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Abstract 

Agri-food global value chains (GVCs) face growing pressure to enhance productivity and 

environmental sustainability, with technological innovation playing a critical role. In this 

context, start-ups have emerged as key innovation developers. This study provides a 

qualitative, exploratory analysis of the technological characteristics of 114 digital agriculture 

(DA) start-ups in Argentina. We have characterized their solutions and proposed implications 

for the industrial dynamics in agricultural input markets. Our analysis implies that most DA 

innovations tend to be complementary to existing technological packages rather than being 

disruptive. While these start-ups introduce innovative solutions, they currently seem to hold 

limited capacity to challenge the market dominance of large multinational agricultural input 

firms. By exploring the intersection of innovation and market structures, this study provides 
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valuable insights into the evolving industrial dynamics of ag-input markets in agri-food GVCs. 

The findings offer strategic implications for start-ups, incumbents, and policymakers. 

1. Introduction 

Over the past decades, agri-food systems have undergone profound transformations driven by 

accelerated urbanization, technological change, and novel production techniques, resulting in 

significant gains in both productivity and food availability (Barrett et al., 2022; FAO, 2017; 

Reardon et al., 2019). However, global agri-food value chains (GVCs) continue to face 

substantial challenges related to addressing multiple imperatives: increasing food production 

for a growing global population, supporting agricultural-dependent emerging economies in 

their development trajectories, implementing more sustainable and efficient production 

practices that align with new social and environmental standards, and developing resilience to 

climate change impacts (Cerutti et al., 2023; Crippa et al., 2021; Yang et al., 2024). 

In response to increasing pressure, we have seen in recent years the development of a large set 

of technologies aimed at enhancing the resilience of GVCs to potential shocks and steering 

them toward more sustainable trajectories (Costa et al., 2022; Wang et al., 2021). Unlike a few 

decades ago, when innovations were mainly concentrated in the R&D departments of large 

companies, today many innovations in this field are rooted in small technology-based 

companies and start-ups, known as agrifoodtech start-ups (Klerkx & Villalobos, 2024; Mac 

Clay et al., 2024). These companies, increasingly recognized as key players in the 

transformation of GVCs, offer solutions across the entire agri-food value chain, from upstream 

activities such as farming inputs and agricultural production, through food processing and 

distribution, all the way to downstream segments that connect with the end consumer. Among 

this large set of agrifoodtech start-up companies, a specific group is focused on providing 

digital agriculture (DA) solutions to the upstream segment of the value chain (McFadden et al., 

2022, 2023; Wolfert et al., 2023), contributing to enhance farm-level data analysis, decision-
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making, and automation through technologies such as artificial intelligence, the Internet of 

Things (IoT), big data, robotics, sensors, remote sensing, platform technologies and 

blockchain, among others (Klerkx et al., 2019; Klerkx & Rose, 2020; Lezoche et al., 2020)1. 

In recent years, Latin America has witnessed rapid growth in the number of start-ups focused 

on food and agriculture, particularly in Brazil and Argentina, which account for 51% and 23% 

of these companies in the region, respectively (Bisang et al., 2022; Vitón et al., 2019). In 

particular, the dynamism of Argentina in this field can be attributed to a combination of factors. 

Externally, the country ranks as the world’s third-largest net food exporter (World Bank, 2024). 

Internally, the agri-industrial sector explains 23.1% of the GDP and generates around 23% of 

private-sector employment (Ramseyer et al., 2024). Moreover, Argentina has pioneered in the 

adoption of agricultural technologies in the past, such as no-till farming (Peiretti & Dumanski, 

2014; Scoponi et al., 2011) and genetically modified seeds (Qaim & Janvry, 2005; Qaim & 

Traxler, 2005), demonstrating a tradition of technological openness among farmers. Farmers 

are, on average, young (average age of 44 years) and highly educated (around 45% of farmers 

in Argentina have completed undergraduate or graduate studies), which favors the adoption of 

technology (FAO et al., 2021). Additionally, the availability of qualified professionals and 

entrepreneurial capacities seems to be fostering the development of agrifoodtech start-ups in 

the country (Lachman et al., 2022; Lachman & López, 2022; Navarro & Camusso, 2022).  

However, beyond the promises and enthusiasm currently driving the innovative practices of 

these start-ups, there are critical aspects of political economy that determine the long-term fate 

of a technological innovation, which should not be overlooked (Hackfort, 2024; Prause et al., 

2021). The scaling and success of a technological package do not depend exclusively on its 

intrinsic potential, as market and industrial dynamics will necessarily shape this process. 

 
1 This paradigm of accelerated innovation in the digital agriculture field is also known in the literature as 

Agriculture 4.0, Agri-food 4.0 or the Fourth agricultural revolution. 
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Agricultural input markets currently exhibit high levels of concentration and market power, 

with a reduced group of companies wielding influence over commercial and technological 

trends (Fairbairn & Reisman, 2024; Mac Clay et al., 2024; Sauvagerd et al., 2024). Under this 

scenario, the promised transformation in agriculture risks being slowed down (or eventually 

thwarted) by incumbent strategies (Béné, 2022).  

Despite a growing body of research analyzing the potential of new technologies in agri-food 

GVCs (Finger, 2023; Herrero et al., 2020, 2021; Meemken et al., 2024), little attention has been 

given to the dynamics of technological innovation within them, especially in developing 

countries, in which the development and commercialization of innovations pose additional 

challenges (Alam et al., 2023; Macchiavello et al., 2022). Overall, this work seeks to provide 

a preliminary perspective on how young start-up companies may reshape the market dynamics 

of the agricultural input industry and the implications for its future evolution. The main 

objective of this paper is to provide an exploratory analysis of whether digital agriculture (DA) 

start-ups have the potential to disrupt the industry structure in global agricultural input markets 

by challenging the dominant position of established multinational firms, particularly in the 

upstream segment of the value chain. We approach this question through a case study of 

Argentina, a relevant context due to its dynamic entrepreneurial ecosystem and strong presence 

of global agribusiness actors (Lachman et al., 2022; World Bank, 2024). We do this by 

characterizing the technological solutions offered by DA start-ups operating upstream at the 

farmer level2, and by exploring how these solutions interact with the current technological 

standards set by incumbent companies in the agricultural input industry. The rationale behind 

focusing on the DA segment is that digital solutions have particularly drawn the attention of 

agricultural input suppliers (such as seed, agrochemical, fertilizer, and machinery 

manufacturers) who view DA as a transversal technology across various activities in 

 
2 We exclude companies offering solutions exclusively at the midstream or downstream level. 
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agricultural production (Lezoche et al., 2020). These companies also foresee DA as a potential 

enhancer of their current technological platforms in seed, crop protection, crop nutrition, and 

agricultural machinery segments (Fairbairn & Reisman, 2024; Kenney et al., 2020; Prause, 

2021).  

The remainder of this paper is structured as follows. In section 2, we describe the current 

industry structure of the agricultural input industry and the strategic actions incumbents are 

taking in the face of accelerating innovation in DA. In section 3, we present our conceptual 

framework, discuss the literature on interactions between established firms and start-ups in the 

context of accelerated technological change, and outline our two main analytical dimensions. 

In section 4, we present our methodological approach, and in section 5, we present the results 

of our analysis. In section 6, we discuss our results, exploring the central topic of the paper: 

whether DA start-ups change industrial dynamics in ag input markets. Overall, our analysis 

shows that most of the solutions developed by Argentine start-ups tend to be predominantly 

complementary to the existing technological packages, and this may represent an opportunity 

for dominant firms to strengthen their position either by acquiring or investing (as a way of 

technological exploration) in early-stage start-ups to incorporate those solutions into their own 

technological platforms. The last section of the paper presents conclusions and implications for 

different stakeholders.  

 

2. The agricultural input industry in the face of the digital 

transition 

Over the last three decades, concentration in agri-food GVCs has increased simultaneously in 

industries such as crop seeds, agrochemicals, fertilizers, agricultural machinery, and animal 

health and breeding products (Clapp, 2021; Fuglie et al., 2012; MacDonald, 2017; MacDonald 

et al., 2023). The path towards increasing market share has happened (mainly) through mergers 
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or acquisitions (M&As), consolidating a small number of megacompanies that have led to 

GVCs’ reconfiguring3. The implications of growing concentration in agricultural input markets 

and (its consequent increase in market power) have been explored in the literature by various 

authors, including Fuglie et al. (2012), IPES (2017), Deconinck (2020), Clapp (2022), and Béné 

(2022). Fuglie et al. (2012) note that the increase in market power resulting from this 

concentration can lead to higher input prices for producers. Furthermore, consolidation often 

limits options, favoring products that are more profitable for large companies (Clapp, 2021). 

However, within the current technological paradigm driven by information and communication 

technologies (ICTs), DA solutions have sparked debate over whether this market dynamic of 

concentration can be disrupted. In the field of DA, many innovations originate from start-ups 

and small to medium-sized technology-based firms (Klerkx & Villalobos, 2024; Manganda et 

al., 2024). Over the last decade, we have witnessed a highly dynamic scenario of the creation 

of these types of firms, rooted in innovation ecosystems, which redefine relationships among 

traditional sector actors and introduce new business models based on digitalization and data 

access (Basso & Antle, 2020; Rotz et al., 2019).  

Large incumbent companies that control the agricultural input markets are shifting toward 

incorporating digital solutions into their portfolios and adapting their business models to 

approach farmers with a more integrated, smart-farming approach. This is a limiting factor to 

start-ups’ potential to disrupt industry structures. Incumbent companies are now pivoting from 

selling products to offering more integrated solutions, using digital tools within broader 

systems to incorporate data analytics, decision support, and automation, while strengthening 

oligopolistic dynamics by establishing collaborative and interconnected digital platforms, 

 
3 Examples include the 2015 merger of Dow and DuPont, resulting in Corteva Agriscience; ChemChina’s 

acquisition of Syngenta in early 2016; and Bayer’s subsequent purchase of Monsanto. This sector, already 

highly concentrated and dominated by the “Big Six” since the early 2000s, is now controlled by four major 

firms—Bayer, Corteva, Syngenta, and BASF. Something similar happens in the agricultural machinery sector, in 

which the four leading companies control around half of the market sales. 
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which may limit the access of new players (Sauvagerd et al., 2024). Seed and crop protection 

companies such as Bayer, Corteva, Syngenta, and BASF have developed proprietary platforms 

that enable farm-level decision-making based on real-time environmental and agronomic data. 

These systems, such as Bayer’s FieldView or BASF’s xarvio exemplify the shift towards 

offering service-based solutions that create data lock-ins and potentially redefine customer 

relationships (Jiang, 2021; Trivedi, 2022). Fertilizer firms are also going in the same line. 

Companies like Nutrien and Yara, for instance, use digital platforms to monitor field-level input 

application and promote practices related to precision fertilization, while large animal pharma 

incumbents have recently advanced in the acquisition of precision tools for livestock 

management and monitoring (e.g., Merck Animal Health acquired QuantifiedAg and Zoetis 

acquired Performance Livestock Analyticis). Crop protection and nutrition companies are also 

investing in digital marketplaces that streamline the process of selling to farmers and create 

digital channels as a complementary solution to traditional distribution channels (for example, 

Yara and Syngenta are investors in the Argentine marketplace Agrofy). 

Farm machinery manufacturers, including Deere & Co., CNH Industrial, Kubota, and AGCO, 

are investing in precision agriculture and smart machinery (Birner et al., 2021; Paolillo, 2022). 

These companies are integrating sensors and telemetry to improve the performance of their 

products, with a focus on automation and interoperability. They also offer services that enhance 

the value of the data collected by machinery. Moreover, commodity trading companies such as 

Cargill, ADM, and Louis Dreyfus are using digitalization to improve the transparency and 

traceability of their value chains. They provide digital tools to farmers to facilitate selling and 

adopt digital platforms to enhance their sourcing process. 

Collectively, these actions indicate a systemic trend: dominant input firms are not only adapting 

to digital agriculture but also seeking to shape its institutional and commercial architecture. 

Based on the C4 concentration ratio (ETC Group & GRAIN, 2025), we summarize in Appendix 
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1 the initiatives of top companies in each significant segment related to DA. These are the 

actors most likely to influence the direction and structure of digital agriculture. 

Considering the actions these companies are taking towards DA, the critical question that 

emerges is whether the evolving patterns of innovation and the novel technological solutions 

associated with DA that small firms are developing have the potential to disrupt the recent trend 

of market concentration in aginput industries or whether they will entrench existing patterns of 

consolidation further. 

 

3. Conceptual Framework 

3.a. Interactions between incumbents and start-ups in the context of technological change 

The features of new technologies and their relationship to incumbent firms’ current 

technological standards not only influence production but also shape market dynamics, 

including strategy configuration, leadership, and governance (Mac Clay & Sellare, 2025). This 

is especially relevant in a context in which the cost of technological building blocks has been 

drastically reduced over the last decades, due to increases in computing capacity (Lundstrom 

& Alam, 2022) and reductions in genome sequencing costs (Song et al., 2023). What was once 

an exclusively internal process for large firms is now being reconfigured as a distributed 

innovation process, with smaller players entering the scene. Start-ups (and small- to medium-

sized firms) hold greater ability and flexibility to explore emerging technologies first, in many 

cases with disruptive potential.  

Start-ups can adapt quickly and flexibly to new business opportunities and are more likely to 

align incentives among entrepreneurs, investors, and employees (Bendig et al., 2022; 

Dushnitsky & Yu, 2022). In contrast, incumbents tend to focus on exploiting existing 

capabilities (Freeman & Engel, 2007). Thus, as start-ups have more dynamic rates of 

innovation, this may imply an opportunity for incumbents to outsource part of their R&D 
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process by making corporate investments, acquiring start-ups, or forming partnerships within 

an open innovation framework, in interactive contexts such as business or innovation 

ecosystems (Berthet et al., 2018; Bogers et al., 2018).       

While these advantages give start-ups some disruptive potential, their ability to challenge 

dominant industry positions can be mitigated by the response of incumbent firms, which are in 

control of the value chain and have the ability to set governance rules, as well as prioritize 

technology standards (Clapp & Ruder, 2020; Fairbairn & Reisman, 2024). Many novel 

technologies exhibit low marginal costs once they become commercially scalable but require 

substantial investments in the development phase (Zilberman et al., 2022). Start-ups often lack 

the necessary operational and financial resources, as well as market access, distribution 

channels, and brand recognition. Thus, for start-ups, partnering with large, established firms 

may be necessary not only to secure funds for technological development but also to secure 

future access to markets once the technology is viable. By interacting with start-ups, 

incumbents may be able to exploit a window of technology to incorporate promising solutions 

while reducing failure costs (Dushnitsky & Lenox, 2005). The possibility of engaging in open 

innovation processes is also critical for redefining corporate identity in rapidly evolving 

contexts (Waßenhoven et al., 2025). 

This interaction between incumbents and start-ups may also give incumbent firms a way to 

control technological pathways, which is especially relevant in the context of high market 

concentration, as it happens in agricultural input industries (Béné, 2022). By investing in, 

acquiring, or entering into research partnerships with start-ups and emerging companies, these 

incumbents might find a way to control the type of technology that reaches the market (or even 

the pace of innovation). Moreover, some innovations tend to be systemic, requiring adaptations 

from different members of the value chain to be successful. In these cases, some industry 

incumbents need to step up and take leadership, promoting these technologies as the new 
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standard, potentially leading to winner-take-all scenarios (Harryson & Lorange, 2024; Klerkx 

& Rose, 2020; Sauvagerd et al., 2024).   

3.b. Dimensions of analysis: materiality and functional integration of innovations. 

To assess the extent to which emerging DA start-ups offering solutions to farmers in the 

upstream segment of GVCs can disrupt and reshape the highly concentrated agricultural input 

markets (as described in the previous section), this paper characterizes start-ups technologies 

and examines how they interact with the currently incumbent-led technological paradigm. We 

proceed along two analytical dimensions. First, we explore the materiality and mode of 

deployment of technological change, distinguishing between embodied and disembodied 

innovations, as proposed in the agricultural economics literature by Sunding and Zilberman 

(2001) and Dosi et al. (2021). Simply put, embodied innovations are those that are integrated 

into physical capital or machinery (i.e., technologies whose adoption requires investment in 

tangible equipment). Embodied digital tools are incorporated into physical agricultural 

equipment, such as selective-spraying modules, drones for crop monitoring, variable-rate 

technologies, and animal-based devices (e.g., ruminal boluses that track internal health 

indicators). These technologies often require capital investment and technical know-how for 

operation (Birner et al., 2021; van der Velden et al., 2024). 

Disembodied innovations, on the other hand, refer more to software and information 

technologies and do not depend exclusively on physical devices, being relatively placeless. 

These technologies could be implemented without significant changes to capital goods and can 

be deployed without necessarily being tied to a particular machine or location (although they 

may require physical devices like computers or smartphones to work). These types of 

disembodied innovations include tools such as cloud-based advisory platforms, farm 

management apps, weather and pest forecasting systems, and data analytics services that 

support informed decision-making.  
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However, this distinction between embodied and disembodied innovations is insufficient to 

analyze the solutions provided by start-ups comprehensively. Several authors (Birner et al., 

2021; Lavarello et al., 2019) emphasize the importance of classifying solutions according to 

their relationship with existing products and services, reflecting the functional integration type. 

Lavarello et al. (2019) argue that, unlike previous technological revolutions characterized by 

technological substitution and the entry of new players, DA is associated with leveraging 

complementarities between new enabling technologies and existing technological trajectories. 

Birner et al. (2021) suggest that product substitutability in DA can be seen as a factor that 

reduces market concentration, as substitutes tend to foster the entry of new players and 

competition. Therefore, this analysis incorporates a second fundamental dimension that 

distinguishes between substitute and complementary goods. Substitute goods can lower entry 

barriers and stimulate competition by enabling the replacement of traditional technologies (e.g., 

a spraying drone replacing a conventional sprayer). On the other hand, complementary goods 

may eventually strengthen the position of dominant market players by optimizing existing 

technologies and reinforcing dependence on established infrastructures (i.e., IoT sensors that 

enhance the efficiency of traditional irrigation systems) (Besanko et al., 2012). 

A synthesis of our bi-dimensional conceptual framework is shown in Figure 1. This framework 

considers (i) the distinction between embodied and disembodied innovations (materiality of the 

innovation) and (ii) the classification of goods into substitutes and complements (the functional 

integration of the innovation). The combination of these dimensions results in a matrix with 

four quadrants, providing an analytical tool to explore the transformative potential of these 

innovations on the concentration of agricultural input markets. 
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Figure 1. Categories of analysis. Classification of start-ups. 

 

Source: Own elaboration based on Sunding and Zilberman (2001), Lavarello et al. (2019), 

and Birner et al. (2021). 

 

 

4. Data and Methods 

4.a. Database building  

The first point in our analysis is to identify and systematize a comprehensive list of 

agrifoodtech start-ups in the country. We first start with this more comprehensive concept 

(wichi includes solutions at the farmer level as well as at the mid- and downstream segments), 

and we then narrow down to DA start-ups, which constitute the main objective of this paper. 

We have not found fully harmonized and updated databases that collect systematic information 
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on agrifoodtech start-ups. For this purpose, we combined industry reports with a selection of 

public sources, including news, press releases, and websites, until a comprehensive database 

was established. We started collecting available information from previous research studies and 

surveys conducted between May and July 2022 (Soler et al., 2022) and between July and 

October 2023 (Navarro et al., 2024). We complemented this information using Crunchbase, a 

database of innovative ventures increasingly used for academic research (Dalle et al., 2017). 

This information was also combined with ad hoc web searches and consultations with experts 

and stakeholders in the local entrepreneurial ecosystem. 

While the term “start-up” lacks a universally accepted definition (Connolly et al., 2018; Klerkx 

& Villalobos, 2024), for this study, we define start-ups as business ventures characterized by 

two key elements: (a) an innovative approach underpinned by intensive research and 

development activities; and (b) scalability potential, reflected in business models which tend 

to be replicable across multiple markets and the promise of exponential growth for investors 

(Escartín et al., 2020; Vergara & Barrett, 2025). For instrumental purposes, we define 

Argentine agrifoodtech start-ups as companies founded and operating in Argentina that develop 

technologies in agriculture and food and have achieved (or are close to) at least a minimum 

viable product by October 2024. While there is no undisputed temporal criterion for defining 

start-ups (i.e., companies not exceeding a certain number of years), we include in our analysis 

companies founded in 2010 or later, considering that it was in early 2010s when concepts like 

Climate-Smart Agriculture, Digital Agriculture, and Agriculture 4.0 began to gain systematic 

attention in the literature (Alam et al., 2023; FAO, 2010). We acknowledge this is a pragmatic 

operationalization, that combines the innovativeness profile, product readiness and year of 

foundation does not fully capture other relevant dimensions of a start-up company, such as the 

funding stage (whether the company has already received pre-seed or seed funding, or it is 

more advanced into series A, B, etc.), governance and ownership structure, or the realized 
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scalability or internalization potencial. Thus, our criteria should not be read as a definitive 

taxonomy for selecting or identifying start-ups, but rather as a practical shorthand for building 

an initial database. 

As a first step, and to ensure comprehensive coverage and consistency with previous studies, 

we adopted an inclusive classification encompassing companies developing both agricultural-

specific innovations and those implementing improvements across the entire value chain, 

including processing, logistics, marketing, and traceability. This is why, in this stage, we use 

the broader agrifoodtech denomination and we later move to specific DA companies. Our 

systematic search methodology yielded a database of 239 Argentine agrifoodtech start-ups. For 

each company, we compiled data on their description, primary value proposition, and core 

technology applied. Around three-quarters of these companies initiated operations after 2016. 

4.b. Identifying and classifying DA start-ups. 

As a second step, we leverage this database to identify start-ups offering farmer-centered 

solutions in the field of DA in the upstream segment. The literature provides various proposals 

to classify the solutions developed by start-ups working in agriculture and food (AgFunder, 

2024; Herrero et al., 2020, 2021; Mac Clay et al., 2024; McFadden et al., 2023), but due to the 

dynamic nature of the sector, no typology has yet achieved universal adoption. To distinguish 

between start-ups that provide DA solutions and those that do not, we classify the start-ups 

according to the criteria proposed by Mac Clay et al. (2024), which adopt a comprehensive 

agri-food value chain approach4, allowing us to capture those companies specifically providing 

DA solutions to farmers (rather than to mid- and downstream segments of the value chain). 

This preliminary step is essential to contextualize DA start-ups within the value chain, evaluate 

their relative significance and visibility compared to other solutions, and understand their role 

 
4 This typology comprises eleven different solutions, categorized by their position in the value chain. 
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within the broader innovation landscape in Argentina’s agri-food sector. For instrumental 

purposes, DA solutions are defined as those within the categories of “Precision agriculture, 

smart farming, and agricultural robotics” and “Digital Agribusiness Marketplaces”5, as 

outlined by Mac Clay et al. (2024).  

To further characterize the remaining start-ups operating in the DA field, we apply the typology 

presented by McFadden et al. (2023), which categorizes digital solutions into three groups: (i) 

“Data and Data collection”, (ii) “Decision Support” and (iii) “Equipment and input 

adjustment based on data”. Examples in the first category include data obtained from yield 

monitoring equipment, sensors, and images captured by drones, aircraft, or satellites. Decision 

support tools include digital maps or other visualizations of georeferenced data, mobile 

applications, and other analytical tools that provide management recommendations. 

Technologies in the third category primarily include guidance systems, automatic steering, and 

variable-rate applicators. The purpose of this classification is not to perform a selection (as was 

done in the previous step), but to provide an initial characterization of DA start-ups, using a 

standard criterion commonly applied in various reports on the subject. Finally, we characterize 

the subgroup of DA start-ups based on their primary technological features, following the 

typology introduced in the previous section (Figure 1). This framework classifies DA start-ups 

into four distinguishable categories: (a) embodied and substitute, (b) embodied and 

complementary, (c) disembodied and substitute, and (d) disembodied and complementary. A 

summary of the categories is presented in Table 1. 

Table 1. Technological classifications used in the analysis. 

 
5 The authors in this work consider a broader category, which is “E-commerce and delivery solutions”. Within 

this category, the authors include both apps specifically related to farmers’ digitalization, as well as other apps 

linked to food distribution to the final consumer (for example, delivery apps). This second group of solutions is 

unrelated to what we define as digital agriculture, so for practical purposes, we divide the category into two to 

specifically capture “Digital Agribusiness Marketplaces”, and the rest we indicate as “Other”. 
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Mac Clay et al. (2024) McFadden et al. (2023) 
Own Conceptual 

Framework 

Start-ups providing Digital Agriculture (DA) 

solutions (including precision agriculture, 

smart farming, and farm robotics and digital 

agribusiness marketplaces) 

Data and Data Collection Complementary & embodied 

Other Solutions Decision-Making Support Complementary & disembodied 

 
Data-driven Equipment and Input 

Adjustments 
Substitute & embodied 

  Substitute & disembodied 

 

Based on this final classification, which reflects key technological attributes, we hypothesize 

about the potential of these start-ups to challenge the dominant position of large multinational 

companies in the agricultural input segment of agri-food GVCs. Given the nascent nature of 

these start-ups and the technologies they offer, our analysis adopts an exploratory perspective. 

We outline ideas on how and to what extent each of the four groups of innovations identified 

in Figure 1 could drive changes in the industrial dynamics of highly concentrated input markets. 

 

5. Results: characterizing Argentine start-ups 

5.a. Initial identification of DA start-ups 

In this section, we present the classification of the group of 239 agrifoodtech start-ups 

identified in Argentina. We begin by identifying the subset of DA solutions that constitutes the 

core of our analysis, based on the categories presented by Mac Clay et al. (2024) (the details 

of this classification are shown in Appendix 2). Within the upstream segment, Precision 

agriculture, smart agriculture, and agricultural robotics solutions account for 41% of the total 

companies. These start-ups focus on developing solutions such as real-time data collection, 

satellite images and drones, farm management software, precision livestock technologies, and 

digital advisory services. DA start-ups have the potential to transform agricultural input 
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markets since the vast amount of data they generate can be utilized not only by farmers to 

optimize decisions but also by other start-ups to improve their technologies. At the same time, 

there is a group of companies defined as Digital Agribusiness Marketplaces (7% of the total 

number of companies) which contribute to farmers’ digitalization by connecting them with 

input suppliers and clients, and providing services related to price discovery. These two groups 

form the core of what is defined, for the purpose of this paper, as DA. As the analysis shows, 

around half of start-up companies in Argentina are oriented toward the upstream segment, 

providing digital services for farms. A possible explanation for this is related to the distinct 

agricultural profile of the country and the importance of primary production both for the 

internal productive structure and the export markets (World Bank, 2024). 

From this first classification step, we retain 114 companies from the initial set of 239, which 

constitute our DA group (the full list of these companies is presented in Appendix 3). We will 

now focus on this subset of DA start-ups, which are the main object of this paper. As a first 

characterization, we apply McFadden et al. (2023) classification typology. As shown in Figure 

2, we see a predominance in the categories of Data and data collection (37.7%)6 and Decision-

making support7 (56.1%). This reflects a focus on solutions that are primarily oriented towards 

collecting information and optimizing the decision-making process. Technologies related to 

data collection and decision support are among the most adopted by Argentine farmers. 

According to Borbiconi et al. (Borbiconi et al., 2024), half of the farmers in Argentina use 

technologies that facilitate data collection. Puntel et al. (2022) note that remote sensing and 

mapping solutions have an adoption rate of between 60% and 80%. The Data-driven 

Equipment and Input Adjustments8 category accounts for only 6.1%, indicating a lower 

representation of these solutions, which are more related to farming automation. This is also in 

 
6 Examples of companies in this category are Aseagro, Caburé, Control Campo, Nandi; Vistaguay or Pastech. 
7 Examples of companies in this category are Albor, Auravant, Eiwa or Sima. 
8 Examples: Deepagro, Campo Preciso, UCO Drone or Agrovants. 
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line with adoption data. For equipment and inputs, registered rate adoptions are lower among 

Argentine farmers (except possibly for GPS, which is adopted mainly due to its integration into 

machinery). Variable-rate technology adoption ranges between 30% and 40% (Borbiconi et al., 

2024; McKingsey & Company, 2024; Puntel et al., 2022). 

5.b. Characterization of DA start-ups according to their technological features 

After mapping and characterizing DA start-ups' profiles based on McFadden et al. (2023), we 

categorize them now using our own analytical framework, outlined in Figure 1. As a starting 

point, and based on the value proposition of the 114 start-ups that constitute our object of study, 

we list the specific solutions these companies are providing and label them in terms of both 

dimensions: the materiality and the functional integration of the innovation. This is presented 

in detail in Table 2. In each row, we explain the criteria behind classifying a solution as 

embodied or disembodied (materiality) and as complementary or substitute (functionality). For 

example, a farm digital advisory platform is disembodied in nature, as it does not require 

dedicated hardware (beyond a computer or smartphone), but is complementary, as it integrates 

data from different sources. On the other hand, a spraying drone is embodied, considering that 

these are physical devices equipped with sensors, spraying systems, and autonomous 

navigation technology, and are substitutes in their functional nature (as they cover the same 

function as traditional spraying equipment).  

Table 2. Classification of start-ups (materiality and functional integration) according to the 

main solution they provide. 

Solution Materiality Functional integration Start-ups 

Custom tech 

solutions 

Disembodied: These are 

software-based and 

digital developments 

without a dedicated 

physical component, 

focusing on data, 

analytics, and 

management. 

Complementary: They 

enhance existing agricultural 

processes by digitizing, 

optimizing, and integrating 

operations rather than 

replacing them. 

Agrosty, AgroToolbox, 

Integra Labs, Kan Territory 

Magoya, Sendevo 
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Digital 

agribusiness 

marketplaces 

Disembodied: Software-

based platforms without 

a dedicated physical 

hardware component. 

They operate online and 

are accessible via 

computers or mobile 

devices, meaning their 

value lies in the digital 

services they provide. 

Substitute: These platforms 

replace traditional, in-person 

agricultural buying and selling 

channels by enabling 

producers and buyers to 

transact entirely online. 

AgriRed, Agro24, Agrofy, 

Bipolos, Enbaca, Flashagro, 

GenGanar, HaciendaGo, La 

Rotonda, Malevo, Mercado 

Agrario, Modo Agrario, Muu 

Mercado Digital Ganadero, 

Pacta, Qira, Rastro 

Agropecuario, Wymaq 

Digital 

platforms 

enabling 

sustainable and 

regenerative 

agriculture 

Disembodied: Operate 

through digital platforms 

and services without 

physical hardware. 

Complementary: Support 

sustainability and traceability 

by providing data and 

validation tools, improving 

decision-making rather than 

replacing production 

processes. 

Cacta, Edra, Eirú, Puma, 

Ruuts, Ucrop.it 

Farm digital 

advisory 

platform 

Disembodied: Software 

and apps that process 

agricultural data via 

digital channels, without 

requiring dedicated 

hardware. 

Complementary: Support 

and improve farming 

decisions by integrating data 

from other technologies, 

enhancing efficiency without 

replacing existing practices. 

Agroapp, AgroBrowser, 

Agroconsultas, Agrohub, 

Agrology, Agro Aprilis, 

Avansys, Bold, Bright Data 

Analytics, Caburé, 

CROPilot.tech, Dymaxion 

Labs, EcoDrip, Eiwa, Fauno, 

iAgro, Kilimo, Kuna, 

Nutrixya, OKARATech, 

PreSeeds, Rastros, Satellites 

On Fire, Terratio, 

UrsulaGIS, Vistaguay, Yield 

Data 

Farm 

Management 

Software 

Disembodied: Digital 

applications that collect, 

process, and analyze 

agricultural data for farm 

management. It operates 

entirely through 

computers, tablets, or 

smartphones, without 

requiring a dedicated 

physical hardware 

component to function. 

Complementary: These 

software enhance decision-

making, optimize resource 

allocation, and improve 

efficiency in farm operations. 

It complements existing 

processes, machinery, labor, 

and agronomic practices by 

providing better coordination 

and data-driven management 

tools. 

AgroPro, Auravant, Culti, 

Hi-Terra, Inteliagro, Lievrex, 

Ñandú, Riante, SaiLO, Sima, 

SmallData 

Livestock 

digital advisory 

platforms 

Disembodied: Software 

and digital platforms 

accessible via computers 

or mobile devices. 

Complementary: Provide 

management support and 

advisory tools that optimize 

livestock production without 

substituting existing practices. 

Nandi, RumIA, Uniagro soft 

Livestock 

identification 

with AI 

Disembodied: Based on 

software and AI vision 

systems, not dependent 

on physical devices. 

Substitute: Replaces 

traditional identification 

methods (tags, marks) with 

digital recognition powered by 

artificial intelligence. 

IDanimal 

Livestock 

management 

software 

Disembodied: Digital 

systems and applications 

that collect, process, and 

analyze data for livestock 

management without 

tangible hardware. 

Complementary: Strengthen 

livestock production by 

enabling traceability, data-

driven management, and 

efficiency, without replacing 

existing practices. 

Avismart, Cattler, Cowdoo 

(Raíces), FieldData, Finca 
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Real-time 

monitoring of 

air quality with 

sensors 

Embodied: Require 

physical sensor devices 

installed in the 

environment. 

Complementary: Provide 

environmental data that 

improves management and 

risk prevention, supporting 

agricultural operations rather 

than replacing them. 

AR-PUF, Indegap 

Real-time 

monitoring of 

climate with 

weather 

stations 

Embodied: Weather 

stations are tangible 

devices capturing and 

transmitting data. 

Complementary: Offer real-

time climatic information that 

supports planning and 

decision-making without 

replacing production 

processes. 

AgroTrack, Canopilogger, 

Climate Sense, MKL Agro, 

Mixon, Pampe.ro, Smartium 

Real-time 

monitoring of 

fodder with 

satellites 

Disembodied: Service 

based on satellite 

imagery and data 

analytics, delivered 

digitally without 

requiring specific 

hardware. 

Complementary: Improve 

fodder management by 

providing objective and 

continuous information 

without substituting 

production. 

Forrager 

Real-time 

monitoring of 

grass with 

sensors and 

satellites 

Embodied: Combine 

sensors and smart 

devices installed in the 

field with satellite data. 

Complementary: Optimize 

pasture management by 

supplying precise and 

integrated information, 

enhancing existing practices. 

Pastech 

Real-time 

monitoring of 

livestock water 

systems with 

sensors 

Embodied: Depend on 

physical devices and 

sensors installed in water 

systems. 

Complementary: Strengthen 

existing infrastructure by 

enabling monitoring, alerts, 

and efficient use of resources. 

Agrocheck, Control Campo 

Real-time 

monitoring of 

machinery with 

sensors 

Embodied: Sensors and 

hardware integrated into 

agricultural machinery. 

Complementary: Improve 

existing equipment with real-

time traceability, control, and 

efficiency, without replacing 

the machinery itself. 

Acronex, Minnow, Corvus 

(AGDP), DVL Satelital 

Real-time 

monitoring of 

silobags with 

sensors 

Embodied: Physical 

sensors placed in 

silobags to track storage 

conditions. 

Complementary: Support 

and enhance storage systems 

by providing data to prevent 

losses and improve 

conservation. 

Wiagro 

Real-time 

monitoring of 

soil with 

sensors 

Embodied: Depend on 

physical sensors installed 

in the soil. 

Complementary: 

Complement agronomic 

practices with real-time data 

on nutrients, humidity, and 

soil conditions. 

Agrosense, Briste, Clarion 

Real-time 

monitoring of 

water systems 

with sensors 

Embodied: Require 

physical devices and 

automation systems in 

irrigation or water 

infrastructure. 

Complementary: Add 

control, efficiency, and 

automation to water systems, 

without substituting the 

infrastructure itself. 

Hidromotic Ingeniería, 

Ponce 

Smart devices 

and robotics for 

livestock 

Embodied: Physical 

devices and robotic 

systems applied to 

livestock management. 

Complementary: Enhance 

animal husbandry with 

monitoring, automation, and 

precision management, while 

keeping traditional production 

practices. 

Bastó, Cattle Trace (Onsen 

Ingeniería), Dale Vaquita, 

Digirodeo, El Ojo del Amo, 

Huella Software, Magno, 

Novimetrics 

Smart devices 

for sprayers 

Embodied: Physical 

devices integrated into 

spraying machinery. 

Complementary: Improve 

precision and reduce input use 

by optimizing existing 

sprayers rather than replacing 

them. 

DeepAgro 
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Solutions for 

smart data and 

connected 

devices 

Disembodied: Provide 

digital platforms and 

connectivity (e.g., 

satellite data, IoT 

integration) without field 

hardware. 

Complementary: Strengthen 

agricultural systems by 

enabling communication, data 

access, and interoperability of 

devices. 

Innova Space, Satellogic, 

Vertrev 

Spraying 

drones 

Embodied: Physical 

devices equipped with 

sensors, spraying 

systems, and autonomous 

navigation technology. 

Their operation depends 

on the physical 

machinery itself. 

Substitute: They replace 

traditional spraying 

equipment, such as tractor-

mounted sprayers, by 

performing the same task and 

reducing reliance on older 

machinery for spraying 

operations. 

Agrovants, Servidrone, UCO 

Drone 

Source: Own elaboration based on the two dimensions presented in Figure 1. 

 

When we examine this analysis as a whole, the first point to highlight is that Argentine digital 

agriculture start-ups notably gravitate towards complementary solutions, that enhance the 

efficiency of existing technology platforms without replacing current production tools. As 

shown by Figure 2, among the 114 digital agriculture start-ups, approximately 80% offer 

complementary solutions. In the group of embodied complementary solutions (28.1% of total 

companies), we find devices for soil monitoring, precision irrigation systems, and technologies 

to optimize agricultural input requirements. One example is DeepAgro, which offers a device 

(called sprAI) that enhances the spraying process through an AI-based system capable of weed 

recognition, enabling more efficient use of machinery. They have recently incorporated a large 

language model system that enables better task tracking and facilitates inquiries regarding 

equipment efficiency (Martínez, 2025). The recent partnership between DeepAgro and a local 

agricultural machinery manufacturer illustrates the complementary nature of this solution (La 

Nación Campo, 2024). Other examples include cases like Cattler or Digirodeo, which offer 

smart devices for livestock management, Wiagro that provides sensors for monitoring silobags 

or Agrosense, offering devices for soil monitoring. 

A second group (53.5% of the companies in DA) provides disembodied complementary 

solutions, such as digital farm management tools and data analysis platforms. This category 

includes software companies such as Eiwa, Agrology, or iAgro, which help farmers integrate 
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data collected from their agricultural machinery, telemetry systems, geographic information 

systems, and accounting software. The goal is to support more efficient farm management and 

data-driven decision-making. These tools offer a more precise and integrated visualization of 

information, and in some cases, provide management recommendations based on data analysis. 

However, they are complementary solutions in the sense that, despite the value they offer, they 

still rely on the generation of primary data from other equipment or software. Some firms in 

this category are even forming alliances with telecommunications companies to ensure 

connectivity in the field, which is crucial for data collection and the integration of cloud-based 

equipment (Vazquez, 2024).   

Conversely, substitute solutions, which replace entirely current products, processes, or tools, 

are marginal within the DA landscape in Argentina. Only 2.6% of DA companies correspond 

to embodied substitutes. We can mention the case of companies such as UCO Drone, 

Servidrone, and Agrovants, which offer drones for crop spraying services. This practice helps 

avoid losses caused by crop or soil damage resulting from ground-based equipment, while also 

allowing spraying in areas that are otherwise inaccessible and achieving greater overall 

precision. With improvements in the load capacity of drones (from approximately 10 liters to 

nearly 50 liters, increasing efficiency by hectares per hour), many farmers in Argentina are 

beginning to replace some ground-based applications with drones (Razzetti, 2025). However, 

this trend is still in its early stages.  

Finally, among the group of companies offering disembodied substitute solutions (15.8% of 

total), we find agricultural marketplaces, such as Agrofy or Agrired, which facilitate both the 

purchase of inputs (such as crop protection products and fertilizers) and even the sale of 

agricultural production. These marketplaces aim to disintermediate the value chain by enabling 

farmers to bypass traditional local distributors and purchase directly. Although still in its early 

stages, this trend clearly shows potential to substitute the conventional channels. In Argentina, 
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only about 20% of farmers regularly purchase online, although those who have done so express 

an intention to continue using the online channel (Borbiconi et al., 2024). 

 

Figure 2. Summary of the classification and characterization process. 

 

 

 

 

6.  Discussion: Can DA start-ups change industrial 

dynamics in the ag-input markets? 

As outlined in the conceptual framework, the interactions between incumbents and start-ups in 

the context of technological change can have multiple facets, allowing more flexibility to 

technological exploration and enabling open innovation and deeper inter-firm linkages. This 

analysis focuses specifically on whether the technological profile of DA start-ups provides a 

sufficient foundation for transforming existing market dynamics, challenging the market 

positions of established dominant firms. Drawing on our previous classification of DA start-

ups in Argentina in Section 5, we propose an exploratory and conceptual analysis to examine 

whether the technological characteristics of these start-ups possess transformative potential for 

the industrial organization of agricultural input markets, or whether they will reinforce the 

market power dynamics that have prevailed in the sector over the past thirty years (as described 

Total number of Argentine agrifoodtech start-ups

Startups providing Digital Agriculture (DA) solutions Other solutions

Decision-Making 
Support

Data and Data 
Collection

Complementary 
& Embodied

Complementary 
& Disembodied

Substitute & 
Embodied

Substitute & 
Disembodied

Data-driven Equipment 
and Input Adjustments

239 startups (100%)

114 (48%) 125 (52%)

43 (38%) 64 (56%) 7 (6%)

32 
(28.1%)

61 
(53.5%)

3 
(2.6%)

18 
(15.8%)

Classification 

Mac Clay et al. (2024)

Classification 

Mc Fadden et al. (2023)

Own 

conceptual 

framework
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in Section 2). Given the current lack of sufficient empirical evidence on this topic, the ideas 

presented in this analysis should be regarded as an exploratory exercise. 

At first glance, the predominance of complementary solutions and the low representation of 

substitute technologies appear to limit their capacity to disrupt the current balance of power. 

Large companies can pre-emptively acquire start-ups, integrating innovative technologies 

while maintaining market dominance. Furthermore, start-ups developing complementary 

technologies, whether embodied or disembodied, often depend on the infrastructure, data, or 

distribution channels of large companies, which limits their independence and ultimately 

strengthens the position of the incumbents. 

Dominant multinational companies are leveraging complementary technologies to transition 

from input-based business models to platform or solution-based models. For example, a crop 

protection company that previously offered herbicides or pesticides is now offering systemic 

and integrated solutions to achieve weed and pesticide-free farms, thereby minimizing the need 

for agrochemicals. While greater precision in product application could be a driver of a sales 

reduction of these companies' core products, digital tools enable companies to integrate 

solutions and shift their value creation model. This transition offers comprehensive agronomic 

management solutions that complement traditional product sales. Another example could be 

the case of an agricultural machinery company, which in the past obtained revenue mainly from 

the sale of products (i.e., tractors) and today seeks to offer a service of real-time data analysis 

of the field to maximize the efficiency of the planting process. In both cases, companies 

leverage smart technologies to transform product sales into recurring service or subscription 

revenue streams. 

Conversely, substitute solutions may represent a more evident opportunity to generate a 

disruptive market impact. The development of substitute solutions, such as autonomous 

machinery, could facilitate the entry of new players, breaking the entry barriers imposed by 
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large companies and diversifying the agricultural input market. However, their low 

representation among Argentinian start-ups suggests the existence of significant entry barriers, 

including prohibitive scaling expenses, limited access to capital, and challenges in establishing 

and managing physical infrastructure. Aware of the threat posed by these specific innovations, 

large companies may adopt defensive strategies to safeguard their leadership position and 

neutralize the impact of innovations that could challenge their value propositions. 

Our analysis is in line with previous evidence on the topic. Lavarello et al. (2019) observe that 

digital technologies tend to reinforce existing technological trajectories rather than disrupt 

them. Sauvagerd et al. (2024) show that despite many new digital solutions coming from small 

companies, the strategies of large incumbents tend to consolidate an oligopolistic landscape in 

these new platforms. Mac Clay et al. (2024) show that incumbent firms in the agricultural 

machinery, seed, and crop protection fields are employing corporate venture strategies to invest 

in digital agriculture platforms that may allow an upgrade in their own services and operations. 

In fact, these corporate venture strategies show that even when incumbent firms develop their 

own digital branches, they still seek complementarities in solutions developed by start-ups. 

There are several examples in this line, such as BASF and Yara investing in Ecorobotix9, a 

company utilizing AI for autonomous crop protection, Syngenta investing in Greeneye10, an 

AI-driven precision spraying solution, or Bayer investing in EarthOptics11, a precision 

agriculture company focused on soil health, to mention a few. The rapid acceleration of 

technological innovation and the proliferation of digital solutions have led to a fragmented 

landscape, making it virtually impossible for any single firm to develop all the necessary 

capabilities internally. This has led to the need for external exploration of complementary 

capabilities. In a similar line, Rotz et al. (2019), Hackfort (2021), and Clapp and Ruder (2020) 

 
9 https://press.ecorobotix.com/238233-ecorobotix-raises-52m-in-new-funding 
10 https://www.syngentagroupventures.com/news/news-release/greeneye-technology-raises-funding-round-22m 
11 https://earthoptics.com/news-insights/earthoptics-secures-27-6-million-series-b-funding 



 

26 

 

explain the political economy behind the development of digital solutions and how 

multinational companies tend to prioritize the development of technological lines that are 

aligned with their own interests and may lead them to higher benefit capture.  

Additionally, the type of innovations developed by DA start-ups, whether embodied or 

disembodied, also influences their potential to disrupt concentration in the agricultural input 

industry. While embodied solutions directly impact agricultural production, their ability to alter 

concentration dynamics is limited. The “physical” nature of these innovations requires scale, 

production processes, physical infrastructure—and consequently capital—as well as the 

necessary channels to distribute these products, all of which constitute a set of entry barriers 

for smaller firms. In contrast, disembodied solutions offer a different field of action with greater 

potential to disrupt industrial concentration dynamics. These technologies enable greater 

flexibility in terms of scalability and accessibility, as start-ups could offer their solutions to a 

wide variety of actors, providing them with a potentially global reach. 

A key element in this discussion is technological compatibility. Birner et al. (2021) state that 

interoperability between various digital tools and agricultural machinery can influence market 

concentration. If start-ups develop technologies that are not compatible with the dominant 

systems, they may face difficulties in scaling up and attracting users. Conversely, promoting 

standards that ensure interoperability could reduce entry barriers but also reinforce the 

dominant position of large companies, that hold a first-mover advantage in terms of the existing 

technological infrastructure. Finally, access to information and the use of big data emerge as 

additional factors that may strengthen concentration dynamics. This raises questions related to 

the ownership and governance of such data. Digital technologies generate vast amounts of data, 

which, if exclusively controlled by large agricultural input companies, could further 

consolidate their advantages by optimizing processes, reducing costs, and adjusting prices. 
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As a final point in this section, we mention a caveat to our analysis. While we have focused 

exclusively on the technological characteristics of the solutions offered by start-ups, other 

factors may help reshape market dynamics. Further factors also require careful consideration, 

especially given the complex nature of the problem we are studying, such as incumbent firms’ 

strategies and business reactions, access to venture capital (which shapes start-up scaling 

potential), and regulatory frameworks that influence value chain dynamics from producer to 

consumer.  

 

7. Conclusions 

This paper provides a preliminary assessment of the potential of DA start-ups to transform 

market dynamics in the agricultural input segment of agri-food GVCs, challenging dominant 

firms’ current positions as industry leaders. For this purpose, we have characterized the 

technological features of 114 DA start-ups in Argentina (a country with increasing momentum 

in start-up creation), based on two technological dimensions (embodied/disembodied 

technologies and complementary/substitutive). Our analysis reveals that most Argentine start-

ups offer complementary solutions to existing technological packages. They enhance and 

optimize the production tools already available to farmers but are unlikely to replace them. 

This, in turn, presents an opportunity for dominant firms to integrate these technologies into 

their own innovation pipelines (through start-up acquisitions, strategic alliances, or investments 

via corporate venture capital), thus reinforcing the oligopolistic dynamics that have shaped the 

sector over the past 30 years. In this sense, despite the promise that start-ups bring to the market 

through new technologies, our preliminary analysis suggests that their disruptive potential 

concerning the industrial dynamics of the agricultural input market remains somewhat limited. 

Based on these findings, this study offers insights for various stakeholders. Large firms are 

compelled to develop open innovation capabilities. Collaboration with external actors becomes 
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imperative to leverage the potential of new technologies and maintain competitiveness in a 

globalized and dynamic market. At the same time, ICTs have lowered the barriers to entry in 

agri-food markets, enabling new players to introduce digital innovations. Meanwhile, start-ups 

need to acknowledge that generating solutions and innovations is a process distinct from 

scaling, commercializing, and distributing these solutions in the market—a domain still 

dominated by large firms.  

The above discussion underscores that start-ups alone do not appear sufficient to reverse 

industry concentration in agri-food agricultural input markets. This scenario demands 

innovative public policies that foster a more inclusive environment, combining public 

investment in R&D with regulatory frameworks to mitigate concentration risks. Additionally, 

measures are needed to facilitate technological interoperability, and address the infrastructure 

and financing challenges that start-ups face in order to enhance their competitiveness. 

This study represents a preliminary effort to explore the role of DA start-ups in the 

transformation market dynamics, adopting a prospective viewpoint, which is suitable given the 

early and rapidly evolving stage of innovation in agriculture. As such, rather than offering 

conclusive impact assessments, we aimed to map out emerging trends and highlight possible 

directions of change in market dynamics and value chain morphology. Our work, exploratory 

in nature, reflects the novelty of the DA field, which implies limitations in the availability of 

longitudinal data. Our findings provide a foundation for future research, particularly as more 

empirical evidence becomes available. Dynamics such as investments, acquisitions, mergers, 

and strategic alliances would be valuable avenues of exploration. At the same time, it is 

necessary to intensify efforts to promote systematization and ensure the public availability of 

market data, sales figures, and market shares. This would enable the development of studies 

with a more quantitative focus. Additionally, examining the dynamic evolution of the market 

and incorporating factors such as regulations, public policies, and the adoption of technology 
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by farmers would open new perspectives on better understanding the forces shaping the 

structure of this ever-changing sector and achieving a more comprehensive understanding of 

the phenomenon. 
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