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Abstract— Agricultural innovation plays a crucial role in addressing food security, strengthening
economic resilience, and promoting sustainability, particularly in developing countries. This study
explores the development of hybrid corn seed TKS-234 as an innovation-driven agribusiness model
that integrates technological advancement, community empowerment, and policy perspectives. The
research aims to evaluate its technological performance, economic potential, and policy implications in
supporting sustainable agricultural development. A mixed-method approach was employed,
combining field implementation, stakeholder collaboration, and business model analysis. The findings
show that TKS-234 demonstrates superior characteristics, including high productivity (up to 12.5
tons/ha), resistance to drought and disease, and adaptability to marginal lands. These attributes
highlight its potential as a scalable agricultural innovation with strong market prospects. From an
economic perspective, the development of seed-based business units creates opportunities for value
creation, income generation, and rural economic growth. The study also emphasizes the importance of
multi-stakeholder collaboration involving academic institutions, industry partners, and local
communities in supporting successful implementation. However, several challenges were identified,
including bureaucratic constraints, limited community engagement, and gaps in policy support.
Overall, this study underscores the need for an integrated approach that connects agricultural
innovation, agribusiness development, and supportive policy frameworks. It contributes to the
development of a techno-policy-oriented model that offers practical and strategic insights for
advancing sustainable agricultural transformation in emerging economies.
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1. INTRODUCTION

Agriculture remains a fundamental sector in supporting food security and driving economic development,
particularly in developing countries such as Indonesia (FAO, 2021). Despite its strategic importance, the
agricultural sector continues to face persistent challenges, including climate variability, land degradation,
declining soil fertility, and relatively low productivity. These constraints not only reduce crop yields but also
threaten the sustainability of agricultural systems. Consequently, there is an increasing need to develop
innovative, resilient, and scalable agricultural solutions that can simultaneously address productivity and
sustainability concerns (Tilman et al., 2011). One of the key strategies to overcome these challenges is the
development of superior crop varieties that are adaptive to environmental stresses and capable of delivering
high yields. Hybrid seed technology has been widely recognized as an effective approach to enhance crop
performance (Pingali, 2012). In this context, the hybrid corn seed TKS-234 represents a promising
innovation, offering several advantages such as drought tolerance, disease resistance, high productivity, and
adaptability across diverse agroecosystems. These characteristics position TKS-234 as a potential driver for
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improving maize production and strengthening food security.

However, technological innovation alone is insufficient to ensure sustainable agricultural transformation.
The successful adoption and diffusion of agricultural technologies are highly dependent on the active
involvement of local communities and the effectiveness of knowledge transfer mechanisms (Rogers, 1995).
Community-based empowerment approaches, which emphasize collaboration among research institutions,
industry stakeholders, and farmers, have been shown to improve technology adoption rates and strengthen
local agribusiness systems (Klerkx et al., 2010). Nevertheless, in practice, the implementation of such
approaches often encounters significant barriers, including weak stakeholder coordination, bureaucratic
inefficiencies, limited access to financing, and low levels of community engagement. Furthermore, within the
broader context of techno-policy development, agricultural innovation requires strong institutional support
and coherent policy frameworks to ensure scalability and long-term sustainability (The World Bank, 2012).
The commercialization of hybrid seeds such as TKS-234 is not solely a matter of technological readiness but
also depends on enabling governance structures, market access, financial incentives, and integrated
stakeholder collaboration. Despite the growing body of literature on agricultural innovation and community
empowerment, existing studies tend to examine these aspects in isolation. There remains a lack of integrated
analytical frameworks that simultaneously link technological innovation, business model development,
community empowerment, and policy support within a unified system.

This gap highlights the need for a more comprehensive approach to understanding how agricultural
innovations can be effectively developed, implemented, and scaled in real-world contexts. In particular,
limited research has focused on positioning hybrid seed innovation as part of a community-based techno-
policy ecosystem that connects ecological adaptability, economic viability, and institutional support.
Therefore, this study proposes an integrated framework that combines agricultural innovation, business
development, and policy intervention to support sustainable agricultural systems. The novelty of this research
lies in: (1) the integration of hybrid seed innovation with community-based empowerment strategies; (2) the
incorporation of techno-policy perspectives to analyze institutional and governance support; and (3) the
development of a holistic model that links ecological adaptability, economic potential, and stakeholder
collaboration. By focusing on the case of hybrid corn seed TKS-234, this study aims to provide empirical and
conceptual contributions to the field of sustainable agriculture and innovation policy.

2. LITERATURE REVIEW

2.1. Agricultural Innovation and Sustainable Agribusiness

Agricultural innovation plays a crucial role in improving productivity, enhancing food security, and
supporting sustainable economic development (FAO, 2021). The development of superior crop varieties, such
as hybrid seeds, represents a key technological advancement in modern agriculture. These innovations are
designed to increase yield, improve resistance to environmental stress, and enhance adaptability to diverse
agroecological conditions. Hybrid crop technology, particularly in maize production, has been widely
recognized for its ability to significantly increase productivity compared to conventional varieties (Pingali,
2012). In addition, the integration of innovation into agricultural systems contributes to the development of
sustainable agribusiness models by improving efficiency, reducing risks, and increasing economic value
(Tilman et al., 2011). The use of improved seed varieties also enables farmers to optimize land use, especially
in marginal areas with limited resources. Beyond technological aspects, agricultural innovation must be
supported by effective knowledge transfer and capacity building among farmers. Community-based
approaches play an important role in facilitating the adoption of innovation, as they encourage participation,
collaboration, and shared learning. The integration of research institutions, industry actors, and local
communities is therefore essential in developing sustainable and scalable agricultural systems (Klerkx et al.,
2010).

2.2. Techno-Policy and Commercialization Framework

The successful implementation of agricultural innovation depends not only on technological
advancements but also on supportive policy frameworks and commercialization strategies. Techno-policy
refers to the integration of technological development with policy and institutional support to ensure effective
implementation and scalability of innovation (The World Bank, 2012). In the context of agribusiness,
commercialization of agricultural innovation requires a structured approach that includes market analysis,
production capacity, and value chain development. The establishment of seed-based business units represents
a practical strategy for translating technological innovation into economic value. This approach enables the
creation of sustainable business ecosystems that benefit both producers and consumers.

However, several challenges often hinder the commercialization process, including regulatory barriers,
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limited access to financing, and weak institutional coordination. In many cases, smallholder farmers face
difficulties in adopting new technologies due to limited resources and lack of support systems (Rogers, 1995).
Therefore, policy intervention is essential to provide incentives, improve access to markets, and strengthen
institutional frameworks (The World Bank, 2012). Furthermore, the integration of digital technologies and
monitoring systems can enhance transparency, efficiency, and scalability in agricultural production and
distribution. These advancements support the development of modern agribusiness systems that are more
resilient and adaptive to changing environmental and economic conditions. Overall, the integration of
agricultural innovation, business development, and policy frameworks forms a comprehensive techno-policy
approach that is critical for achieving sustainable agricultural transformation (Klerkx et al., 2010; Tilman et
al., 2011).

3. METHODS

This study employs a mixed-method approach that integrates field implementation, stakeholder analysis,
and business model development. The research was conducted through a community-based empowerment
program involving academic institutions, industry partners, and local farmer groups. Primary data were
collected through field observations, stakeholder coordination, and program implementation activities,
including seed preparation, land surveys, and agricultural training. Secondary data were obtained from
institutional reports and relevant literature to support analysis. The study focuses on evaluating the
characteristics of the TKS-234 hybrid corn variety, including productivity, adaptability, and resistance to
environmental stress. In addition, the research analyzes the development of a seed-based business model and
the role of stakeholder collaboration in supporting program sustainability. The analysis also considers socio-
economic aspects, including market potential, farmer participation, and income generation. Overall, the
methodological framework integrates technological innovation, community empowerment, and business
development perspectives.

4. RESULTS AND DISCUSSION

The results show that the TKS-234 hybrid corn variety offers strong advantages in both productivity and
adaptability. With a production potential reaching up to 12.5 tons per hectare and an average yield of around
10.7 tons, this variety demonstrates a high level of competitiveness in the agricultural sector. In addition to
its productivity, TKS-234 is resistant to major diseases such as downy mildew and shows good tolerance to
drought conditions. These characteristics make it suitable for cultivation not only in optimal environments
but also in marginal lands with limited water availability. Such adaptability provides an opportunity to expand
cultivation areas while maintaining stable yields, particularly in regions facing climate-related constraints.
Another important feature is its “stay green” characteristic, which allows the plant’s biomass to be utilized as
livestock feed. This creates additional value beyond grain production and supports more integrated farming
systems.

Table 1. Characteristics of Hybrid Corn Seed TKS-234

Aspect Description
Productivity Up to 12.5 tons/ha
10.7 tons/ha

Average Yield

Resistance Resistant to downy mildew

Adaptability Tolerant to drought, wide adaptation

Harvest Feature Stay green biomass

Market Potential High demand for dry land agriculture

Table 1 summarizes the key characteristics of the TKS-234 hybrid corn variety. From a business
perspective, the development of TKS-234 also presents promising market opportunities. The growing demand
for drought-resistant crops, combined with the availability of underutilized land, creates a favorable
environment for expanding seed production. The program supports the establishment of a seed-based business
unit with an estimated production capacity of 5,000 to 10,000 kg per year, indicating its potential as a
sustainable agribusiness model. The involvement of multiple stakeholders plays a key role in supporting this
development. Collaboration between universities, industry partners, and farmer groups facilitates knowledge
transfer, improves production practices, and strengthens business capabilities. However, the implementation
process is not without challenges. Issues such as bureaucratic complexity, limited community engagement,
and the influence of previous programs on local perceptions were identified as factors that may hinder optimal
outcomes. These challenges highlight the importance of adaptive strategies and continuous engagement with
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stakeholders.

From a techno-policy perspective, the commercialization of TKS-234 further emphasizes the need for
integrated and supportive policy frameworks. Simplified regulations, accessible financial incentives, and
targeted capacity-building programs are essential to support farmers and ensure wider adoption. In addition,
aligning technological innovation with policy support is crucial to enable scaling and long-term sustainability.
The integration of digital systems and monitoring mechanisms also offers opportunities to improve
production efficiency and transparency. Such approaches can support the development of more modern and
data-driven agricultural ecosystems. Overall, these findings suggest that policy intervention is not only
complementary but essential in transforming agricultural innovation into sustainable economic value. Taken
together, the integration of technological innovation, community empowerment, and policy support
demonstrates strong potential for building sustainable agribusiness systems. This approach contributes not
only to increased productivity but also to enhanced economic resilience and broader rural development.

5. CONCLUSIONS

This study shows that the development of the TKS-234 hybrid corn seed offers a promising pathway for
improving agricultural productivity while supporting more sustainable agribusiness systems. By bringing
together technological innovation, community empowerment, and stakeholder collaboration, the study
highlights a more holistic approach to agricultural development that goes beyond purely technical solutions.
The findings suggest that TKS-234 has strong potential in terms of productivity, adaptability, and economic
value, making it suitable for wider implementation. Its ability to perform well under challenging conditions,
combined with its market potential, positions it as an innovation-driven product that can contribute to both
food security and rural economic growth. In addition, the development of seed-based business units provides
new opportunities for income generation and strengthens local agribusiness ecosystems. At the same time,
the study underlines that successful implementation and commercialization depend not only on the quality of
the technology, but also on the presence of supportive systems. Collaboration among stakeholders, adaptive
implementation strategies, and enabling policy environments play a crucial role in ensuring sustainability.
Without these elements, even well-developed innovations may struggle to achieve long-term impact. From a
broader perspective, this study emphasizes the importance of integrating technological innovation,
agribusiness development, and policy frameworks as part of a unified approach to agricultural transformation.
The proposed techno-policy perspective offers practical insights for policymakers, researchers, and industry
actors in designing strategies that are both scalable and sustainable. Future research is encouraged to further
explore the scalability of this model, particularly through the integration of digital technologies to improve
agricultural management, monitoring, and business efficiency. Strengthening policy alignment and
institutional support will also be important to maximize the impact of agricultural innovation, especially in
emerging economies.
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