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Abstract  

 

Agricultural development remains a strategic pillar of economic growth, food security, and rural welfare 

in developing countries. While considerable attention has been directed toward agricultural inputs such 

as fertilizers, irrigation systems, and mechanization, the economic role of seed quality infrastructure has 

received comparatively limited attention. This perspective article argues that seed quality assurance 

institutions represent a critical form of economic infrastructure that supports agricultural productivity, 

reduces market inefficiencies, and strengthens food security outcomes. Using the 2025 Annual Report of 

Indonesia’s Center for Seed Testing and Quality Assurance (BBPPMBTPH) as an illustrative case, this 

paper examines how public investment in seed quality systems contributes to broader agricultural 

development objectives. The report indicates high institutional performance, with testing services 

exceeding annual targets by 34.73%, budget realization reaching 98.93%, and user satisfaction 

categorized as very good. Beyond their technical functions, seed testing laboratories play an economic 

role by reducing information asymmetry, mitigating production risks, and enhancing confidence in 

agricultural markets. This perspective highlights the importance of viewing seed quality infrastructure not 

merely as a regulatory mechanism but as a strategic investment that supports productivity growth, food 

security, and sustainable agricultural transformation. Strengthening seed quality institutions through 

digitalization, capacity building, and integrated governance frameworks may therefore generate 

substantial economic returns for the agricultural sector and national development. 
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1. Introduction 

Agriculture continues to play a crucial role in economic development, particularly in emerging 
economies where food production, employment generation, and rural livelihoods remain closely linked 
to national economic performance [17]. Numerous studies have emphasized the importance of 
agricultural inputs such as fertilizers, irrigation systems, mechanization, and improved farming practices 
in enhancing productivity and supporting economic growth [9], [10], [17]. However, one critical 
component often overlooked in development discussions is seed quality infrastructure [4], [5]. 
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Seeds represent the foundation of agricultural production systems. The productivity 
potential of crops is largely determined before planting begins, making seed quality a fundamental 
determinant of agricultural performance [2], [3]. Poor-quality seeds can lead to lower yields, 
increased production risks, and reduced farm income, while high-quality seeds contribute to 
productivity improvements, market efficiency, and food security [9], [10], [11]. 

Despite its importance, seed quality assurance is frequently viewed as a technical or 
regulatory activity rather than an economic investment. This perspective overlooks the broader 
economic value generated by institutions responsible for seed testing, certification, and quality 
monitoring [4], [5], [6]. Similar to transportation networks, irrigation systems, and digital 
infrastructure, seed quality systems create enabling conditions for economic activity by reducing 
uncertainty and facilitating efficient market transactions [6], [17]. 

This article presents a perspective on seed quality infrastructure as an economic driver of 
agricultural development. Drawing insights from the 2025 Annual Performance Report of Indonesia’s 
Center for Seed Testing and Quality Assurance (BBPPMBTPH), the paper argues that investments in 
seed quality systems should be recognized as strategic development investments that contribute to 
productivity enhancement, food security, and sustainable economic growth [1], [17], [18]. 

2. Seed Quality Infrastructure as Economic Infrastructure 

Economic infrastructure is traditionally defined as the physical and institutional systems that 

facilitate productive economic activities. Roads, ports, electricity networks, telecommunications, and 

irrigation systems are commonly categorized as economic infrastructure because they reduce 

transaction costs and enhance productivity [17]. 

Seed quality infrastructure performs a similar function within agricultural systems. It 

consists of laboratories, testing facilities, certification mechanisms, quality standards, 

technical personnel, and regulatory frameworks that collectively ensure the availability of 

reliable planting materials [2], [6], [7]. 

From an economic perspective, seed quality infrastructure generates value through three 

primary mechanisms: reducing information asymmetry, reducing production risk, and supporting 

agricultural productivity [4], [5], [6]. 

2.1 Reducing Information Asymmetry 

Agricultural input markets are often characterized by information asymmetry, particularly 

in the seed market, where producers and distributors usually possess more information about 

seed quality than farmers [4], [5]. Farmers may not be able to directly observe important quality 

attributes such as germination capacity, physical purity, genetic purity, moisture content, and 

varietal authenticity before planting [2], [7]. 

In this context, seed quality assurance institutions play an important economic role by 

reducing the information gap between seed suppliers and users. Seed testing laboratories 

provide independent verification of seed quality through standardized testing procedures [7], 

[8]. The results of these tests help transform seed quality from an uncertain attribute into 

measurable and verifiable information [6]. 

Reducing information asymmetry also improves the efficiency of agricultural input markets. 

When seed quality is verified, farmers are more likely to trust certified seeds, while responsible 

producers gain stronger market credibility [4], [14]. This encourages fair competition among seed 

suppliers and reduces the possibility of market failure caused by misleading quality claims [5]. 

Therefore, seed testing laboratories should not be viewed merely as technical service 

providers. They function as economic institutions that support market transparency, reduce 

transaction risks, and improve confidence in the agricultural value chain [6], [20]. 
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2.2 Reducing Production Risk 

Agricultural production is inherently exposed to various risks, including weather variability, 

pest and disease outbreaks, input price fluctuations, and market uncertainty [17], [18]. In addition 

to these external risks, poor seed quality introduces another source of uncertainty at the earliest 

stage of production [2], [16]. 

Seed quality problems can create significant economic losses for farmers. Low germination 

may lead to uneven crop stands, the need for replanting, additional labor costs, and inefficient use 

of land, fertilizer, and irrigation [2], [11]. If varietal purity is not maintained, farmers may also 

experience inconsistent crop growth, lower yields, and reduced market value [14]. 

Quality assurance systems help reduce these risks by ensuring that seeds meet established 

standards before they are distributed to farmers [7], [8]. Through laboratory testing, certification, 

and market monitoring, seed quality can be verified in terms of moisture content, germination 

capacity, and physical purity [7]. 

From an economic perspective, seed quality assurance functions as a risk mitigation 

mechanism. By improving the reliability of planting materials, it helps farmers make better 

production decisions and increases the efficiency of other agricultural inputs [6], [20]. 

Therefore, reducing production risk through seed quality infrastructure has broader 

implications for agricultural development. It contributes to more stable yields, improves farm 

profitability, and strengthens food supply reliability [10], [18]. 

2.3 Supporting Agricultural Productivity 

Agricultural productivity is strongly influenced by the quality of inputs used in the 

production process, and seeds are among the most fundamental of these inputs [9], [10]. 

Improved seed varieties can increase yield potential, enhance resistance to pests and diseases, 

and improve adaptation to specific agroecological conditions [3], [15]. 

Seed quality infrastructure plays an important role in ensuring that improved varieties can 

generate real productivity gains. Even when superior varieties are developed through research and 

breeding programs, their economic value may be reduced if the seeds distributed to farmers have 

low germination rates or poor purity [11], [14]. 

Through seed testing, certification, proficiency testing, and quality monitoring, seed 

quality institutions help maintain the reliability of improved seeds throughout the production and 

distribution chain [7], [8], [16]. 

Therefore, seed quality infrastructure serves as a bridge between agricultural innovation and 

productivity outcomes. Without effective testing and certification systems, the benefits of genetic 

improvement may remain limited and fail to produce meaningful economic gains [9], [10], [15]. 

3. Evidence from Indonesia’s Seed Quality Assurance System 

The 2025 Annual Report of BBPPMBTPH provides valuable insights into the performance of 

Indonesia’s seed quality infrastructure [1]. 

The institution reported a budget realization rate of 98.93%, indicating a high level of 

financial management efficiency. Moreover, testing services exceeded annual targets, achieving 

1,482 tested samples compared with the target of 1,100 samples [1]. 

These outcomes suggest strong demand for seed quality services and demonstrate the 

institution’s ability to meet stakeholder needs [1]. 

Several performance indicators further illustrate institutional effectiveness: 
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Table 1. Selected Performance Indicators of Indonesia’s Seed Quality Infrastructure in 2025 

Indicator Target Realization Achievement 

Seed Testing Services 1,100 samples 1,482 samples 134.73% 

Seed Collection 55 collections 70 collections 127.27% 

Market Seed Sampling 70 samples 154 samples 220.00% 

Budget Realization Rp 12.02 billion Rp 11.89 billion 98.93% 

Public Satisfaction Index 88 93.24 105.95% 

The high performance achieved by the institution indicates that seed quality assurance 

services are increasingly recognized as essential components of Indonesia’s agricultural 

development framework [1], [6]. 

4. Economic Implications of Seed Quality Assurance 

The economic contribution of seed quality infrastructure extends beyond the operational 

performance of laboratories. It influences agricultural productivity, reduces production 

uncertainty, and improves the efficiency of seed markets [4], [5], [6]. Therefore, seed quality 

infrastructure should be viewed as a strategic economic asset that supports agricultural 

development and food security [17], [18]. 

4.1 Enhancing Agricultural Productivity 

Quality-assured seeds contribute directly to improved crop establishment, higher 

germination rates, and more stable yield performance [2], [7], [16]. When farmers use seeds that 

meet quality standards, the probability of achieving uniform plant growth becomes higher. This 

allows land, labor, fertilizer, water, and other production inputs to be used more efficiently [9], [10]. 

The use of quality-assured seeds also reduces the risk of poor crop performance caused by 

weak seed viability or low varietal purity [2], [14]. Seeds with reliable germination and genetic 

consistency help farmers obtain more predictable harvest outcomes [7], [8]. This is especially 

important in agricultural systems where farmers face limited capital and cannot easily absorb 

losses from failed planting or replanting [11], [12]. 

At a broader level, higher productivity at the farm level can generate positive effects 

throughout the agricultural value chain [17]. Increased and more stable production supports food 

availability, strengthens raw material supply for agro-industries, and improves rural income [10], 

[18]. Therefore, seed quality assurance contributes not only to technical crop performance but 

also to the economic foundation of agricultural development [6], [20]. 

4.2 Strengthening Food Security 

Food security depends not only on land availability, agricultural investment, and 

production technology, but also on the reliability of the production system itself [17], [18]. One of 

the most fundamental elements of this reliability is the availability of quality-assured seeds [2], [3]. 

If farmers begin the production cycle with poor-quality seeds, the risk of low germination, uneven 

crop growth, and reduced harvest output becomes higher [11], [14]. 

Seed quality assurance institutions contribute to food security by reducing the probability 

of crop failure caused by poor planting materials [2], [16]. Through testing, certification, and 

quality monitoring, these institutions help ensure that seeds distributed to farmers meet 

established standards [7], [8]. This reduces uncertainty at the early stage of production and 

supports more predictable agricultural outcomes [6]. 
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Stable seed quality is particularly important for staple food crops, where production 

failure can affect not only individual farmers but also regional and national food supply [18]. When 

quality-assured seeds are used consistently, crop establishment becomes more reliable, yield 

potential can be better realized, and seasonal production fluctuations may be reduced [9], [10]. In 

this way, seed quality infrastructure supports the stability of food availability [17], [18]. 

From an economic perspective, stronger food security also contributes to price stability 

and rural welfare [17], [18]. More reliable production can reduce supply shocks that often lead 

to price volatility in agricultural markets. At the same time, farmers benefit from more stable 

harvests and income, which strengthens household resilience and supports broader rural 

economic activity [11], [12]. 

Therefore, seed quality assurance should be understood as part of the institutional 

foundation of food security [4], [5]. It does not only support technical agricultural performance but 

also contributes to economic stability, farmer protection, and national development objectives [17], 

[18]. By reducing the likelihood of production losses caused by poor-quality seeds, seed quality 

infrastructure plays a strategic role in building a more resilient and secure food system [2], [20]. 

4.3 Improving Resource Efficiency 

Farmers invest significant resources before and during the production process, including 

land preparation, irrigation, fertilizers, labor, pesticides, and crop management activities [17]. 

These inputs require financial capital, time, and effort, particularly for smallholder farmers with 

limited resources [11], [12]. Therefore, the effectiveness of these investments depends heavily on 

the quality of the seeds used at the beginning of the production cycle [2], [16]. 

When seed quality is poor, the productivity of other agricultural inputs decreases [2], [14]. 

For example, fertilizers and irrigation may not generate optimal results if seed germination is low 

or plant growth is uneven. Similarly, labor and land preparation costs become less efficient when 

farmers must replant due to poor seed performance [11]. In this situation, poor-quality seeds 

create inefficiency across the entire production system [6]. 

Seed quality assurance helps improve resource efficiency by ensuring that farmers use 

seeds with reliable germination capacity, physical purity, and varietal consistency [7], [8], [16]. 

When seeds meet quality standards, complementary inputs such as fertilizer, water, labor, and 

pest control can be used more effectively [9], [10]. This improves the relationship between input 

use and output generation [17]. 

From an economic perspective, quality-assured seeds increase the marginal productivity of 

other agricultural inputs [6], [17]. The same amount of land, fertilizer, irrigation, and labor can 

produce better outcomes when supported by high-quality seeds [9], [10]. This means that seed 

quality infrastructure contributes not only to higher yields but also to better allocation and 

utilization of scarce production resources [20]. 

Therefore, improving resource efficiency is one of the key economic contributions of seed 

quality assurance [6]. By reducing waste, minimizing replanting costs, and improving the 

effectiveness of complementary inputs, seed quality infrastructure supports more efficient 

agricultural production [2], [16]. This contributes to farm profitability, sustainable resource use, 

and stronger agricultural economic performance [17], [18]. 

5. Policy Challenges and Future Directions 

Despite the strong performance demonstrated by Indonesia’s seed quality assurance 

institutions, several policy and operational challenges remain [1]. The growing demand for high-
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quality seeds, increasing complexity of agricultural markets, and the need to support national food 

security objectives require continuous institutional adaptation [5], [18]. While current 

achievements indicate effective implementation of seed quality services, long-term sustainability 

depends on the ability of institutions to respond to emerging economic, technological, and 

governance challenges [4], [19]. 

One of the most significant challenges is the limitation of financial resources for human 

capital development and laboratory modernization [1]. Seed quality assurance relies heavily on 

the competence of technical personnel, including seed analysts, laboratory technicians, and 

quality inspectors [7], [16]. However, budget constraints may restrict training opportunities, 

professional development programs, and the adoption of advanced testing technologies. From an 

economic perspective, underinvestment in human capital may reduce institutional productivity 

and limit the capacity of quality assurance systems to support future agricultural growth [6], [17]. 

Another important challenge is the increasing complexity of agricultural supply chains [5], 

[19]. Modern seed systems involve multiple stakeholders, including breeders, seed producers, 

distributors, certification agencies, and farmers [4], [11]. As these networks expand, traditional 

administrative approaches may become insufficient to ensure transparency and efficiency. Digital 

integration offers a promising solution by improving traceability, facilitating data sharing, and 

enabling real-time monitoring of seed quality throughout the supply chain [19]. 

Institutional coordination also remains a critical issue [4], [5]. Effective seed quality 

management requires collaboration among research institutions, universities, seed companies, 

regional governments, farmer organizations, and regulatory agencies [3], [19]. Fragmented 

governance structures can lead to duplication of efforts, inconsistent standards, and inefficiencies 

in policy implementation. Therefore, strengthening inter-institutional cooperation is essential for 

creating an integrated seed quality ecosystem that supports innovation, market development, and 

agricultural competitiveness [4], [6]. 

To maximize the economic benefits of seed quality infrastructure, future policy  

initiatives should prioritize several strategic areas. These include the digital transformation of 

seed quality services, strengthening the capacity of regional seed testing institutions, expanding 

seed quality monitoring programs, developing integrated national seed information databases, 

and promoting public–private partnerships in seed quality management [5], [6], [19]. By 

addressing these priorities, Indonesia can enhance the effectiveness of its seed quality 

infrastructure and further leverage it as a driver of agricultural productivity, food security, and 

sustainable economic development [17], [18]. 

6. Conclusions 

Seed quality infrastructure should be recognized as a strategic component of agricultural 

economic development rather than merely a technical regulatory function [4], [5], [6]. Its role is 

not limited to laboratory testing, certification, or administrative compliance. More broadly, seed 

quality infrastructure supports the foundation of productive, reliable, and competitive 

agricultural systems [2], [7], [17]. 

This perspective article highlights that seed quality assurance institutions generate 

economic value through several important channels. By reducing information asymmetry, these 

institutions improve transparency in seed markets [4], [5]. By mitigating production risks, they 

protect farmers from potential losses caused by poor-quality seeds [2], [16]. By improving 

market confidence, they support more efficient transactions between seed producers, 

distributors, and farmers [6], [20]. 
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Seed quality infrastructure also contributes directly to agricultural productivity and 

resource efficiency [9], [10]. Quality-assured seeds allow farmers to make better use of land, 

labor, irrigation, fertilizers, and other production inputs [2], [16]. As a result, seed quality 

assurance strengthens not only farm-level performance but also broader agricultural value 

chains and food supply systems [17], [18]. 

The experience of Indonesia’s BBPPMBTPH demonstrates how public investment in 

seed quality systems can support wider development objectives [1]. Strong institutional 

performance in testing services, method development, quality monitoring, and public service 

delivery indicates that seed quality institutions can function as important economic 

infrastructure [1], [6]. Their contribution extends to food security, rural welfare, market 

stability, and sustainable agricultural growth [17], [18].  

As governments seek to strengthen agricultural resilience and competitiveness, 

greater attention should be directed toward seed quality infrastructure as a critical driver of 

agricultural transformation [5], [17]. Future policies should place seed quality assurance 

within the broader framework of economic development, food security, and public investment 

[6], [18]. By doing so, Indonesia can further strengthen its agricultural sector and support 

long-term inclusive economic growth [17]. 

Novelty Statement 

This perspective advances the argument that seed quality assurance institutions should be 

conceptualized as economic infrastructure rather than purely technical regulatory entities [4], [5], 

[6]. By linking seed quality systems with productivity growth, market efficiency, food security, and 

agricultural development, the article expands the economic discourse surrounding public 

investment in agricultural support institutions [17], [18], [20]. 
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