). 
It is commonly mentioned in the literature that market orientation 
constitutes a philosophy that is then mirrored in organizations strategy 
directed to meet customer needs by operating with information from 
customers which is then used to create value that responds to customer 
wants and expectations (Liang et al., 2020). Thus this information has 
the chance to be recognized by the market, and is positively perceived by 
consumers and as a results products are more likely to be chosen (Liang 
et al., 2020). 

Sustainable development is becoming more widespread, forcing a 
shift in thinking about business models, processes and products (Nidu-
molu et al., 2009). This is motivating more and more companies to 
integrate sustainability concepts into all areas of their business (Bełz and 
Cyfert, 2017), supply chains (Du et al., 2016), and product development, 
but these notions must also be transmitted to stakeholders via employee 
training (Chowdhury and Morey, 2019; Liang et al., 2020; Zakrzew-
ska-Bielawska and Agnieszka, 2018). 

Sustainable oriented companies that co-create value with stake-
holders working along supply chains will not only be cost effective but 
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may expect positive ROI (Mehrpouya and Chowdhury, 2018). This is 
because customers as well as other stakeholders are really willing to 
support companies known for their sustainability strategies (Ayuso 
et al., 2006), while they can react with aggressiveness if companies 
“misbehave” in the area of sustainable development (Ketata et al., 
2015). 

In recent years, the growing concerns about food safety issues such as 
food borne pathogens, pesticides and chemicals, toxins produced by 
fungi and so on, has increased consumer interest and attention towards 
the traceability of supply chains that can enhance food quality reducing 
the risk of consuming products that contain hazardous agents (Zhang 
et al., 2012). Companies are aware that these data must be transmitted 
along supply chains (Massaglia et al., 2019; Violino et al., 2019; Zhang 
et al., 2012) and working hard to convey this information from the farm 
to the fork. Therefore, if an enterprise considers comprehensive sus-
tainable development as a moral responsibility, then the tendency to 
implement solutions that promote the creation of information-based 
added value becomes more obvious. Hence the following hypothesis is 
proposed for verification: 

Hypothesis 1. There is a positive correlation between the level of the 
company’s orientation towards sustainable development and the level of 
willingness to implement solutions for creating information-based 
added value in food supply chains. 

2.2. Innovativeness as an antecedent behind willingness to implement 
information-based solution to the value chain 

Innovativeness is the ability of companies to create and implement 
innovations (Zakrzewska-Bielawska and Agnieszka, 2018) which have a 
significant impact on companies’ performance and their competitive 
advantage (Aksoy, 2017; Hogan et al., 2011; Zastempowski, 2022). The 
direct relationship between innovativeness and firm competitiveness is 
often emphasized in several studies (Clark and Guy, 1998; Guan et al., 
2006; Lii and Kuo, 2016; Yam et al., 2011; Zeschky et al., 2014) where 
innovation is perceived as a key factor of economic growth, a source of 
sustained success for companies and plays a significant role in compe-
tition (Lii and Kuo, 2016; OECD, 2010). Innovativeness is recognized as 
a decisive factor in creating social welfare (Crossan and Marina, 2010; 
Medrano and Olarte-Pascual, 2016; Zastempowski and Cyfert, 2021). To 
ensure continuous growth, companies should constantly improve 
products, processes and business models (Brand et al., 2019; Dziurski 
et al., 2021; Klimas, 2019), which in a highly competitive environment 
are the key elements to create innovation that in turn is becoming a key 
objective for all success-oriented companies (Lipit, 2006). 

Globalization, increased competition, acceleration of technological 
transformation, rising of customer demand, as well as rapidly changing 
environmental conditions challenge companies for innovation man-
agement (Edvardsson et al., 2018; Kraus et al., 2019; Roy and Cohen, 
2017; Schneider, 2019). Innovation may be defined as a successful 
transformation of novel ideas into new products, as well as into pro-
cesses or business models and structures (Amabile, 1988; Zastempowski, 
2022). Schumpeter (1960) defined innovation as discontinuous ventures 
of combinations of productive factors that did not exist nor were used 
before. Oslo (OSLO Manual, 2018) instead did not narrow the term 
innovation only to absolute novelties of global scope, but he included 
novelties regarding enterprises, industry departments, national econo-
mies and the world economy. According to Oslo (OSLO Manual, 2018), 
innovations can be divided into: product when a significant improved or 
entirely new produce is implemented; process when a significant 
improved or entirely new solution for process is applied; marketing 
when a new solution, method or technique of organization is introduced 
within the business environment. 

Innovative changes can be initiated by internal sources of a company 
or by external sources which translates into two models: supply-side and 
demand-side. According to the supply model, innovativeness is initiated 

by science and technology and new solutions can be created indepen-
dently from consumers’ needs because the formation of certain wants 
and expectations will appear after the creation of the innovation. 
Instead, for the demand model innovativeness is determined by the 
market because consumers initiate and push companies towards the 
creation of new solutions (Klincewicz, 2011). This is known as 
demand-driven innovation because consumers have an impact on 
shaping the offer of companies. These two models are difficult to 
disentangle, as discoveries in science contribute to the emergence of new 
needs, which in turn led to the emergence of demand-supply models. 
The reasons for which economic agents working along supply chains 
create and implement innovations can be explained by the possibility of 
reducing costs, improving quality, entering new markets, enriching of-
ferings, optimizing material consumption, reducing energy consump-
tion, and adapting to current regulatory requirements with the 
expectation for return of investments and certain benefits (Boehlke 
et al., 2020). 

Sustainable innovativeness of an enterprise is expressed in constant 
undertaking of innovative initiatives in various areas of activity and 
building permanent competitive advantage based on innovations. The 
ability to create and implement innovative solutions is currently the 
primary measure of a company’s performance on the market. Published 
research results clearly encourage companies to engage more in inno-
vation activities in order to build or strengthen their market advantage 
(Talke et al., 2011; Yang et al., 2012; Yeung et al., 2007). Many authors 
suggest that a correlation between innovation and firm performance is 
visible (Hughes and Morgan, 2006; Iranmanesh, 2021; Rosenbusch 
et al., 2011). Since organizations operate in the rapidly changing envi-
ronment, innovation determines competitive advantage, firm perfor-
mance (Calantone et al., 2002; Hughes and Morgan, 2006) and finally 
organizational success (Iranmanesh, 2021). It requires the focus on 
permanent improvement of a company’s capabilities to explore oppor-
tunities for meeting customer expectations and ensure consumer satis-
faction (Boly et al., 2014; Forsman and Helena, 2011). Competitiveness 
in the area of innovation comes down to the implementation of an 
innovative strategy of action, openness to cooperation, openness to new 
ideas of customers, or the formation of pro-innovative attitudes of em-
ployees. Innovations are the driving force of economic progress, a spe-
cial tool of entrepreneurship, expressed in the continuous search for new 
ideas and opportunities or anticipation of customer needs. 

Strategy of innovation is determined by the competitive environment 
(Dyer and Singh, 1998), and is based on its resources and competencies 
(Dyduch and Bratnicki, 2018). The pace of innovations implemented or 
introduced by a company as well as its types depend on its innovation 
orientation (Siguaw et al., 2006). A pro-innovation culture is crucial 
here since it drives the continuous search for and implementation of 
innovation (Siguaw et al., 2006; Škerlavaj et al., 2010; Valencia et al., 
2010). Innovation culture is perceived as a contextual factor which plays 
an cardinal role in shaping a company’s innovation capability (Akgün 
et al., 2010; Škerlavaj et al., 2010). Creation and commercialization of 
innovation requires not only technical competence, but also industry 
experience, relational competence, market knowledge and marketing 
skills (Aarikka-Stenroos and Sandberg, 2012), as well as leeway in ex-
change of ideas between all parties engaged (from customers to man-
agers). A pro-innovation orientation is a necessary requirement for 
companies to realize innovation and thus become more competitive 
(Petrakis et al., 2015). 

The literature highlights the issues governed by an organization’s 
innovative orientation such as: openness to accept challenges, trust, 
support for creativity, exploration of new ideas and solutions and risk 
taking or autonomy of action (Bessant and Joe, 2015; Sukawati and Putu 
Astawa, 2017). Creating innovation requires an exchange of complex 
information about customer needs, plans and technologies, which may 
also be proprietary. (Rindfleisch and Moorman, 2001). The exchange of 
this type of information requires a two-way approach and mutual trust, 
which can be built by creating positive relationships and an honest 
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approach in sharing information about the product, manufacturing 
methods, but also about the supply chain (Kumar et al., 2008; Lilien 
et al., 2010; Sim et al., 2007). 

Therefore, it can be summarized that when a company is innovation- 
oriented, has a clear objective and well-defined strategy, and pursues a 
high level of innovation it will also be interested in traceability solutions 
for food movements throughout its chain. With the above considerations 
in mind, the following hypothesis is posed: 

Hypothesis 2. There is a positive correlation between the level of the 
company’s orientation towards innovation and the level of willingness 
to implement solutions for creating information-based added value in 
food value chains. 

2.3. Orientation towards cooperation with customers as an antecedent 
behind willingness to create information-based added value 

Customer orientation (CO) constitutes an organisation’s approach to 
their business, focused on the market and is described as a determination 
to collect and process data in order to meet customer needs (Atuahe-
ne-Gima and Ko, 2001; Feng et al., 2019). Its effectiveness depends on 
both internal and external factors (Gaur et al., 2011; Kalamas et al., 
2014). Customer orientation as a basis for marketing philosophy (Adams 
et al., 2019) indicates listening to customers’ opinions in order to un-
derstand their decision making process and provide superior value as a 
result (Narver and Slater, 1990). CO can also be described as a set of 
beliefs and rules that ensure the focus to customers’ interests (Desh-
pande and Zaltman, 1982). Customer knowledge and market compe-
tencies are necessary for the success of innovative products (Bonner, 
2010; Kim et al., 2015). This is supported by the fact that companies are 
not able to create and offer innovations by only responding to the 
preferences of current customers, since they may be unable to think 
outside the box and express more advanced desires. As rightly noted 
(Czakon, 2020), in order to quickly respond to market needs and 
establish appropriate relationships, you must have a clearly defined goal 
and choose the right partners. Attention to this problem resulted in the 
introduction (Narver et al., 2004) of the proactive market orientation, 
which aims to understand the hidden needs of customers. 

Following Narver et al. (Narver et al., 2004), two types of customer 
orientation can be identified: responsive and proactive. Responsive 
orientation refers to the supplier’s ability to respond effectively to meet 
articulated customer needs, whereas proactive orientation is connected 
with supplier’s ability to continually discover latent customer needs, 
envisage future ones and offer ideas before customers even realize that 
they have needs in this particular field. A customer-centric company is 
one that has the willingness and ability to identify, understand and 
respond to expressed customer needs and wants. More and more com-
panies are proactively identifying and anticipating the needs of current 
and future customers, gathering and processing the acquired knowledge 
and consequently using it to respond effectively to the identified needs, 
thereby creating greater value for buyers (Atuahene-Gima and Kwaku, 
1996). Anticipating customer expectations is extremely important for 
the success of business outcomes (Stanko and Bonner, 2013). 

Positive performance and higher levels of competitiveness have been 
identified in companies which understand customers’ latent needs 
(Olson et al., 2005). Empirical studies confirm a positive relationship 
between customer orientation, and organizational performance (Kirca 
et al., 2005; Kohli and Jaworski, 1990; Morgan et al., 2009). Customer 
orientation makes it more likely that company’s offerings perfectly meet 
the needs of the market, and allows products to be adopted by customers 
more quickly and effectively (Danneels, 2002). 

Both researchers and business practitioners are increasingly tending 
to engage in collaborations, particularly with customers who are inter-
ested in co-creating value (Czakon et al., 2020; Liczmańska-Kopcewicz 
et al., 2020; Marczewska, 2014; Thomke and von Hippel, 2002). Cus-
tomers are increasingly involved at various stages of product innovation 

creation (E. Fang, 2008; Gruner et al., 2000). Embedding a proactive 
culture of openness for collaboration with customers, exploring 
customer expectations, and demonstrating a high degree of interactivity 
facilitates innovative product development. Analyzing the impact of 
customer interaction and involvement in new product development can 
provide information that may help to understand the course of market 
changes and therefore be critical to market success (Narver et al., 2004). 

The concept of customer involvement in the innovation process is 
fairly new and has a relatively short history (Brodie et al., 2013; van 
Doorn, 2010; Neulinger et al., 2020), it is a comparatively 
well-developed idea in the business and management science (McNeill 
and Venter, 2019; Pansari and Kumar 2017). Research in recent years 
confirms the strategic importance that customers themselves can have in 
enhancing innovation and buyer benefits (Bagozzi and Dholakia, 2002; 
Wísniewska et al., 2022). Users are considered an valuable source of 
innovation and there seems to be a preference in recent years to include 
them in the innovation process (Liu and Laperche, 2015). Thus, con-
sumers and their knowledge contribute significantly to the creation of 
innovations with a high degree of market adaptation. Acquired user 
knowledge increases the likelihood of successful innovation (Chatterji 
and Fabrizio, 2014; von Hippel, 1988). Tether (2002) states that value 
co-creation with customers can be beneficial, especially regarding in-
cremental or radical innovations. 

Customers provide the company with their knowledge and experi-
ences (Appiah-Adu and Singh, 1998; Gronum et al., 2012; von Hippel, 
2005), with their integration into the innovation process providing the 
company with new ideas and new insights. Companies seeking to better 
understand the needs of a broad group of buyers engage with both 
existing and potential customers as well as those who have opted out. 
Through this collaboration, the company is assured that it is responding 
to the needs of the market, thus avoiding potential losses due to errors in 
the creation of the offer (Gronum et al., 2012). 

The consumer plays a special role in each of the stages of product 
design, both in the area of initiation of the creation process, testing, as 
well as implementation into production and then sales. In addition, it is 
emphasized that improving the creation of customer value through 
collaboration will contribute to building or strengthening the advantage 
of the company by enabling the implementation of innovations which 
will be adopted by the market faster and more effectively (Hills et al., 
2003; Weerawardena and O’Cass, 2004). Consumers decide whether an 
offer will gain market acceptance, so it is information from them or even 
cooperation in creating an offer which can provide the knowledge 
needed. A customer-oriented enterprise must take efforts to understand 
its target market in order to create and offer effective value for cus-
tomers (Levitt, 1980). Product development processes based on user 
collaboration can be more effective than innovations in which the user 
had no input (von Hippel, 2005). Information obtained from customers 
reflects their wants and desires, customer collaboration can therefore be 
seen as a solution for getting access to the most important information 
about customer needs and wants (Gruner et al., 2000). Research also 
shows that by focusing on future customer desires organizations are able 
to create innovations relevant enough to effectively influence customer 
preferences and choices (Weerawardena and O’Cass, 2004). 

It is argued that improving the ability to create consumer value by 
engaging customers in co-creation will increase a company’s competi-
tive advantage by creating offerings which better meet customers’ re-
quirements for understanding the value (Vlachos et al., 2009). Suggest 
that an important outcome of commitment to sustainability is gaining 
customer trust and that customer orientation and willingness to build 
trust influences firms’ propensity to implement food movement trace-
ability systems throughout the supply chain. Accordingly, we pose the 
following hypothesis: 

Hypothesis 3. There is a positive correlation between the level of the 
company’s orientation towards cooperation with customers and the 
level of willingness to implement solutions for creating information- 
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based added value in food value chains. 

3. Methodology 

The purpose of presented paper is to clarify the internal antecedents 
and discuss external barriers behind the process of implementing inno-
vative solutions in food value chains to improve information-based 
added value for customers. Internal factors and their correlations with 
organizations’ willingness to create innovation-based added-value in the 
value chain have been considered with regard to three fields: 
sustainability-oriented strategy, innovativeness and orientation towards 
cooperation with customers. As the mere willingness do not apparently 
translate into actions, some obstacles need to be discussed. 

In this paper, results from a quantitative study are presented (Study 
1), namely those which addresses the problems of relationship between 
companies’ orientation towards sustainable development (which con-
sists of economic, ecological and environmental aspects), orientation 
towards innovations (product, marketing, technological and organiza-
tional) and customer orientation (acquiring information from the 
customer and co-creating with the customer) and the propensity of food 
companies to create information-based addend value in food value 
chain. The questionnaire was divided into three parts. The first one 
concerned innovation orientation, and here the respondents assessed the 
levels of orientation towards product, marketing, organizational and 
technological innovations on a 7-point Likert scale. The second group of 
questions concerned the area of orientation towards sustainable devel-
opment. The respondents commented on the strength of their orienta-
tion towards ecological, economic and social goals. The last group of 
questions concerned customer orientation. Here, the focus on obtaining 
information and cooperation was verified. The dependent variable is 
willingness to create information-based added value in the value chain. 

Statistical measures for data analysis are used with pivot tables to 
present the research results. 

The survey was conducted between September 2019 and January 
2020 interviewing representatives of the management of food com-
panies randomly selected which constituted research units. The eligi-
bility criterion for participation in the study was the introduction within 
the company of any innovation during the last three years. Participants 
were interviewed using a standardized computer-assisted telephone 
interviewing (CATI) and in total 157 companies took part in this survey. 
The characteristics of these companies included in the final sample are 
illustrated in Table 1. 

The examined variables taken to validate the three hypotheses were 
evaluated every on a 7-point scale. 

First, attention is focused on whether there is a relationship indicated 
in hypothesis 1, namely how much influence on the propensity of the 
surveyed companies to engage in the implementation of innovative so-
lutions to create or increase information-based added value in food 
value chains the assessment of their orientation towards sustainable 
development has. In order to confirm the validity of hypothesis 1, sta-
tistical analysis of the relationships between the relevant variables was 
carried out. 

In order to explain the issues connected with practical implementa-
tion of solutions providing information based added value, qualitative 
results from analysis of 24 in-depth interviews with food systems orga-
nizations were referred to (Study 2). The interviews were conducted 
from April to June 2020 with food and beverage industry stakeholders in 

Belgium, Finland, Iceland, Israel, Poland, Spain and the UK within the 
framework of the EIT-Food project SMART-TAGS (https://www.eitfood. 
eu/projects/smart-tags-for-improving-consumer-interaction-in-food-v 
alue-chain-2020). Stakeholders covered different parts of food value 
chains, and that were as follows: Smart Tag Manufacturers, Packaging 
Company, Retailers and Producers. Four product categories were taken 
into account while this interviews: meet, sugar, fish and beverages. 
Conclusion from this study are considered as a supportive for quanti-
tative survey. 

4. Research results from Study 1 

The food and beverage industry constitutes in the EU a large pro-
duction sector, (taken into account both, the annual turnover which is 
1,2 Euro, as well as from the perspective of the employment market). It 
is also worth mentioning that this industry is built mostly by small and 
medium-sized (99%) (Bykowski, 2020). 

Food and beverages are products of rather low price and are 
considered as frequently used goods. The competition is very broad. All 
the trends regarding price change, consumer adapting behaviour are of 
high importance for these producers. On the basis of the literature re-
view it can be concluded that a strong relationship occurs between the 
functioning of enterprises in accordance with the concept of sustainable 
development, the level of their innovation, customer orientation and the 
propensity to purchase for creating information-based added value. 

The IBM SPSS Statistics version 24 software package was used for 
statistical analyses. Some basic, descriptive statistics are presented in 
Table 2. 

The reliability coefficient Cronbach’s alpha for the analyzed group of 
factors was 0.931 which confirmed the internal consistency of the var-
iables. The model took into account the correlation between orientation 
towards sustainable development and the willingness to implement so-
lutions aimed at creating information-based added value. The orienta-
tion towards sustainable development is a construct which consists of 
the average ratings of each respondent of statements regarding the level 
of orientation towards social goals, orientation towards economic goals 
and orientation towards environmental goals. Values of Spearman’s 
rank correlation coefficient is presented in Table 3. 

A positive and statistically significant relationship between analyzed 
variables has been confirmed with the Spearman’s rank correlation co-
efficient, which that an increase in the level of sustainability orientation 
(economic, environmental and social objectives) is connected with an 
growth of the level of willingness to engage in implementing innovative 
solutions to create or increase information-based added value in food 
value chains. The correlation coefficient between the sustainability 
orientation and the level of propensity to use solutions that create 
information-based added value to engage among food companies is 
0.721**. That should be interpreted as the existence of a reasonably 
strong relationship. 

At the next stage, in order to validate the second hypothesis, a sta-
tistical analysis was conducted, that addressed the relationships occur-
ring between the level of innovation orientation (which consists of: 
orientation to product, marketing, technological and organizational 
innovations) and the propensity of the surveyed companies to engage in 
the implementation of solutions for improving information-based 
addend value. The reliability coefficient of Cronbach’s alpha for the 
group of variables was 0.928 which confirmed the internal consistency 
of the analyzed group. Values of Spearman’s rank correlation coefficient 
are presented in Table 4. 

The results of Spearman’s rank correlation coefficient indicate a 
statistically significant relationship. The positive nature of the correla-
tion should be interpreted in the way that an increase in the level of 
orientation towards innovations (product, marketing, technological and 
organizational) is connected with an increase in the level of willingness 
to apply solutions for creating information-based added value in food 
value chains. The correlation coefficient between the degree of 

Table 1 
Characteristics of the enterprises surveyed (N = 157).  

Enterprise size: frequency percentage %  

- small (10–49 employees) 61 40.56  
- medium (50–249 employees) 54 34.96  
- large (over 250 employees) 42 24.48 

Source: elaborated by the authors based on the results of the study conducted. 
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orientation towards innovation and the strength of willingness to 
implement these solutions is 0.888**, which indicates a reasonably 
strong relationship. 

Further on, to answer the target question and confirm the validity of 
the third hypothesis, a statistical analysis of the relationships occurring 
between the level of customer orientation (which consists of customer 
knowledge acquisition orientation and co-creation orientation) and the 
willingness of the surveyed companies to engage in solutions for 
information-based added value in food value chains was conducted. 
Cronbach’s alpha reliability coefficient for the analyzed group of vari-
ables adopted the value of 0.948. This result confirmed the internal 
consistency here and again, Spearman’s rank correlation coefficient is 
presented in Table 5. 

Again, a positive effect of the validations process has been noted. The 
Spearman’s rank correlation coefficient indicated a statistically signifi-
cant relationship and the positive nature of the correlation means that 
an increase in the level of customer orientation (obtaining information 
from the customer and co-creating with the customer) is linked with an 
increase in the level of willingness to use solutions to build information- 
based added value in food value chains. The correlation coefficient be-
tween the level of innovation orientation and the level of willingness to 

engage in the above-mentioned technologies is 0.758**, which indicates 
a reasonably strong relationship. 

5. Quantitative findings (Study 1) and the willingness-behavior 
gap explanation (Study 2) 

Quantitative studies allowed for positive verification of all three 
hypotheses, thus confirming that there is a positive correlation between 
the level of the company’s orientation towards innovation, sustainable 
development and cooperation with customers and the level of willing-
ness to implement solutions for creating information-based added value 
in food value chains. 

The summary of verification of the hypotheses is demonstrated on 
Fig. 1 

Despite the high willingness to implement solutions that contribute 
to the creation of information-based added value for customers, there 
are still barriers that prevent innovative, customer-oriented and sus-
tainable companies from massively implementing such solutions. This 

Table 2 
Descriptive statistics of the variables examined (N = 157).  

Variable Range Min. Max. Average M D Standard deviation Variance 

Orientation towards sustainable development 4,00 3,00 7,00 5,72 6 6 0,890 0,792 
Orientation towards economic goals 4,00 3,00 7,00 5,81 6 6 0,914 0,835 
Orientation towards ecological goals 5,00 2,00 7,00 5,8216 6 6 0,990 0,981 
Orientation towards social goals 5,00 2,00 7,00 5,46 6 6 1,065 1,135 
Orientation towards innovation 4,00 3,00 7,00 5,92 6 6 0,892 0,796 
Orientation towards product innovation 5,00 3,00 7,00 5,87 6 6 0,927 0,860 
Orientation towards marketing innovations 5,00 2,00 7,00 5,62 6 6 0,944 0,891 
Orientation towards technological innovations 4,00 3,00 7,00 5,72 6 6 0,890 0,793 
Orientation towards organizational innovations 4,00 3,00 7,00 5,87 6 6 0,934 0,873 
Orientation towards customers 4,00 3,00 7,00 5,93 6 6 0,921 0,848 
Orientation towards obtaining information from customers 4,00 3,00 7,00 5,88 6 6 0,894 0,799 
Orientation towards co-creation with customers 3,00 4,00 7,00 5,83 6 6 0,921 0,848 
willingness to create information-based value for customers 4,00 3,00 7,00 5,89 6 6 0,917 0,841 

Source: elaborated by the authors based on the results of the study conducted. 

Table 3 
Correlation between orientation towards sustainable development and the 
willingness to implement solutions aimed at creating information-based added 
value.   

Orientation towards 
creating information- 
based added value 

Spearman’s 
rho 

Orientation towards 
sustainable 
development 

Correlation 
coefficient 

0.721a 

Significance 
(two-sided) 

0.0001 

N 143 
Spearman’s 

rho  
- orientation 

towards economic 
goals 

Correlation 
coefficient 

0.698a 

Significance 
(two-sided) 

0.0001 

N 143 
Spearman’s 

rho  
- orientation 

towards ecological 
goals 

Correlation 
coefficient 

0.761a 

Significance 
(two-sided) 

0.0001 

N 143 
Spearman’s 

rho  
- orientation 

towards social 
goals 

Correlation 
coefficient 

0.634a 

Significance 
(two-sided) 

0.0001 

N 157  

a Correlation significant at 0.01 (two-sided). 
Source: elaborated by the authors. 

Table 4 
Correlation between orientation towards innovation and the willingness to 
create information-based added value.   

Orientation towards 
creating information- 
based added value 

Spearman’s 
rho 

Orientation towards 
innovation 

Correlation 
coefficient 

,888a 

Significance 
(two-sided) 

,000 

N 143 
Spearman’s 

rho 
orientation towards 
product innovations 

Correlation 
coefficient 

,715a 

Significance 
(two-sided) 

,000 

N 143 
Spearman’s 

rho 
orientation towards 
marketing 
innovations 

Correlation 
coefficient 

,563a 

Significance 
(two-sided) 

,000 

N 143 
Spearman’s 

rho 
orientation towards 
technological 
innovations 

Correlation 
coefficient 

,668a 

Significance 
(two-sided) 

,000 

N 143 
Spearman’s 

rho 
orientation towards 
organizational 
innovations 

Correlation 
coefficient 

,618a 

Significance 
(two-sided) 

,000 

N 157  

a Correlation significant at 0.01 (two-sided). 
Source: elaborated by the authors. 
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was also confirmed by in-depth interviews conducted with food and 
beverage industry stakeholders in Belgium, Finland, Iceland, Israel, 
Poland, Spain and the UK within the framework of the EIT-Food project 
SMART-TAGS. Participants, representing multiple industry sectors (e.g. 
fish, beverages, etc.) and covering various business roles (e.g., market-
ing, research and development, etc.) were interviewed to express opin-
ions and experiences about the use of innovative smart labels such as QR 
codes, biosensors, freshness indicators and so on. Among the function-
alities of this solutions, some noteworthy are these connected with 
providing data about: storage conditions, microbial quality of food or 
presence of pathogenic bacteria as well as on concentration of carbon 
dioxide, oxygen, hydrogen sulphide. Worth mentioning is also a role of 
providing product and manufacturer information connected with 
product identification. Facilitating inventory control or stock reordering 
as well as simplifying checkout constitute other functions that improve 
value chain processes through information management (Biji et al., 
2015; Brockgreitens and Abbas, 2016) Research shows that smart la-
beling is available or even has been already commercially implemented 
(Biji et al., 2015; Chowdhury and Morey, 2019; Z. Fang et al., 2017; 
Ghaani et al., 2016; Mohebi and Marquez, 2015; Müller and Schmid, 
2019), but as far as intelligent packaging is concerned, not many solu-
tion are to be found in the market 

According to the view of stakeholders, the diffusion of these inno-
vative labels along food supply chains are constrained by the cost 
incurred by companies and by consumers’ lack of knowledge. They were 
concerned that the cost to adopt the technology would have been high 
for many companies especially for the introduction on the market of 
more complex and expensive smart labels such as radio frequency 
indicators. 

I think it’s mainly the cost because you need a smart tag for every package 
and then you need thousands and thousands or even millions a year and 
then the cost is going quite quickly. For example, the Radio Frequency 
Indicator tags, it’s something you have to buy per package and then also 
it’s not the easiest thing to recycle. But are consumers even aware that 
smart tags exist and if so, do they know what their advantages are? 

The cost of adopting smart tags was coupled with lack of consumer 
awareness about innovative labels. This is a barrier because consumers 
do not understand or simply ignore the benefits of these innovative la-
bels and stakeholders do not know what to communicate or offer to 
them. Most stakeholders emphasized that this barrier could be removed 
educating consumers via social marketing campaigns. They agreed that 
the adoption of innovative labels can only be successful if the whole 
value chain or industry will standardize and use smart tags in the long 
run. This point was taken a step further and some participants suggested 
that the government would need to step in as there are innovative labels 
that can help to deliver benefits for the health of consumers and of the 
environment. 

“I think if the government takes it as a project and try to educate and try 
to make it a new labelling we have to sign, the sugar act for example. 
People will get used to looking at it for all products and not just beverages. 
It might then have a value because if one or two company does it, it’s not 
enough and very expensive to educate the market”. 

Other barriers might be also represented by issues related to B2B 
because of the necessity of investing in time and new relationships along 
food supply chains. Some value chains are made up of dozens of orga-
nizations in different countries and thus having to buy-in for smart tags 
concepts along the supply chain can become a massive task. 

6. Discussion, conclusion and practical implications 

Based on the results presented in previous sections, it can be 
concluded that there is a significant, positive connection generally, be-
tween customer orientation and the willingness to implement solutions 
that create information-based added value in organizations. A comple-
mentary perspective is provided by Zhao at al, who highlighted trace-
ability and information security need in the blockchain applications 
what logically resonates with the idea of developing information-based 
added value (Zhao et al. 2019). In details, there was found that the more 
companies engage customers in the product or service co-creation pro-
cess, the more inclined they are to launch innovative, information-based 
solutions. These findings highlight how crucial it is to keep customers’ 
requirements in mind while promoting innovation and value develop-
ment in companies. 

Notwithstanding the organisations’ willingness to implement infor-
mation-based solution, significant obstacles prevent the broad adoption 
of innovations. According to the issues highlighted by insights gathered 
from in-depth interviews conducted with stakeholders, although there is 
a clear desire to use smart labels—such as QR codes and biosensors—for 
tracking food quality and storage conditions among other functions (Biji 

Table 5 
Correlation between orientation towards customers and the willingness to 
implement solutions for creating information-based added value.   

Orientation towards 
creating information- 
based added value 

Spearman’s 
rho 

Orientation towards 
customers 

Correlation 
coefficient 

,758a 

Significance 
(two-sided) 

,000 

N 143 
Spearman’s 

rho 
Orientation towards 
obtaining information 
from customers 

Correlation 
coefficient 

,833a 

Significance 
(two-sided) 

,000 

N 143 
Spearman’s 

rho 
Orientation towards 
co-creation with 
customers 

Correlation 
coefficient 

,926a 

Significance 
(two-sided) 

,000 

N 157  

a Correlation significant at 0.01 (two-sided). 
Source: elaborated by the authors. 

Fig. 1. Circumstances affecting the implementation of innovative solution to increase information-based added value in sustainable value chains - verified. 
Source: Own study 
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et al. 2015; Brockgreitens and Abbas 2016; Htun et al. 2023) there are 
challenges in real-world implementation. The main obstacle that has 
been found is cost, which affects customers as well as businesses, espe-
cially when it comes to implementing more complicated labeling like 
radio frequency indications. Equipping every package with a smart tag 
has significant price implications, which are made worse by the wide-
spread use of these tags in sectors like food and beverage. Zhao at. al. 
similarly identified some challenges in implementing blockchain tech-
nology, including high costs, storage capacity, scalability issues, and a 
lack of skills (Zhao et al. 2019). 

Taking these conclusion into account, several practical actions might 
be recommended. First of all, due to the strong correlation between co- 
creation and the acceptance of novel ideas, increasing client involve-
ment in product development is essential. Crowdsourcing, beta testing, 
and online feedback systems could help achieve this. Furthermore, it is 
necessary to bridge the knowledge gap among consumers about smart 
labels. This may be achieved by launching extensive educational cam-
paigns, potentially in association with government and industry orga-
nizations. Additionally, it’s important to address the cost barrier, 
especially for smaller businesses. Some tactics would be to join indus-
trial consortia for bulk purchasing, make government funding more 
available, or subsidize improved labeling technologies. Furthermore, 
creative thinking is required to create affordable smart labeling solu-
tions, with an emphasis on less costly yet effective substitutes. Over-
coming supply chain complexity and obstacles also need industry 
standardization and cooperation. Government assistance and regula-
tion, such as laws requiring or promoting the use of smart labels in 
particular industries, can be extremely important. By taking these ac-
tions, companies can better navigate challenges and seize the opportu-
nities that arise from the strong correlation between customer focus and 
creative, information-based solutions. 

7. Contribution to the theory and limitations 

Relevant information is, on the one hand, an important organiza-
tional resource and a factor building a competitive advantage, but also, 
on the other hand, an important added value for customers. The result of 
the study is significant because it links such enterprise characteristics as 
innovativeness, orientation to sustainable development and cooperation 
with customers with creating information-based added value for cus-
tomers. However, it is still important to remember about the limitations 
of the conducted research. First of all, the survey covered companies 
which have implemented any innovation in recent years, which means 
that there is no reference sample. The second important issue which may 
affect the results of the survey is related to the declarative nature of the 
respondents’ answers (they were not asked about the facts, but about 
their willingness). 

We believe that the conclusions from both studies contribute to the 
clearer image of the reality - on the one hand showing the willingness of 
enterprises to implement innovative solutions for the value chain, 
focused on creating information-based addend value (sine qua non), on 
the other hand however the existence of barriers are disclosed that limit 
these activities in practice (a lack of sufficient condition in the envi-
ronment). This means that the necessary condition for improvement of 
improvement of consumer value by relevant information is met. What is 
still to be focused on now, according to qualitative research, is raising 
consumer awareness so that this value is noticed and appreciated. Each 
investment involves costs, but consumers might be willing to participate 
in these costs if they interpret the impact of this information value on 
their quality of life. 
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