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he perishability of its products, intricate supply networks, and shifting consumer 

expectations provide particular difficulties for the floriculture sector, which is an 

essential part of global agriculture.  By improving operational efficiency, transparency, and 

market access, digital supply chain (DSC) technologies—such as the Internet of Things (IoT), 

blockchain, big data analytics, and artificial intelligence (AI)—are revolutionizing the 

industry.  In order to investigate how DSCs facilitate entrepreneurial scaling, specifically for 

small and medium-sized businesses (SMEs) in floriculture, this study synthesizes peer-

reviewed research from 2015 to 2025.  It looks at the potential, problems, and future 

directions of technology and gives stakeholders a path for using DSCs for long-term, 

sustainable progress.  The paper's validity and intellectual rigor are guaranteed by its 

foundation in respectable journal papers. 

Introduction 
The dynamic worldwide industry of floriculture, which includes the production, processing, 

and trading of flowers and ornamental plants, was estimated to be worth USD 49.8 billion in 

2022 and is expected to grow to USD 80.5 billion by 2029 (Statista, 2023).  Perishable goods, 

which are what define the industry, need exact logistics, strict quality control, and quick 

delivery in order to retain value.  Small and medium-sized businesses (SMEs), who control 

the floriculture industry in many areas, deal with issues such expensive logistics, restricted 

access to markets, and regulatory compliance.  Real-time coordination, automation, and data-

driven decision-making are made possible by digital supply chains (DSCs), which are 

technology-driven systems that connect data, processes, and stakeholders. 

Digital Supply Chain Technologies in Floriculture 

Digital supply chains leverage advanced technologies to streamline operations and enhance 

competitiveness. The following subsections outline key DSC technologies and their 

applications in floriculture, supported by recent literature. 

Internet of Things (IoT) 

Sensors, RFID tags, and smart devices are examples of IoT technologies that allow for real-

time monitoring of environmental factors that are crucial to floriculture.  Because they are so 

perishable, flowers need to be carefully regulated in terms of temperature, humidity, and light 

throughout the growing, storing, and shipping processes.  The importance of IoT in 

virtualizing floriculture supply chains, which enables remote monitoring and coordination, is 

highlighted by Beulens et al. (2020).  IoT-enabled cold chain systems, for instance, monitor 

conditions in real time and may often cut spoiling rates by 20% (Verdouw et al., 2020).  By 
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maximizing the use of water and nutrients, IoT also helps precision agriculture, which is 

essential for increasing output without correspondingly raising costs. 

Blockchain Technology 

Supply chains in floriculture benefit from increased traceability and transparency thanks to 

blockchain, a decentralized ledger technology.  Flowers from sustainable sources are 

becoming more and more in demand from consumers, and blockchain guarantees reliable 

records of production methods, certifications, and logistics.  According to a research by 

Mprise Agriware (2023), blockchain enables compliance with global standards like Fairtrade 

and GlobalGAP by offering immediate insight into plant protection data, such as pesticide 

usage.  As seen in a case study of Ecuadorian flower exports, blockchain also lowers 

transaction costs by doing away with middlemen (Alvarez et al., 2024).  Consumer trust is 

increased by this openness, which is essential for SMEs looking to grow in cutthroat 

industries. 

Big Data Analytics 

Big data analytics optimizes supply chain operations by converting unprocessed data into 

useful insights.  Analytics help with logistical planning, inventory control, and demand 

forecasting in floriculture.  In a case study of the Dutch floriculture industry, Verdouw et al. 

(2020) showed how big data enhanced routing and inventory allocation to cut delivery times 

by 15%.  Entrepreneurs may also use analytics to determine customer preferences, such as the 

need for eco-friendly items or certain flower kinds, which helps with focused marketing and 

product differentiation (Karpun, 2024).  These insights are essential for SMEs to scale their 

operations without going overboard with resources. 

Artificial Intelligence (AI) 

Artificial intelligence (AI) tools that improve decision-making in floriculture include machine 

learning and predictive analytics.  By optimizing inputs like water, fertilizer, and pesticides, 

AI-driven precision agriculture lowers expenses and its negative effects on the environment.  

According to Alvarez et al. (2024), AI helps farmers scale their operations more effectively 

by enhancing yield forecasting via the analysis of both historical and current data.  AI also 

facilitates dynamic pricing models, which enable business owners to modify prices in 

response to competition and market developments.  According to a research by Shamshiri et 

al. (2024), artificial intelligence (AI) can automate logistics, including scheduling delivery to 

reduce delays—a crucial function for perishable goods. 

Opportunities for Entrepreneurial Scalability 
DSCs offer multiple avenues for floriculture entrepreneurs to scale their businesses, 

particularly for SMEs with limited resources. The following subsections outline key 

opportunities, supported by empirical evidence. 

Market Expansion 

SMEs may reach international markets using digital platforms like supply chain management 

systems and e-commerce marketplaces.  Karpun (2024) is an example of how digital 

coordination platforms reduce reliance on local marketplaces by connecting producers, 

wholesalers, and retailers.  Platforms like Tudouec in agriculture, for instance, show how 

digitization simplifies export procedures; this is a model that may be used to floriculture.  

Digital platforms expanded market access by 30%, allowing SMEs to compete with bigger 

enterprises, according to a case study of Colombian flower exporters (Alvarez et al., 2024). 

Cost Reduction 

DSCs optimize resources and automate processes to save operating expenses.  Precision 

agriculture powered by IoT reduces waste, while blockchain reduces transaction costs by 

doing away with middlemen.  According to Verdouw et al. (2020), the Dutch floriculture 

industry saw a 12% decrease in logistics costs because to IoT and analytics.  Entrepreneurs 

might reinvest these savings in growth-oriented endeavors like opening new markets or 

expanding manufacturing facilities.  Scalability for SMEs is significantly influenced by cost 

effectiveness. 
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Enhanced Traceability and Consumer Trust 

Because consumers want goods that are ethically and sustainably produced, traceability is 

becoming more and more important in floriculture.  From cultivation to distribution, end-to-

end visibility is guaranteed via blockchain and IoT.  Digital technologies enhanced export 

standard compliance and increased market acceptability, according to a research conducted in 

Ecuador and Colombia (Alvarez et al., 2024).  Increased traceability promotes company 

identity, draws in premium clients, and increases consumer confidence.  This trust results in 

recurring business and expansion prospects for SMEs. 

Supply Chain Resilience 

DSCs enhance resilience by mitigating risks such as supply chain disruptions and market 

volatility. AI-driven predictive analytics, for instance, helps anticipate demand fluctuations, 

enabling proactive inventory management. Beulens et al. (2020) note that IoT systems 

provide real-time alerts for disruptions, such as equipment failures or temperature deviations, 

allowing rapid response. Resilient supply chains enable entrepreneurs to maintain consistent 

operations, a prerequisite for scaling. 

Challenges to Adoption 
Despite their potential, DSC technologies face barriers to adoption, particularly for SMEs in 

floriculture. The following subsections discuss key challenges, supported by recent literature. 

High Implementation Costs 

Adoption of DSC technology requires a large infrastructure, software, and hardware 

investment.  According to Alvarez et al. (2024), SMEs in developing nations often cannot 

afford the significant upfront capital required by IoT sensors, blockchain platforms, and AI 

systems.  For small-scale producers, for instance, setting up IoT-enabled cold chain systems 

might cost up to USD 50,000, which restricts scalability (Shamshiri et al., 2024). 

Lack of Technical Expertise 

Specialized knowledge in blockchain administration, IoT setup, and data analytics is needed 

to implement DSCs.  According to a research conducted in Northeast India (Anonymous, 

2024), one of the biggest obstacles facing floriculture companies is the lack of competent 

personnel.  Technology adoption is hampered by training programs that are either expensive 

or unavailable.  This gap may be filled in part by partnerships with academic institutions and 

research centers, but these kinds of partnerships are not well-established in many areas. 

Infrastructure Limitations 

For DSCs, dependable digital infrastructure—like cloud computing and high-speed internet—

is crucial.  However, the majority of floriculture operations take place in rural locations, 

which often lack sufficient connection.  According to Shamshiri et al. (2024), the efficacy of 

cloud-based and Internet of Things systems in agriculture is restricted by irregular network 

availability.  In underdeveloped nations, where infrastructural development lags behind 

metropolitan centers, this difficulty is especially noticeable. 

Regulatory and Standardization Issues 

Interoperability issues arise because DSC systems lack established protocols.  For example, 

data exchange may be complicated by incompatibilities across blockchain systems utilized by 

various parties.  In order to guarantee the smooth integration of DSC technologies, Karpun 

(2024) highlights the need of industry-wide standards.  Compliance with regulations, such 

those pertaining to data protection, may be difficult, especially for SMEs with little legal 

experience. 

Conclusion 

The floriculture sector is undergoing a change thanks to digital supply chains, which solve 

important problems and allow for entrepreneurial scalability.  By improving operational 

efficiency, market access, and traceability, technologies like IoT, blockchain, big data 

analytics, and artificial intelligence (AI) enable SMEs to compete on a global scale.  To 

guarantee broad acceptance, nevertheless, obstacles including exorbitant prices, a lack of 

experience, and infrastructural limitations must be removed.  This analysis emphasizes the 
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revolutionary potential of DSCs by combining previous research and offers stakeholders a 

road map for promoting sustainable development in the floriculture industry.  To remove 

obstacles to adoption and realize the full potential of DSCs for floriculture entrepreneurship, 

policymakers, business executives, and academics must work together. 
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