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1. Introduction
Sustainable development is a new model for human relations with the environment. Society is more aware of sustainability problems (Moore, 2005). Since 2014, Spanish citizens' concern for the environment and sustainability has tripled (Centro de Investigaciones Sociológicas, [CIS], 2019; 2014).
There is a causal relationship between the priority issues of the media and the importance of social problems in citizenship (Kiousis & McCombs, 2004). The media are essential in structuring the social fabric and confining public opinion (Mcquail, 2000). They provide citizens with information that integrates different versions of reality (refracted reality) (Lippmann, 2003). Framing is constructing public discourse on issues of general interest in which certain factors of reality are chosen and given greater importance (Entman, 1993). 
The process was carried out through the T-LAB software's unsupervised “clustering” method (bisecting k-averages algorithm), which first performs a co-occurrence analysis and, subsequently, a comparative analysis.
This case study is structured in three parts: description of the context, application of blockchain technology, and analysis of its effects on the agri-food system and society. The presentation of the results follows the following structure: (1) identification with T-Lab of the main statistically significant lemmas that constitute the clusters; (2) design and analysis of the case study. (Barrientos-Báez & Ojeda-López, 2023, pp. 23-24)
The elemental contexts analysed were 170,694, of which 139,925 (81.97%) were classified. The partition of 3 clusters was selected due to its adherence to the sample. Three clusters related to the following contexts were identified: "technology in supply chains," "innovation in the university," and, finally, "tourism, city and mobility." Since this study focuses on analysing the impact of technology and innovation on sustainability, the first cluster was chosen to design a case study. In the "Technology in distribution chains" group, emerging discourses on disruptive technologies and their applicability were identified. Furthermore, the academic literature confirms that the blockchain is disruptive for SOI (Hall, 2002; Paech, 2007), specifically in the agri-food supply chain. Furthermore, Carrefour is the company that appeared most frequently in this cluster (Table 1). For this reason, news linked to blockchain, Carrefour and SOIs were chosen (Schaltegger & Wagner, 2011). Its detailed review allows for constructing a case study based on the digital transformation of the agri-food supply chain.

1.1. Carrefour Case Study
As explained previously, this work focuses on analyzing the impact of technology and innovation on sustainability, so the cluster “technology in distribution chains” constitutes the basis of the case study. Specifically, the implementation of blockchain in Carrefour is analyzed. In this way, the case study contributes to expanding knowledge of blockchain in the green agri-food supply chain (Fu et al., 2020; Guerra & Boys, 2022).

The information derived throughout the process is immutable (Adams et al., 2017; Cai & Zhu, 2016). Thus, blockchain provides total transparency since it allows access to the complete traceability of the data. Currently, the processes of supply chains in centralized traceability systems are usually complex and opaque, which can generate distrust of the possibility of falsifying information (Borrero, 2019).

1.1.1. Context description


The food distribution sector includes players such as Mercadona, Lidl, Consum, or Eroski. It is a highly concentrated sector in which distribution chains based on other products try to expand their customer base in the food area. The sector's high competitiveness encourages the creation of strategies to capture value and retain customers.

The diversity of supply chains, often of international origin, adds an additional level of difficulty to monitoring the value creation process in food transformation and distribution. 

Society is in a strong process of sustainable transition (Markard et al., 2012; Safarzyńska et al., 2012); the spatial perspective (Coenen et al., 2012) shows the importance of innovation and technology (Kern et al., 2019; Slayton & Spinardi, 2016) for the socio-technical transition. 
The innovation paradigms are based on Total Innovation Management (TIM) (Xu et al., 2007), which provides flexibility and agility (Menke et al., 2007). These core dynamic capabilities are essential for the development of SOIs. Technology transfer processes drive socio-technical transformations and impact employees and the community (Uusitalo & Lavikka, 2021). In this sense, companies create value for their stakeholders through four consecutive strategies (Nidumolu et al., 2009).
Figure 1. Faculty of Information Sciences, headquarters of the chair of content and media analysis. Source. Own elaboration.
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Innovation is an essential means of impacting business growth and long-term economic development. Innovation can be radical or incremental. Technological disruption is an outstanding path to create radical innovation. It involves implementing product improvements, redefining its attributes, or designing new products and services. The diversity of supply chains, often of international origin, adds an additional level of difficulty to monitoring the value creation process in food transformation and distribution. 

Table 1. Cluster “technology in supply chains” Source. Own elaboration.
	Original Lemma 

(Spanish)
	Lemma
	In Clu
	In Tot
	Chi²
	p-value

	empresa
	Company
	30,725
	36,868
	16,678,070
	0.000

	mercado
	Market
	9,791
	10,702
	7,320,991
	0.000

	cliente
	Client
	6,867
	7,277
	5,678,623
	0.000

	negocio
	Business
	7,892
	8,785
	5,525,007
	0.000

	inversión
	Investment
	7,916
	9,604
	3,988,180
	0.000

	digitalización
	Digitization
	10,266
	13,676
	3,385,839
	0.000

	transformación
	Transformation
	3,449
	4,816
	874,197
	0.000

	alimentación
	Feeding
	4,299
	7,055
	317,542
	0.000

	supermercado
	Supermarket
	359
	425
	197,813
	0.000

	fruta
	Fruit
	534
	732
	149,453
	0.000

	blockchain
	Blockchain
	696
	1,004
	144,456
	0.000

	ciberseguridad
	Cybersecurity
	447
	601
	138,664
	0.000

	Carrefour
	Carrefour
	162
	190
	92,569
	0.000

	productor
	Producer
	718
	1,222
	34,443
	0.000


In Clu: total number of elementary contexts that include that same lemma

In Tot: number of elementary contexts that include a specific lemma

Chi2: Chi-squared test

p-value: the probability that the calculated chi-squared test value is possible given one null hypothesis. The required significance value has been set to p<0.05.

Concern for the human environment has evolved and spread to society for half a century (United Nations, 1972). Sustainable development merges three viewpoints, which serve as a basis for sustainability-driven innovations (SOIs): economic, ecological, and social (Kuhlman & Farrington, 2010; World Commission on Environment and Development [WCED], 1987).

Environmental concerns are acknowledged as pioneers in innovation strategies (Orlitzky et al., 2011), crafting new business models (Stubbs & Cocklin, 2008; Joyce & Paquin, 2016), and directing strategic transformations (Aragón-Correa et al., 2008). The transformation of business models based on technology allows companies to understand customers' needs and desires better and facilitates a dynamic adaptation to market preferences (Usai et al., 2020). 

For their part, certification processes stimulate organizational learning and become critical disruptors of innovation processes (Pesonen, 2001). Collaboration in the supply chain and stakeholders is recognized as a unifying thread towards sustainability (Roome, 2012).

The triple-bottom-line approach to organizational sustainability (Elkington, 1994) includes new or improved processes (Huber, 2008), new organizational forms and industrial symbiosis (Paquin et al., 2015), new products (Hart & Milstein, 2003; Van Hemel & Cramer, 2002) or technologies and management systems that are beneficial to the environment (Rennings et al., 2006). Value creation integrates the three original spheres proposed by Brundtland Report (WCED, 1987): economic, environmental, and social. 

Companies that consider their impacts outside core operations focus on their supply chain. Social impact increases with inclusive sourcing and cooperative ownership-based business models. Some business models with environmental impact are closed-loop production, physical-to-virtual models, produce-on-demand, rematerialization, and circular economy (Clinton & Whisnant, 2019). Blockchain technology has shown a moderating impact on companies' life cycle stages, affecting corporate social responsibility (CSR) performance and accelerating the economic consequences of engaging in certain types of CSR activities (Ezzi et al., 2022).

2. Materials and Methods

The objectives of this research are as follows: (1) Analyse the main thematic lines published in the Spanish press on innovation and technology and their impact on sustainability during the 2014-2019 period. (2) Identify emerging discourses on disruptive technologies and their applicability. (3) Design a case study that allows a deep understanding of these technologies' impact on sustainable development and socio-technical transition. 

For this, a qualitative-quantitative textual analysis of the news that appeared in national media and Spanish language, including references to the terms “sustainability,” “innovation,” and “technology,” was carried out between January 1, 2014, and December 31, 2019.

Publications were searched using the Factiva® tool. This information database belongs to Dow Jones & Company© and provides access to more than 33,000 premium and reputable sources worldwide. In Spain, it allows online access to 264 national newspapers. 

The period analysed begins on January 1st, 2014, with the beginning of Spain's recovery after the economic crisis and ends on December 31st, 2019, before the COVID-19 crisis. An initial screening of the results enabled us to acquire 12,647 news items. Next, the information was examined using T-LAB Plus 2020, a software that provides statistical and content analysis tools by detecting word patterns.

The extraction of information from our research with T-LAB was based on two types of textual units: elemental contexts and lexical units. Elementary contexts are proportions of the corpus text corresponding to syntagmatic units of one or more sentences. They are the result of the segmentation of the linguistic corpus carried out by T-LAB to analyse the computation of co-occurrences. On the other hand, each linguistic unit constitutes a register containing two types of information: word and lemma. The word is displayed and enumerated as it appears in the corpus. At the same time, the lemma constitutes the label attributed to the lexical units grouped and classified according to custom dictionaries. These semantic categories include terms with the same meaning for research or linguistic criteria (lemmatization).

The initial automatic normalization supplied by T-LAB for the database provides 2,280 lexical units. T-LAB calculates the frequency threshold to select words or lemmas and guarantees statistical data reliability. The size of the linguistic corpus determines that, during the preprocessing phase, the minimum frequency threshold was set to 10. Finally, 455 lexical units (lemmas or keywords) were selected. Based on these quantitative characteristics, clusters or thematic groups were classified. This tabulation allowed us to determine what topics were covered in the news, their relationship, and the frequency of their media appearances. The corpus was examined to classify the content into significant thematic groups or clusters, which constituted elementary groupings characterized by the same patterns in terms of lemmas.

3. Results
The case study is constructed by combining academic knowledge with refracted reality (Lippmann, 2003) broadcast by the media. It is observed that the contents of blockchain technologies have more presence in the media than other technologies, such as AI, Big Data, and Cloud computing, among others. On the other hand, the results show that the information published in the media about blockchain is aimed at disseminating and generating debates about socio-technical and sustainable societal transitions. The news analysed does not delve into specific technical aspects related to platforms, protocols, software/hardware, technical specifications, etc.

3.1. Cluster analysis
The cluster analysis identifies three thematic groups: "technology in supply chains," "innovation in the university," and "tourism, city, and mobility."

Cluster 1. "Technology in supply chains": this cluster includes statistically significant lemmas (p <0.05) associated with companies, investments, and competitive conditions derived from the digitalization strategy and food distribution chains (Table 1). It is observed that blockchain and Carrefour stand out as relevant fields for the case study design. 
Blockchain technology constitutes a data structure based on a network transaction that facilitates the secure transfer of information through the Internet without intermediaries (Marsal-Llacuna, 2018). For its part, Carrefour is a multinational distribution chain of French origin. It is considered the leading European distribution group, and its Spanish subsidiary is listed on the IBEX-35.

Cluster 2. "Innovation in the university": this cluster shows statistically significant lemmas associated with different research areas and the interaction between university-business. It summarizes the heterogeneous nature of the Spanish university system (Pérez & Aldás, 2019), especially in research and knowledge transfer activities. 

Cluster 3. "Tourism, city, and mobility": this cluster includes lemmas associated with aspects of tourism, mobility, and the city related to the environment and sustainability. 

The complete analysis of the three clusters can be consulted by Castelló-Sirvent and Roger-Monzó (2024).

4. Conclusions

This article examines the social perception of sustainability, innovation, and technology by analysing news published in the print media to identify emerging discourses on disruptive technologies and their applicability..

Future works should offer an integrating perspective of the different sectors that may adopt this technology and its long-term effects on sustainability. This case study's novelty is based on a design that integrates academic knowledge and social reality that the press shows as a reflection of public opinion. In addition, this work allows us to deepen the analysis of socio-technical transition pathways and the effects of blockchain on sustainability.
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