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Abstract

This study aimed to identify the antecedents and outcomes of new product development (NPD) in the livestock equipment
industry and propose a localized model to enhance competitiveness and efficiency. An applied, descriptive—survey study
with a correlational design was conducted. The statistical population included 150 active livestock equipment companies,
and 108 firms were selected using Cochran’s formula through convenience sampling. Data were collected via a standardized
85-item questionnaire covering causal factors (market needs, product quality, new technology, investment, R&D,
innovation), outcomes (customer satisfaction, profitability, product efficiency, competitiveness), and strategies. Convergent
validity was confirmed using AVE, and reliability was assessed through Cronbach’s alpha and composite reliability (CR).
Data were analyzed using SPSS27 and SmartPLS4. Structural equation modeling revealed that all antecedents had a
significant positive effect on NPD; innovation (f=0.326, t=7.905, p<0.001) and R&D (B=0.319, t=8.571, p<0.001) were the
strongest drivers. NPD significantly enhanced customer satisfaction (=0.825, t=67.900, p<0.001), profitability ($=0.836,
t=57.271, p<0.001), product efficiency (f=0.889, t=76.674, p<0.001), and competitiveness (f=0.881, t=86.203, p<0.001).
Model fit indices were satisfactory (R? for NPD = 0.85). New product development driven by innovation, investment in
R&D, and responsiveness to market needs, product quality, and emerging technologies can increase productivity,
profitability, customer satisfaction, and competitiveness in the livestock equipment sector.

Keywords: New product development, Livestock equipment industry;, Research and development; Organizational
innovation; Customer satisfaction; Competitiveness
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Extended Abstract

Introduction

New Product Development (NPD) has become an essential strategic capability for companies operating in
dynamic and technology-driven environments, particularly in industries such as livestock equipment
manufacturing where rapid innovation and responsiveness to evolving market demands are critical (Mubarak
et al., 2025). The livestock sector, facing rising challenges related to productivity, sustainability, and animal
welfare, increasingly depends on advanced technologies to maintain competitiveness (Bhandari et al., 2024;
Chen et al., 2024). Technologies such as artificial intelligence (Al), the Internet of Things (IoT), and
automation have transformed conventional farming into smart, data-driven systems that improve efficiency
and reduce operational costs (Bhandari et al., 2024). However, the success of NPD projects is not determined
solely by technological adoption but also by organizational competencies, strategic foresight, and knowledge
management (Hutton et al., 2024; Idrees et al., 2023).
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Previous research has emphasized that companies with stronger innovation capabilities and strategic agility
are better positioned to anticipate environmental change and align internal resources with market opportunities
(Hedayatvand & Saeidpour, 2022; Mubarak et al., 2025). Studies also show that stimulating creativity
among employees and strengthening innovative behavior can significantly enhance NPD success (Naderi,
2024). Moreover, customer knowledge management has been found crucial for designing products that
address emerging customer needs and improve market acceptance (Rajabzadeh & Khosravi, 2023; Rezaei et
al., 2020). Firms that integrate market orientation with robust strategic brand management tend to achieve
higher levels of product adoption and profitability (Rezaei et al., 2020).

In addition, organizational learning ambidexterity — balancing exploratory and exploitative learning —
supports sustained innovation performance in small and medium-sized enterprises (SMEs) and technology-
driven firms (Nam et al., 2023; Tian et al., 2021). Digitalization and sustainability have also emerged as key
drivers of competitive advantage, as companies increasingly seek to design eco-friendly products and
implement sustainable production practices that appeal to ethically conscious consumers (Villamil et al.,
2023). Despite the global body of knowledge on NPD, research focusing on the livestock equipment sector,
especially within localized markets, remains scarce. This gap is significant because the livestock industry faces
unique constraints, including the need to maintain animal health, reduce production costs, and adapt to
environmental regulations (Mansouri & Mousavi, 2024; Sohrabi & Jalilian, 2024).

This study addresses this research gap by developing and testing a conceptual model of NPD antecedents and
outcomes in the livestock equipment industry. Specifically, it examines how market needs, product quality,
technological advancement, investment, research and development (R&D), and innovation drive successful
NPD and how NPD, in turn, influences customer satisfaction, profitability, product efficiency, and
competitiveness. By integrating insights from strategic foresight (Mubarak et al., 2025), open innovation
(Hutton et al., 2024), and customer knowledge-driven approaches (Rajabzadeh & Khosravi, 2023), this
study provides a comprehensive framework tailored for companies operating in the livestock equipment sector.
Methods and Materials

This research adopted an applied and descriptive—survey design with a correlational approach to analyze the
relationships among the proposed constructs. The statistical population comprised 150 companies actively
engaged in the production and supply of livestock equipment. Using Cochran’s formula, 108 firms were
selected through convenience sampling. Data were collected via a standardized questionnaire containing 85
items structured into three sections: antecedent factors (market needs, product quality, technological
advancement, investment, R&D, innovation), outcome factors (customer satisfaction, profitability, product
efficiency, competitiveness), and strategic enablers.

The reliability of the instrument was verified using Cronbach’s alpha and composite reliability (CR), with all
constructs exceeding the recommended threshold of 0.7. Convergent validity was assessed using the Average
Variance Extracted (AVE), which exceeded 0.5 for all variables. Data analysis involved descriptive statistics
and structural equation modeling (SEM) using SPSS 27 and SmartPLS 4.

Findings

The analysis revealed strong and statistically significant relationships between the examined antecedent
variables and NPD. Innovation and R&D emerged as the strongest drivers of NPD, with path coefficients of 3
=0.326 (t=7.905,p <0.001) and B =0.319 (t=8.571, p <0.001), respectively. Investment also had a positive
and significant effect (B = 0.185,t=3.851, p <0.001), followed by product quality (B =0.134,t=4.527,p <
0.001) and technological advancement ( = 0.099, t = 3.570, p < 0.001). Market needs, while having the
smallest coefficient (f = 0.069), still demonstrated a significant effect on NPD (t = 2.288, p = 0.022).
Regarding outcomes, NPD strongly influenced all performance dimensions. The most substantial impact was
observed on product efficiency (B = 0.889, t =76.674, p < 0.001) and competitiveness (f = 0.881, t = 86.203,
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p < 0.001). NPD also significantly increased profitability (B = 0.836, t = 57.271, p < 0.001) and customer
satisfaction (B = 0.825, t = 67.900, p <0.001). The model demonstrated excellent explanatory power, with an
R? of 0.85 for NPD and R? values above 0.68 for all outcome constructs, indicating a strong overall fit.
Discussion and Conclusion

This study provides robust empirical evidence that a combination of innovation capacity, R&D investment,
financial resource allocation, and market understanding collectively shape successful NPD in the livestock
equipment industry. The dominance of innovation and R&D as key drivers underscores the importance of
building strong internal capabilities to develop technologies and solutions tailored to evolving production and
sustainability demands. This aligns with previous findings that strategic foresight and knowledge integration
are critical for transforming creative ideas into market-ready products (Idrees et al., 2023; Mubarak et al.,
2025).

The positive relationship between investment and NPD highlights the necessity of sustained financial
commitment to innovation projects. Organizations that strategically allocate resources to product development
are better equipped to adopt advanced technologies, manage risk, and achieve market differentiation. These
insights reinforce the argument that inadequate funding and risk evaluation are common causes of NPD failure
(Bawaneh & Dahiyat, 2019; Su et al., 2020). Moreover, the significant contribution of technological
advancement reflects the ongoing digital transformation of agriculture and livestock production. The adoption
of smart tools, Al-driven monitoring systems, and automation aligns with industry demands for precision
farming and operational efficiency (Bhandari et al., 2024; Chen et al., 2024).

Product quality also proved to be a fundamental enabler of NPD success. High-quality products build trust,
strengthen brand positioning, and foster customer loyalty. This supports the notion that customer orientation
and strategic brand management are indispensable for competitive advantage (Rajabzadeh & Khosravi, 2023;
Rezaei et al., 2020). While market needs exhibited the lowest effect size among antecedents, their significance
cannot be overlooked. Accurate market analysis remains vital, as misunderstanding customer demands can
undermine even the most technologically advanced solutions (Nam et al., 2023; Yahyaeinejad et al., 2021).
In terms of outcomes, the study confirms that successful NPD not only drives profitability but also enhances
customer satisfaction, operational efficiency, and competitive strength. These findings reinforce the view that
innovation acts as a growth engine, improving both market share and financial performance (Mansouri &
Mousavi, 2024; Sohrabi & Jalilian, 2024). Importantly, the strong relationship between NPD and
competitiveness indicates that companies investing in continuous improvement and technology integration are
better positioned to survive in volatile global markets (Haghparast et al., 2023; Villamil et al., 2023).

In conclusion, this research advances understanding of NPD dynamics in the livestock equipment sector by
offering a localized, empirically validated model. By integrating concepts from strategic foresight, open
innovation, and customer-driven knowledge management, the study highlights practical pathways for
companies to navigate technological disruptions and changing market expectations. These insights provide a
foundation for firms aiming to strengthen innovation capacity, optimize financial and technological resources,
and deliver high-value, sustainable products that meet evolving demands in the agricultural and livestock
industries.
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