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This study examines the economic sustainability of a seaweed processing enterprise in East 

Java, Indonesia, within the framework of the Blue Economy, by integrating value chain 

analysis and financial assessment. Using a case study approach, the research analyzes how 

operational configuration, cost structure, and financial performance interact to shape business 

sustainability. The results show that the enterprise operates under a production- and 

compliance-driven structure, with operational activities accounting for 64.64% of total costs 

and regulatory obligations representing 25.15%. Fixed capital is highly concentrated in 

processing machinery (95.06%), indicating that competitiveness is primarily driven by 

production efficiency and quality control. Financial feasibility was evaluated using a 10-year 

investment horizon and a 6% discount rate. The results confirm that the enterprise is financially 

feasible and profitable under current conditions. However, sensitivity analysis reveals that the 

enterprise is vulnerable to cost increases of up to 31% and revenue declines of up to 22%, 

particularly when these occur simultaneously. This finding indicates that financial resilience 

is highly dependent on the stability of raw material prices, export market conditions, and the 

effective management of export-related costs. Based on these findings, value chain 

restructuring pathways, including process restructuring, procurement restructuring, product 

restructuring, and market restructuring, are proposed to enhance financial resilience and 

support long-term sustainability. 
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1. INTRODUCTION

Seaweed has emerged as a strategic marine commodity 

driven by increasing global demand for aquaculture-based and 

marine-derived products [1]. In addition to its economic 

contribution to coastal livelihoods and export activities, 

seaweed farming is widely recognized as an environmentally 

sustainable practice due to its low input requirements and 

compatibility with sustainable coastal management systems 

[2, 3]. 

Since 2014, Indonesia has reoriented its fisheries 

development strategy toward a Blue Economy framework that 

emphasizes sustainable utilization of marine resources and 

value-added development [4]. Within this context, seaweed 

has become a strategic commodity due to its export potential 

and environmental sustainability. The Indonesia Blue 

Economy Roadmap (2023–2045) further highlights the 

importance of strengthening downstream processing and 

enhancing value creation along the marine product value chain 

[5]. However, the extent to which these policy directions 

translate into firm-level performance and sustainability 

remains unclear. 

Despite this potential, Indonesia’s seaweed sector still faces 

structural challenges, including limited domestic processing 

capacity, dependence on raw material exports, fragmented 

supply chains, and weak governance coordination [6]. These 

constraints limit value capture and reduce cost efficiency, 

making it difficult for policy initiatives to translate into firm-

level improvements. As a result, seaweed-based micro, small, 

and medium enterprises (MSMEs) remain vulnerable to 

market fluctuations, cost increases, and uneven value 

distribution along the supply chain [3]. These conditions 

indicate that increasing production and export performance do 

not necessarily lead to long-term economic sustainability. 

From an industrial systems perspective, seaweed processing 

enterprises constitute production systems in which operational 

configuration, cost structure, and supply chain coordination 

determine overall performance and economic sustainability. 

Understanding how these activities are organized within the 

value chain is therefore critical to assessing how operational 

efficiency can be transformed into financial resilience and 

long-term sustainability. 
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Previous studies have examined seaweed production 

performance, livelihood contributions, and financial 

feasibility, often in isolation. However, research integrating 

value chain configuration with financial performance and 

examining how these internal structures influence long-term 

economic sustainability remains limited. In particular, there is 

a lack of studies that explore how value chain restructuring can 

support financial resilience and provide actionable strategic 

development pathways at the firm level. Understanding this 

relationship is essential to assessing whether policy-driven 

marine development can effectively enhance the sustainability 

of seaweed-based MSMEs. 

Porter’s value chain framework provides a systematic 

approach to analyse how coordinated primary and support 

activities influence cost structure, differentiation, and margin 

formation [7]. However, operational efficiency alone does not 

guarantee long-term economic sustainability. Therefore, 

financial analysis is required to assess whether value chain 

performance translates into financial resilience and sustainable 

business outcomes. 

To address this gap, this study integrates value chain 

analysis with financial assessment to examine how operational 

configuration influences financial resilience in seaweed 

processing enterprises. By situating firm-level performance 

within Indonesia’s Blue Economy framework, this study 

further explores how value chain restructuring can enhance 

economic sustainability. Additionally, this study identifies 

strategic development pathways to support the long-term 

sustainability of export-oriented seaweed-based MSMEs. 

2. RESEARCH METHOD

This study adopts a single-case study approach to examine 

the financial resilience and value chain configuration of a 

seaweed-based small-scale enterprise operating within 

Indonesia’s Blue Economy policy framework. The case study 

design [8, 9] is appropriate for an in-depth investigation of 

how internal operational structures interact with external 

governance environments, particularly to understand firm-

level economic sustainability in policy-driven development 

contexts within Indonesia’s Blue Economy policy framework, 

with an emphasis on value chain restructuring for economic 

sustainability. 

The selected enterprise is an export-oriented, small-scale 

seaweed-processing firm legally registered as a limited 

liability company (PT) and actively engaged in marine and 

fisheries development initiatives aligned with Indonesia’s 

Blue Economy framework. The case was selected purposively 

based on three criteria: (1) active involvement in seaweed 

processing and export activities, (2) engagement in policy-

driven development programs, and (3) availability of complete 

financial and operational data. This analysis also provides the 

basis for identifying potential areas for value chain 

restructuring to improve efficiency and value creation. 

Primary data were collected through structured interviews 

with enterprise management, direct observation of production 

processes, and internal financial records. Secondary data were 

obtained from policy documents, industry reports, and 

national statistics on seaweed development and the 

implementation of the Blue Economy. Financial data included 

investment costs, fixed and variable costs, production volume, 

and revenue, all standardized to annual values. Data 

triangulation was applied to enhance validity by cross-

verifying interview results with financial and observational 

data. 

Value chain analysis was conducted based on Porter’s 

framework to examine how primary and support activities 

contribute to cost formation, value creation, and margin 

generation [7]. The analysis covered inbound logistics, 

operations, outbound logistics, marketing and sales, and 

services, as well as supporting activities including firm 

infrastructure, human resource management, technology 

development, and procurement. This approach enables the 

identification of activity-level efficiency and structural 

sources of competitive advantage [10-14]. 

Financial analysis was performed using standard 

investment appraisal indicators, including Net Present Value 

(NPV), Internal Rate of Return (IRR), Net Benefit–Cost Ratio 

(Net B/C), and Payback Period (PP), to assess economic 

viability [15-17]. To further capture how operational 

performance translates into financial outcomes, profit margin 

was calculated as the proportion of profit to total revenue. This 

measure indicates the share of revenue remaining after 

covering all production and operating expenses. In this study, 

profit margin is used to complement the value chain analysis 

by linking activity-based value creation to financial 

performance, thereby demonstrating how efficiently the value 

generated across primary and support activities is converted 

into economic returns. Profit margin was calculated to 

represent the proportion of profit relative to total revenue: 

Profit Margin (%) = (
𝜋

𝑇𝑅
) × 100 (1) 

This measure indicates the share of revenue that remains 

after covering all production and operational expenses. In this 

study, profit margin is utilised to complement the value chain 

analysis by linking value creation at the activity level with 

financial performance, thereby demonstrating how effectively 

value generated across primary and support activities is 

converted into economic returns. 

Financial feasibility analysis was conducted using a 10-

year investment horizon and a 6% discount rate. Annual net 

cash flows were derived from the company's financial records. 

Export revenues denominated in USD were converted into 

Indonesian Rupiah (IDR) using the exchange rate applied by 

the company at the time of transaction recording. NPV, IRR, 

Net B/C, and Payback Period were subsequently calculated 

based on annual net cash flows expressed in IDR. 

To further evaluate financial performance from an 

investment perspective, NPV was used to assess the net 

financial return by comparing discounted cash inflows with 

the initial capital outlay. An investment is considered 

financially feasible when the NPV value is positive. The NPV 

is calculated as follows: 

𝑁𝑃𝑉 = −𝐴0 +∑
𝐴𝑡

(1 + 𝑖)𝑡

𝑛

𝑡=1

(2) 

where, A₀ represents the initial investment, Aₜ denotes net cash 

inflows in year t, i is the discount rate, and t is the project 

period. Other indicators, such as IRR, Net B/C, and Payback 

Period, were calculated using standard financial evaluation 

methods. These indicators are widely used to assess 

investment feasibility and the enterprise’s capacity to sustain 

operations amid changing economic conditions. The results of 

these analyses are used to identify strategic development 
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pathways to enhance economic sustainability through value 

chain restructuring. 

While the enterprise may be financially feasible, its 

performance is not immune to fluctuations in costs and 

revenue. Therefore, a sensitivity analysis was conducted to 

examine how such changes affect financial stability and to 

evaluate the business's robustness under varying conditions 

[18-22]. Sensitivity analysis was further applied to evaluate 

financial resilience under scenarios of cost increases and 

revenue reductions, thereby identifying key vulnerabilities to 

market and operational risks [23-25]. The results of these 

analyses are used to identify strategic development pathways 

for enhancing economic sustainability through value chain 

restructuring. 

3. RESULT AND DISCUSSION

The enterprise analyzed operates as a seaweed-processing 

company in East Java, Indonesia, producing export-oriented 

semi-processed products within a downstream marine value 

chain. The enterprise integrates procurement, processing, 

quality control, packaging, and distribution within a relatively 

compact organizational structure. Operating amid fluctuating 

raw material prices and export market volatility, the enterprise 

faces both cost pressures and regulatory constraints on quality 

standards and export compliance. These conditions position 

the enterprise in a production-dependent, compliance-

sensitive operating environment that directly shapes its value 

chain configuration and financial resilience. 

The value chain configuration reflects a semi-integrated, 

production-centered system characterized by strong 

coordination of upstream and operational activities, while 

downstream functions remain relatively limited. Rather than 

relying on product differentiation or technological innovation, 

the enterprise constructs its competitiveness through quality 

stabilization, supply continuity, and regulatory compliance. 

This indicates that value creation is primarily driven by 

operational control and input management rather than by 

market-based value-enhancement strategies. The 

configuration of these activities is illustrated in Figure 1, 

which presents the structure of primary and support activities 

within the enterprise’s value chain.  

Figure 1. Seaweed processing value chain in East Java, 

Indonesia 

The value chain structure illustrated in Figure 1 reflects how 

primary and support activities interact in shape value creation 

and cost formation within the enterprise. These activities are 

further analyzed to identify how operational processes, 

procurement systems, and governance mechanisms contribute 

to overall performance. 

Value-Adding Primary Activities 

Inbound logistics. Inbound logistics functions as the initial 

control point of value creation. The enterprise receives dried 

seaweed from multiple sourcing regions, including Makassar 

(South Sulawesi), East Nusa Tenggara (NTT), West Nusa 

Tenggara (NTB), Java, Madura, and Bali. Upon arrival, 

delivery documents are verified, and raw materials undergo 

quality inspection. If product quality does not meet agreed 

specifications, price renegotiation occurs, indicating that cost-

control mechanisms are embedded directly at the receiving 

stage. Warehouse management applies first-in, first-out 

(FIFO) inventory control, ensuring that earlier-received 

materials are processed first to prevent moisture deterioration 

and quality decline. According to the study [26], structured 

inventory control systems, such as FIFO, are highlighted as 

key mechanisms to reduce spoilage and improve efficiency in 

perishable supply chains.  

Then, raw material planning follows Material Requirements 

Planning (MRP), a system that determines the timing and 

quantity of procurement based on production demand 

forecasts. According to the study [27], Effective inventory 

planning and control are essential in managing uncertainty and 

maintaining supply continuity in agri-food supply chains. 

Together, these mechanisms demonstrate that upstream 

logistics is structured to stabilize input quality, reduce storage 

risk, and support production continuity. 

Operations. Operations serve as the primary value-creation 

stage in the enterprise. The production system is structured 

around sequential quality control points, from raw material 

acceptance through final packaging. Rather than emphasising 

technological sophistication, the enterprise relies on process 

discipline and standardised procedures to maintain export-

grade consistency. Mechanical chopping and controlled sun-

drying function as the main transformation processes, where 

moisture content and impurity levels are monitored to meet 

buyer specifications. These control parameters reduce 

variability and protect product integrity prior to shipment. The 

semi-mechanized configuration indicates that operational 

competitiveness stems from procedural consistency rather 

than from capital-intensive automation. Sequential screening, 

controlled drying, and standardized packaging collectively 

minimize post-processing risk and strengthen compliance with 

export standards. The semi-mechanized configuration 

indicates that operational competitiveness is driven more by 

procedural consistency than by capital-intensive technological 

investment. Accordingly, value creation in this stage is 

primarily generated through quality stabilization, disciplined 

processing, and reliable compliance, positioning the enterprise 

within a cost-conscious yet standards-oriented production 

system. Based on the research [28], the implementation of 

structured quality control throughout the production process 

reduces variability and ensures product consistency, which is 

essential in maintaining product quality in agri-food supply 

chains.  

Outbound logistics. Outbound logistics integrates 

production output into export-oriented distribution channels. 

Finished products are stored in designated warehouse areas 

2135



prior to shipment, where activities include order preparation, 

documentation processing, loading, and international 

distribution. These processes are structured to ensure timely 

delivery and alignment with buyer requirements. 

A critical aspect of outbound logistics lies in the 

management of export documentation and compliance 

procedures, where accuracy and timeliness facilitate smoother 

cross-border trade. In export-oriented markets, logistics 

performance plays a key role in ensuring delivery reliability 

and supporting export competitiveness [29]. Beyond physical 

distribution, value is also generated through coordination 

efficiency and regulatory compliance, which enhance market 

access and support long-term relationships with international 

buyers [30]. 

Marketing and sales. Marketing and sales activities are 

export-oriented and supported by cost-based pricing adjusted 

to USD exchange rate fluctuations. Promotional strategies 

combine digital platforms—such as the official website, 

LinkedIn, and Instagram—with participation in international 

trade exhibitions, including the Japan International Seafood 

and Technology Expo (JISTE) 2024. The enterprise also 

engages external market-access partners to identify and 

establish cooperation with potential international buyers, 

indicating a marketing approach that integrates direct 

engagement and network-based expansion. 

Market positioning is constructed through credibility, 

certification legitimacy, and relationship-based transactions 

rather than relying solely on price competition. In export-

oriented markets, buyer interaction and trust play a crucial role 

in strengthening long-term relationships and improving 

performance [31, 32]. In this context, marketing and sales 

functions not only facilitate transactions but also support 

sustained market access and long-term buyer relationships. 

Service. Service activities extend beyond the completion of 

transactions and serve to maintain export reliability and buyer 

confidence. The enterprise maintains direct communication 

with international buyers, facilitated by designated marketing 

personnel who coordinate responses to quality concerns, 

shipment constraints, and contractual adjustments. Complaint 

handling and issue resolution are managed through structured 

interaction with buyers to ensure alignment with agreed 

specifications. The implementation of a quality-guarantee 

approach reinforces accountability for post-delivery 

performance. 

Rather than functioning solely as reactive problem-solving, 

service activities operate as a reputational safeguard that 

supports long-term contractual relationships. In export-

oriented commodity markets, such responsiveness strengthens 

customer trust and satisfaction while supporting repeat 

engagement with buyers [33, 34], thereby sustaining long-

term business relationships. 

Support Activities 

Support activities to improve the effectiveness of primary 

value chain processes through organizational control, resource 

management, and regulatory compliance. 

Firm infrastructure. Firm infrastructure functions as the 

central coordinating mechanism across procurement, 

production, and export management. The enterprise operates 

under a centralized three-director structure that consolidates 

strategic and operational decision-making. MRP is a 

managerial planning system that determines the timing and 

quantity of raw material procurement based on production 

demand forecasts, ensuring alignment between sourcing 

decisions, warehouse capacity, and production scheduling. 

Financial oversight is supported by an integrated online 

accounting system that enables budgeting and cash flow 

monitoring. Regulatory compliance and export certifications 

are embedded within this governance structure, strengthening 

institutional legitimacy and market access. 

Through this centralized, planning-oriented configuration, 

infrastructure serves as the stabilizing backbone of the 

enterprise’s value chain by enabling coordination and 

operational control across activities, while also supporting 

financial stability through systematic cash flow monitoring, in 

line with the role of integrated activity systems and sustainable 

financial flows in maintaining organizational resilience [35, 

36]. 

Human resource management. is centrally coordinated by 

the operational director in collaboration with the foreman, 

beginning with workforce planning that aligns with required 

qualifications and production needs. The enterprise employs 

both permanent and non-permanent personnel, with all 

employees drawn from the local community. Routine training 

is implemented through regularly scheduled Standard 

Operating Procedure (SOP) sessions. In addition, management 

facilitates capacity-building initiatives, including hazard 

analysis and critical control points (HACCP) certification 

training and entrepreneurship bootcamp programs.  

The structured training efforts indicate that workforce 

development is supported not only by operational experience 

but also by formal instruction, contributing to process 

consistency, error reduction, and operational performance [37, 

38]. Coordination is reinforced through direct supervision and 

task-based management in the absence of a dedicated HR 

division, reflecting a lean but functionally controlled 

organizational system. This configuration aligns workforce 

capabilities with production needs and quality standards, 

supporting reliable, standardized operations. 

Technology development within the enterprise is embedded 

in operational functionality rather than formal innovation 

systems. The production process incorporates a dedicated 

seaweed-chopping machine, indicating selective 

mechanization at critical stages of the transformation process. 

This specialized equipment enhances size uniformity and 

processing efficiency, directly supporting product 

standardization prior to drying. Beyond the chopping stage, 

processing remains largely semi-manual, particularly during 

drying and material handling. Technological refinement 

occurs through incremental adjustments informed by 

operational experience rather than through structured research 

and development programs. This learning-by-doing approach 

enables functional improvements without increasing capital 

intensity.  

This approach is consistent with process-oriented 

production systems, where efficiency is achieved through 

continuous operational improvement rather than reliance on 

advanced technological investment [39]. The technological 

configuration, therefore, reflects targeted mechanization: 

critical stages are supported by specific equipment to stabilize 

output quality, while the overall system remains cost-

conscious and operationally adaptive. Technology functions 

primarily as a consistency-enhancing mechanism rather than 

as a source of technological differentiation. 

Procurement within the enterprise is structured around 

multi-regional sourcing and quality-aligned supplier selection. 

Raw materials are obtained from several production regions, 

including Makassar, East Nusa Tenggara (NTT), West Nusa 
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Tenggara (NTB), Java, Madura, and Bali. This geographic 

diversification reduces dependency on a single supply base 

and mitigates localized production risks. Supplier selection is 

guided by buyer specifications, indicating that procurement 

decisions are demand-driven rather than solely price-oriented. 

Quality conformity at the sourcing stage minimizes the risk of 

downstream rejection and stabilizes operational performance. 

Procurement planning is closely coordinated with production 

requirements, taking lead times into account and accounting 

for storage capacity constraints. Active communication with 

suppliers functions as a risk-mitigation mechanism against 

delivery delays and price volatility. This configuration reflects 

a supply stabilization strategy in which procurement functions 

not only as a purchasing activity but also as a mechanism for 

balancing cost efficiency and input quality under uncertain 

supply conditions, consistent with supply chain practices that 

emphasize supplier coordination and risk management to 

maintain operational continuity. 

The regulatory environment functions as a structural 

enabler within the enterprise’s value system. The company 

operates under formal business licensing (Nomor Induk 

Berusaha (NIB)) and complies with food safety and processing 

standards, including SKP (Fish Processing Feasibility 

Certificate), Good Manufacturing Practice (GMP), Badan 

Pengawas Obat dan Makanan (BPOM) registration, and halal 

certification. These certifications establish legitimacy in both 

domestic and export markets. Regulatory compliance is not 

merely an administrative obligation but a market-access 

mechanism. Food safety certification and formal licensing 

reduce transaction uncertainty and strengthen buyer 

confidence, particularly in export-oriented transactions where 

traceability and quality assurance are critical. Institutional 

facilitation through the BEECAMP program of the Ministry of 

Marine Affairs and Fisheries further reinforces regulatory 

alignment. Government involvement contributes to capability 

upgrading and strategic visibility, embedding the enterprise 

within the broader blue economy policy framework. 

Regulation operates as a trust-building infrastructure that 

supports market penetration and export credibility rather than 

as a passive compliance requirement. 

The configuration of primary and support activities outlined 

above forms the structural basis of the enterprise’s value 

system. However, the sustainability of this configuration 

ultimately depends on its financial performance. Operational 

discipline, procurement diversification, and compliance-

oriented governance inevitably influence production costs and 

revenue stability, as value chain activities play a critical role 

in managing and reducing costs across the production system 

[40]. Consequently, an examination of cost structure and profit 

margin is required to determine whether the identified value 

drivers are economically sustainable, given that value chain 

performance and cost efficiency are key determinants of firm 

profitability and financial stability [41].  

The preceding value chain analysis indicates that the 

enterprise adopts a production-centered, cost-conscious 

configuration, in which operational discipline and selective 

mechanization serve as the primary value drivers. Such a 

configuration inherently shapes the business’s cost structure 

and margin formation. In particular, the concentration of 

activities in processing and supply stabilization suggests a 

cost-driven orientation, where efficiency and controlled 

expenditure are central to competitiveness. To assess how this 

structural orientation translates into financial performance, the 

fixed capital investment forming the basis of cost allocation is 

presented in Table 1. 

Table 1. Capital investment of the seaweed enterprise in East 

Java 

No. Description Amount (IDR) 

1 Processing machinery 162,000,000 

2 Supporting equipment and utensils 37,733,300 

3 Packaging and sealing equipment  2,885,000 

4 Electrical and utility installations 5,000,000 

5 Office and administrative equipment 14,500,000 

Total 222,118,300 

The distribution of capital (Table 1) demonstrates a 

pronounced concentration in operational activities (95.06%), 

indicating that structural investment is predominantly 

embedded in production capacity. This reflects a 

transformation-oriented asset structure in which machinery 

and core processing equipment function as the primary drivers 

of value creation. Capital concentration at this stage reinforces 

production stability and processing control as key 

determinants of structural competitiveness. The limited 

allocation to outbound logistics (2.48%), represented by 

packaging machinery, suggests that distribution activities rely 

on targeted, function-specific assets rather than on large-scale 

logistical infrastructure. As a result, export readiness is 

achieved through operational integration rather than capital-

intensive distribution systems. Firm infrastructure accounts 

for only 2.46% of total fixed capital, indicating a lean 

administrative configuration with minimal investment outside 

production functions. There is no fixed capital investment in 

human resource management, technology development, 

marketing, and regulatory activities, indicating that the 

enterprise’s competitive positioning is not driven by 

managerial expansion or innovation-based assets, but remains 

predominantly production-centered. This finding is consistent 

with studies [42] on seaweed value chains, which show that 

value creation is primarily concentrated in processing and 

transformation stages, where operational capability and 

processing activities play a central role in determining 

competitiveness and export performance. In addition, the cost 

structure is shaped by the enterprise’s value chain 

configuration, as shown in Table 2. 

Table 2. Cost structure of the seaweed enterprise in East Java 

No. Description Amount (IDR) 

Fixed Costs 

1 Depreciation 29,557,834 

2 Warehouse Rent 300,000,000 

3 
Labour Costs (Directors, Staff, and 

Workers) 
692,400,000 

4 Office and Administrative Expenses 76,800,000 

Total Fixed Cost 1,098,757,834 

Variable Costs 

1 Raw Material Cost 25,680,000,000 

2 Production and Processing Cost 1,842,000,000 

3 Logistics and Transportation Cost 2,808,000,000 

4 Operational Supporting Cost 108,000,000 

5 Export Tax 10,721,163,072 

Total Variable Cost 41,520,363,072 

Total Cost 42,619,120,906 

Based on Table 2, the cost distribution shows that 

operational activities are the dominant cost driver (64.64%), 

indicating that value creation is primarily driven by production 
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intensity and raw material dependence. Export-related 

regulatory costs account for a substantial proportion of total 

expenditure (25.15%), demonstrating that financial 

performance is influenced not only by internal production 

efficiency but also by costs that vary with export transactions 

and compliance requirements. Logistics-related costs, 

particularly outbound logistics (5.12%), represent a secondary 

but structurally relevant component, reflecting the distribution 

requirements of export-oriented operations, while marketing, 

human resource management, and service-related 

expenditures remain marginal (each below 0.2%), suggesting 

that competitive positioning is not driven by service 

differentiation or managerial expansion, but by production 

efficiency and regulatory compliance. This cost structure is 

consistent with studies [43], showing that operational cost 

intensity and logistics expenditures play a central role in 

determining firm efficiency and competitiveness, particularly 

in export-oriented production systems  

The revenue from seaweed products will affect profit. The 

revenue structure by product, as presented in Table 3, shows 

the revenue per product from the seaweed enterprise that has 

stable sales in one year.  

Table 3. Revenue structure of the seaweed enterprise in East 

Java 

No. Description (Kind of Species) Amount (IDR) 

1 Chopped Sargassum 5,612,341,239 

2 Sargassum Polycystum 14,914,096,660 

3 Eucheuma Cottonii 9,143,612,067 

4 Eucheuma Spinosum 11,564,326,572 

5 Gracilaria Folifera 11,660,171,489 

6 Ulva Lactuca 7,189,657,197 

Total 60,084,205,225 

Table 3 shows that financial performance is primarily scale-

driven, with total revenue closely aligned with high production 

volumes across export-oriented commodities. This scale 

dependency interacts directly with the cost structure, where 

operational activities constitute the dominant cost driver. 

Because raw materials and processing account for the largest 

share of total costs, margin formation is highly sensitive to 

procurement efficiency and price stability at the production 

level. At the same time, the substantial regulatory cost 

component further compresses potential margins, indicating 

that revenue growth does not automatically translate into 

proportional profit expansion. Instead, margin resilience 

depends on maintaining production efficiency while 

controlling export-related financial burdens. The relatively 

small allocation to marketing and service activities suggests 

that revenue generation is driven by volume throughput rather 

than value differentiation. Given this cost–revenue interaction, 

the enterprise’s financial performance can be further evaluated 

through profitability and feasibility indicators, as presented in 

Table 4. 

Table 4 shows that the enterprise operates with strong 

profitability, as reflected by a Revenue–Cost (R/C) ratio of 1.4 

and a profit margin of 29.07%, indicating that nearly one-third 

of total revenue remains after covering all associated costs. 

This suggests that revenue is effectively converted into 

financial surplus rather than being absorbed by operational 

inefficiencies. The financial feasibility results confirm that the 

enterprise satisfies the standard investment criteria. The 

relatively short payback period (1.5 years) further suggests 

that capital invested in production assets is recovered rapidly 

through operating cash flows. This performance reflects a 

financially sustainable, production-intensive cost structure 

under current conditions. However, because profitability is 

largely determined by production costs and regulatory 

burdens, fluctuations in input prices and export-related 

expenses may significantly affect margin stability. The 

enterprise’s reliance on raw material procurement and export-

oriented pricing, therefore, exposes it to potential financial 

volatility. The enterprise’s dependence on raw material 

procurement and export-oriented pricing exposes it to 

potential financial volatility. Therefore, sensitivity analysis is 

necessary to evaluate how changes in revenue and cost 

assumptions affect overall financial feasibility, as shown in 

Table 5. 

Table 4. Profitability analysis and financial feasibility of 

seaweed enterprise in East Java 

Analysis Unit Amount 

Profitability Analysis 

BEP sales IDR. 3,419,917,431 

Profit IDR. 14,465,084,319 

Profit Margin % 29.07 

R/C 1.4 

Profitability % 25 

Financial Feasibility (Discount Rate 6%, 10-Year Period) 

NPV IDR. 96,400,379,525 

Net B/C 1.30 

IRR % 60.36 

PP Year 1.5 
Note: BEP = Break-Even Point 

Table 5. Sensitivity analysis of the seaweed enterprise in East 

Java 

No. Assumptions (%) 
NPV 

(IDR) 

Net 

B/C 

IRR 

(%) 

1 Increased Costs 31 -1,452,599,400 0.98 5.0 

2 
Decreased 

Benefits 
22 -3,729,915,004 0.98 5.1 

3 

Increased Costs 

Decreased 

Benefits 

14 

13 
-2,750,148,687 0.99 3.8 

Sensitivity analysis is an important tool in investment 

evaluation, as it helps identify critical variables that influence 

project feasibility under changing economic conditions [44]. 

By simulating variations in key parameters, such as costs and 

revenues, this approach enables an assessment of financial 

robustness and risk exposure. 

Table 5 shows that the enterprise is financially sensitive to 

significant changes in both cost and revenue parameters. With 

a 31% increase in costs, the NPV becomes negative, the Net 

B/C ratio falls below 1, and the IRR drops below the discount 

rate, indicating that the project no longer meets feasibility 

criteria. A similar outcome occurs when benefits decrease by 

22%, at which point NPV becomes negative, and investment 

indicators fail to meet the minimum thresholds. When 

moderate cost increases (14%) are combined with revenue 

reductions (13%), the feasibility indicators deteriorate further, 

confirming that simultaneous shocks amplify financial 

vulnerability. 

This sensitivity can be explained by the enterprise’s cost 

structure, in which a large proportion of total expenditure is 

allocated to raw materials, processing, and regulatory 

obligations. Because these components are directly linked to 
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production volume and export requirements, increases in input 

prices or compliance-related costs can significantly reduce 

margins. The enterprise’s strong dependence on raw material 

procurement further exposes it to input price volatility, while 

export-oriented pricing limits its flexibility in passing cost 

increases on to buyers. As a result, even moderate changes in 

cost or revenue can substantially affect financial feasibility, 

consistent with studies showing that variations in key 

parameters can significantly alter investment outcomes [19]. 

In addition, dependence on export-oriented markets exposes 

the enterprise to price volatility and demand uncertainty, 

which constrains its ability to adjust output prices. This 

condition amplifies the negative impact of combined cost 

increases and revenue declines, as the interaction between 

these factors accelerates margin erosion and reduces financial 

resilience. Similar patterns have been observed in fisheries 

value chains, where economic performance is strongly 

influenced by value chain structure, market dependency, and 

price transmission mechanisms [45-47]. These findings 

suggest that the root cause of financial sensitivity lies in the 

combination of a cost-intensive value chain and limited 

pricing power within the market.  

Based on the value chain configuration, cost structure, 

revenue structure, and sensitivity analysis, several value chain 

restructuring pathways can be identified to enhance the 

enterprise’s economic sustainability. Process restructuring is a 

primary priority, as operational activities account for the 

largest share of total costs; this can be achieved through 

improved raw material utilization, process optimization, and 

reduced material losses to stabilize margins. At the same time, 

procurement restructuring is essential to reduce exposure to 

input price volatility by establishing long-term supplier 

partnerships, diversifying sourcing, and improving inventory 

planning. Enhancing revenue resilience also requires product 

restructuring, involving a shift from a purely volume-based 

approach toward value-oriented strategies; in line with the 

enterprise’s export-oriented marketing practices, expanding 

product differentiation through higher-value processed 

products, quality grading, and branding, as well as optimizing 

digital promotion and participation in international trade 

exhibitions, can improve market positioning and value 

capture. In addition, market restructuring may focus on 

expanding market access and strengthening export networks 

to reduce dependence on specific buyers and improve revenue 

resilience. Better management of regulatory and export-

related costs is also necessary to reduce financial pressure, 

particularly through more efficient compliance planning and 

coordination with export stakeholders. Given the high 

sensitivity identified in the analysis, strengthening financial 

resilience through cost-monitoring systems, financial buffers, 

and adaptive pricing strategies is critical to mitigate the impact 

of cost and revenue fluctuations. These strategic directions are 

consistent with findings that competitiveness in agri-food 

value chains is enhanced through process upgrading, product 

differentiation, and stronger coordination among value chain 

actors [40, 48, 49]. 

4. CONCLUSION

This study demonstrates that the sustainability of a seaweed 

processing enterprise is structurally determined by its value 

chain configuration. The dominance of operational costs 

(64.64%) and regulatory obligations (25.15%) indicates a 

production- and compliance-driven system, while the 

concentration of fixed capital in processing machinery 

(95.06%) confirms that competitiveness is primarily anchored 

in transformation efficiency and quality control. 

Based on the vulnerabilities identified through the value 

chain, cost structure, and sensitivity analyses, several value 

chain restructuring pathways can be proposed to strengthen the 

enterprise’s economic sustainability. Procurement 

restructuring may focus on strengthening coordination with 

suppliers across multiple sourcing regions and improving 

quality control at the sourcing stage to reduce supply 

uncertainty and maintain raw material consistency. Process 

restructuring may emphasize greater efficiency in sorting, 

drying, and processing activities, where operational costs are 

concentrated. Product restructuring may involve developing 

higher-value seaweed products and quality-grading systems to 

reduce dependence on volume-based revenue. Market 

restructuring may focus on expanding export market networks 

and strengthening the use of digital marketing platforms and 

trade exhibitions to diversify market access. These 

restructuring pathways are derived from the key vulnerabilities 

identified in the enterprise’s value chain and financial 

performance, particularly its dependence on operational 

efficiency, raw material procurement, and export market 

conditions. 

The enterprise shows strong financial performance under 

current conditions, supported by its ability to generate 

sufficient returns and recover capital investment. However, 

sensitivity analysis reveals a high level of financial 

vulnerability, as the enterprise becomes infeasible under cost 

increases of 31% or revenue declines of 22%, particularly 

when both occur simultaneously. This finding indicates that 

profitability is highly dependent on the stability of raw 

material prices, export market conditions, and effective 

regulatory cost management. 

These conditions place the enterprise within a relatively 

narrow resilience margin, where sustainability can only be 

maintained through disciplined operational efficiency and 

stable external conditions. To address this vulnerability, 

strengthening procurement coordination, improving 

operational cost control, and enhancing market diversification 

are critical strategies to enhance financial resilience. 

This study contributes to understanding how value chain 

structure and financial dynamics interact to shape the 

sustainability of small-scale export-oriented enterprises. It 

highlights that long-term economic sustainability in resource-

based industries depends not only on profitability but also on 

the ability to manage cost volatility, market uncertainty, and 

regulatory pressures within an integrated value chain system. 

ACKNOWLEDGMENT 

The authors gratefully acknowledge financial support from 

the Universitas Brawijaya Visiting Lecturer Program 2025 

(Grant No. 04667/UN10.A0101/B/PJ.00.05.1/2025/B5.047). 

REFERENCES 

[1] Buschmann, A.H., Camus, C., Infante, J., Neori, A., et al.

(2017). Seaweed production: Overview of the global

state of exploitation, farming and emerging research

activity. European Journal of Phycology, 52(4): 391-406.

2139



https://doi.org/10.1080/09670262.2017.1365175 

[2] Troell, M., Naylor, R.L., Metian, M., Beveridge, M., et

al. (2014). Does aquaculture add resilience to the global

food system? Proceedings of the National Academy of

Sciences of the United States of America, 111(37):

13257-13263. https://doi.org/10.1073/pnas.1404067111

[3] Rimmer, M.A., Larson, S., Lapong, I., Purnomo, A.H.,

Pong-masak, P.R., Swanepoel, L., Paul, N.A. (2021).

Seaweed aquaculture in Indonesia contributes to social

and economic aspects of livelihoods and community

wellbeing. Sustainability, 13(19): 10946.

https://doi.org/10.3390/su131910946

[4] World Bank. (2017). The potential of the blue economy:

Increasing long-term benefits of the sustainable use of

marine resources for small island developing states and

coastal least developed countries. World Bank Group.

https://doi.org/10.1596/26843

[5] Sambodo, L.A.A.T., Pane, D.D.P., Pertamawati, L.H.,

Maftukhah, S., et al. (2023). Indonesia Blue Economy

Roadmap (2nd ed.). BAPPENAS.

https://perpustakaan.bappenas.go.id/e-

library/file_upload/koleksi/dokumenbappenas/konten/U

pload%20Terbaru/EBOOK%20ENG%2017102024_Ind

onesia%20Blue%20Economy%20Roadmap-

2nd%20Edition.pdf.

[6] UNIDO. (2025). Blue economy policy brief Indonesia’s

seaweed industry as key sources of growth. United

Nations Industrial Development Organization.

https://hub.unido.org/sites/default/files/publications/Blu

e%20Economy%20Policy%20Brief%20Indonesias%20

Seaweed%20Industry%20as%20Key%20Sources%20of

%20Growth%20-%20UNIDO.pdf.

[7] Porter, M.E. (1998). Competitive Advantage: Creating

and Sustaining Superior Performance. The Free Press.

https://books.google.co.id/books?id=7UqQXsQ_dj4C&

printsec=frontcover&hl=id&source=gbs_ge_summary_

r&cad=0#v=onepage&q&f=false.

[8] Nazir, M. (2003). Metode Penelitian. Penerbit Ghalia

Indonesia.

https://elibrary.bsi.ac.id/readbook/200679/metode-

penelitian.

[9] Creswell, J.W. (2009). Research Design: Qualitative,

Quantitative, and Mixed Methods Approaches. SAGE

Publications Ltd.

https://books.google.co.id/books/about/Research_Desig

n.html?id=bttwENORfhgC&redir_esc=y.

[10] Intyas, C.A., Tjahjono, A., Koestiono, D., Riana, F.D.,

Suhartini, S. (2023). Value chain analysis of the marine

ornamental reef: A case study in Banyuwangi, East Java,

Indonesia. Environmental Research, Engineering and

Management, 79(2): 21-31.

https://doi.org/10.5755/j01.erem.79.2.32951

[11] Ong, J.W., Goh, G.G.G., Lim, W., Yong, S.H.S. (2024).

A winning green profile to stay ahead? Companies’ green

value chain profiles based on competitive advantage

attainment. SAGE Open, 14(4): 1-13.

https://doi.org/10.1177/21582440241291264

[12] Swara, S.E., Intyas, C.A. (2021). Value chain

performance of the three developing Mangrove

Ecotourism in East Java. Ecology, Environment and

Conservation, 27(October Suppl. Issue): S360-S365.

https://www.envirobiotechjournals.com/EEC/v27octSup

plIssue2021/EEC-51.pdf.

[13] Luna, M., Llorente, I., Luna, L. (2023). A conceptual

framework for risk management in aquaculture. Marine 

Policy, 147: 105377. 

https://doi.org/10.1016/j.marpol.2022.105377 

[14] Dwivedi, A., Agrawal, D., Madaan, J. (2020).

Identification and prioritization of issues to

implementation of information-facilitated product

recovery system for a circular economy. Modern Supply

Chain Research and Applications, 2(4): 247-280.

https://doi.org/10.1108/MSCRA-12-2019-0023

[15] Bhokaleba, B.P.P.W., Santoso, H., Intyas, C., Arif, M.E.,

Swara, S.E. (2026). Financial feasibility analysis of the

lemuru (Sardinella lemuru) dried product in Jembrana

Regency, Bali, Indonesia. Egyptian Journal of Aquatic

Biology and Fisheries, 30(2): 1047-1062.

https://doi.org/10.21608/ejabf.2026.459749.7350

[16] Chamdhani, M.A., Santoso, H., Sugiharto, F.I., Intyas,

C.A. (2025). Financial feasibility analysis of mutiara

catfish (Clarias sp.) farming using the biofloc method at

PT ABAI, Malang, East Java, Indonesia. Egyptian

Journal of Aquatic Biology and Fisheries, 29(4): 73-91.

https://doi.org/10.21608/ejabf.2025.437609

[17] Adi, I.C., Agus, T., Mochammmad, F. (2019). Financial

feasibility analysis of small-scale fish smoking by

fisherman in home industries. Russian Journal of

Agricultural and Socio-Economic Sciences, 12(96): 175-

181. https://doi.org/10.18551/rjoas.2019-12.22

[18] Gray, C., Simanjuntak, P., Sabur, L.K., Maspaitella,

P.F.L., Varley, R.C.G. (1992). Pengantar Evaluasi

Proyek. Gramedia Pustaka Utama.

https://books.google.co.id/books/about/Pengantar_Eval

uasi_Proyek_Ed2.html?id=KlsYdLc7EEkC&redir_esc=

y.

[19] Gittinger, J.P. (1982). Economic Analysis of Agricultural

Projects (2nd ed.). The Johns Hopkins University Press.

https://openlibrary.org/books/OL3495270M/Economic_

analysis_of_agricultural_projects.

[20] Riyanto B. (1992). Dasar-Dasar Pembelanjaan

Perusahaan. Yogyakarta: BPFE Yogyakarta.

https://ugmpress.ugm.ac.id/id/product/ekonomi-

bisnis/dasar-dasar-pembelanjaan-perusahaan.

[21] Idris, M., Ramli, M.I., Latief, R.U., Aly, S.H. (2025). A

model for the economic feasibility assessment of urban

road development in agglomeration areas based on land

value changes. Engineering, Technology & Applied

Science Research, 15(3): 23486-23498.

https://doi.org/10.48084/etasr.10946

[22] Farhani, S., Barhoum, E.M., Grissa, H., Ouda, M.,

Bacha, F. (2024). A techno-economic feasibility study of

electricity and hydrogen production in hybrid solar-wind

energy park. The case study of Tunisian Sahel.

Engineering, Technology & Applied Science Research,

14(4): 15154-15160. https://doi.org/10.48084/etasr.7394

[23] Intyas, C., Purwanti, P., Tjahjono, A., Fadillah, F.A.,

Rifaldo, I.S. (2025). The financial feasibility analysis of

seaweed product at ora food MSMEs in Yogyakarta.

Agromix, 16(2): 266-276.

https://doi.org/10.35891/agx.v16i2.6145

[24] Putra, D. A. S., Intyas, C. A. (2022). Analisis finansial

usaha pembesaran udang vaname (Litopenaeus

vannamei) pada tambak intensif di PT. Mitra Raya

Cemerlang, Kabupaten Probolinggo. NEKTON: Jurnal

Perikanan Dan Ilmu Kelautan, 2(2): 14-29.

https://doi.org/10.47767/nekton.v2i2.382

[25] Kassem, Y., Gokcekus, H., Agila, F.A.R. (2023).

2140



Techno-economic feasibility assessment for the 

promotion of grid-connected rooftop PV systems in 

Botswana: A case study. Engineering, Technology & 

Applied Science Research, 13(2): 10328-10337. 

https://doi.org/10.48084/etasr.5668 

[26] Kandasamy, J., Vimal, K.E.K., Singh, A.P., Magnani, A.,

Gokhale, A., Jagtap, S. (2025). Analysis of key

challenges to implementation of FEFO in perishable food

supply chain. Journal of Agriculture and Food Research,

21: 101848. https://doi.org/10.1016/j.jafr.2025.101848

[27] Transchel, S., Hansen, O. (2019). Supply planning and

inventory control of perishable products under lead-time

uncertainty and service level constraints. Procedia

Manufacturing, 39: 1666-1672.

https://doi.org/10.1016/j.promfg.2020.01.274

[28] Aung, M.M., Chang, Y.S. (2014). Traceability in a food

supply chain: Safety and quality perspectives. Food

Control, 39: 172-184.

https://doi.org/10.1016/j.foodcont.2013.11.007

[29] Thu, H.V.T., Thu, T.N. (2026). The impact of logistics

performance and green logistics performance on intra-

ASEAN goods exports. The Asian Journal of Shipping

and Logistics, 42(1): 24-33.

https://doi.org/10.1016/j.ajsl.2025.11.003

[30] Zakia, M., Hanene, B., Samir, A., Soumeia, D. (2024).

The impact of logistics performance on export market

penetration: An econometric study using GMM.

Financial Markets, Institutions and Risks, 8(4): 51-63.

https://doi.org/10.61093/fmir.8(4).51-63.2024

[31] Aslam, H., Waseem, M., Muneeb, D., Ali, Z., Roubaud,

D., Grebinevych, O. (2023). Customer integration in the

supply chain: The role of market orientation and supply

chain strategy in the age of digital revolution. Annals of

Operations Research, 348: 2145-2169.

https://doi.org/10.1007/s10479-023-05191-y

[32] Uddin, M.B. (2023). Investigating the role of relational

factors on buyer-supplier relationship commitment to

enhance firm performance through supply chain

integration. Benchmarking: An International Journal,

32(6): 2099-2132. https://doi.org/10.1108/BIJ-09-2023-

0625

[33] Kasih, A.F., Ardyan, E. (2025). The effect of service

quality and supply chain agility on customer satisfaction

mediated by customer trust. Jurnal Entrepreneur Dan

Entrepreneurship, 14(1): 33-50.

https://doi.org/10.37715/jee.v14i1.5154

[34] Muharam, H., Chaniago, H., Endraria, Harun, A.B.

(2021). E-service quality, customer trust & satisfaction:

Market place consumer loyalty analysis. Jurnal Minds:

Manajemen Ide dan Inspirasi, 8(2): 237-254.

https://doi.org/10.24252/minds.v8i2.23224

[35] Stabell, C.B., Fjeldstad, Ø.D. (1998). Configuring value

for competitive advantage: On chains, shops, and

networks. Strategi Management Journal, 19(5): 413-437.

https://www.jstor.org/stable/3094221.

[36] Cilekoglu, A.A., Yilmaz, F. (2026). Determinants of

sustainable finance flows: A literature review. Journal of

Economic Surveys, 1-16.

https://doi.org/10.1111/joes.70097

[37] Zaeni, N., Komala, N.S., Lestari, U.I., Suryobuwono,

A.A. (2026). Determination of maritime safety in

Indonesia: Analysis of maritime competence, maritime

safety management and maritime regulation.

International Journal of Economics and Management 

Sciences, 3(1): 190-197. 

https://doi.org/10.61132/ijems.v3i1.1149 

[38] Ariyanto, B., Sudarmiatin, Handayati, P., Suharsono, N.

(2025). Analysis of the application of franchising

systems on business performance in the beverage

franchise business: A case study of ready-to-drink

beverage partners. Harmony Management: International

Journal of Management Science and Business, 2(4): 128-

137.

https://doi.org/10.70062/harmonymanagement.v2i4.491

[39] Ali, A.A., Mahmood, A., Ikram, A., Ahmad, A. (2020).

Configuring the drivers and carriers of process

innovation in manufacturing organizations. Journal of

Open Innovation: Technology, Market, and Complexity,

6(4): 154. https://doi.org/10.3390/joitmc6040154

[40] Aliamutu, K.F., Mkhize, M.V., Adelaide, M.X. (2025).

The role of value chain financing and performance on

profitability of edible oil firms in South Africa.

Cuadernos de Economía, 48(136): 36-44.

https://cude.es/article-page/?id=634.

[41] Abdelraheem, A.A.E. (2024). Value chain analysis and

managing supply chain costs. Uncertain Supply Chain

Management, 12: 1747-1754.

https://doi.org/10.5267/j.uscm.2024.3.007

[42] Langford, A., Turupadang, W., Waldron, S. (2023).

Interventionist industry policy to support local value-

adding: Evidence from the Eastern Indonesian seaweed

industry. Marine Policy, 151: 105561.

https://doi.org/10.1016/j.marpol.2023.105561

[43] Hummels, D. (2007). Transportation costs and

international trade in the second era of globalization.

Journal of Economic Perspectives, 21(3): 131-154.

https://doi.org/10.1257/jep.21.3.131

[44] Oraee, K., Sayadi, A.R., Tavassoli, M. (2011). Economic

evaluation and sensitivity-risk analysis of Zarshuran gold

mine project. In SME Annual Meeting and Exhibit and

CMA 113th National Western Mining Conference 2011,

Denver, Colorado, pp. 126-131.

https://dspace.stir.ac.uk/handle/1893/3061.

[45] Alemu, A.E., Azadi, H. (2018). Fish value chain and its

impact on rural households’ income: Lessons learned

from Northern Ethiopia. Sustainability, 10(10): 3759.

https://doi.org/10.3390/su10103759

[46] Jimenez, É.A., Gonzalez, J.G., Amaral, M.T., Frédou,

F.L. (2021). Sustainability indicators for the integrated

assessment of coastal small-scale fisheries in the

Brazilian Amazon. Ecological Economics, 181: 106910.

https://doi.org/10.1016/j.ecolecon.2020.106910

[47] Swara, S.E., Intyas, C.A., Mendoza, C.A.E. (2026). A

sustainability-oriented value chain and financial

feasibility analysis of zero-waste catfish by-product

processing in Pasuruan, Indonesia. International Journal

of Sustainable Development and Planning, 21(3): 1139-

1149. https://doi.org/10.18280/ijsdp.210315

[48] Gereffi, G., Humphrey, J., Sturgeon, T. (2005). The

governance of global value chains. Review of

International Political Economy, 12(1): 78-104.

https://doi.org/10.1080/09692290500049805

[49] Humphrey, J., Schmitz, H. (2002). How does insertion in

global value chains affect upgrading in industrial

clusters? Regional Studies, 36(9): 1017-1027.

https://doi.org/10.1080/0034340022000022198

2141




