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MANAGEMENT | RESEARCH ARTICLE

Sharing knowledge on the sustainable business 
model: An aquaculture start-up case in Thailand
Montiean Pornparnomchai1 and Kittichai Rajchamaha2*

Abstract:  Given the growing population and consumption, coupled with limited 
resources, sustainable ways of living are gaining importance in the modern world. 
This study aims to share knowledge regarding practices for transitioning from 
traditional business model (TBM) to sustainable business model (SBM) based on 
design thinking process and sustainability. An early-stage fish-cage aquaculture 
start-up (FCAS) in Thailand is used as our case study. The study adopts the 
descriptive qualitative case study approach. Design thinking, sustainability, and lean 
business model canvas (LBMC) are used as well. Data are collected from 15 parti
cipants including customers and stakeholders, using semi-structured interviews, 
field interviews, focus group discussions, and pilot testing. Direct content method is 
used to analyse data at the firm-level. Data triangulation helped improve comple
teness of findings. The results highlight that SBM, adapted from the LBMC, and its 
contributions can be used to share and reflect new knowledge on understanding of 
FCASs in Thailand.
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1. Introduction
Aquatic animals, especially fish, are protein foods that provide good nutritional value and are 
inexpensive in Asian countries, particularly Thailand. Fish has complemented rice since the time of 
their ancestors until now, and aquatic animals continue to be exported, earning tens of millions of 
baht per year as income to Thailand. In the past, the natural water sources were rivers, canals, 
reservoirs, swamps, or the sea, where aquatic life was abundant because of lower population and 
consequently, better environmental conditions. Nowadays, however, the natural catch is uncertain 
and has been declining. The destruction of the environment, especially watersheds, has limited the 
fishing area, and sole reliance on wild-caught fish is unsustainable, given the significant growth in 
population. From social, environmental, and economic perspectives, the aquaculture business 
therefore plays an important role for human beings, such as ensuring food security. Both fresh
water and coastal aquaculture businesses reportedly witness annual growth in the total farm 
production volume and the value of the product. Moreover, with an increasing population, 
a growing middle class, and increased resource use, our current ways of living and doing business 
are becoming unsustainable. The fish-cage aquaculture start-up (FCAS) is a vital industry and is 
expected to play a key role in facilitating the transition towards greater sustainability with regard 
to dynamic changes (FAO 2018).

Currently, Thailand is facing the problem of steady decline in farm sizes because of the rapidly 
growing population and limited availability of land for agricultural production. Given the lack of 
efficiency in operations and poor management, the development of the aquaculture sector has 
been slow, in terms of productivity and income growth. Therefore, there is a need for improving the 
management of aquaculture businesses with the goal of ensuring steady operations, increasing 
productivity, and enhancing the livelihood of farmers. To achieve these goals, it is crucial to 
develop farmers’ aquaculture business management competencies despite their limited resources. 
The adoption of modern technology and integration of agricultural business models, which are 
essential for management in the traditional business model, can ensure the sustainability of all 
aquaculture farms.

However, transitioning to the sustainable business model (SBM) from the traditional business 
model (TBM) is likely to be challenging for FCASs in Thailand because the possible harms are 
encountered from unsustainable resource use, climate change, social movement, which affect 
commercial FCASs, constituted as private concerns, which by design are relatively closed to direct 
control by external customers and stakeholders other than owners (Weber & Soderstrom, 2012, 
p. 249). Although many Thai FCASs are interested in investing in fish-cage aquaculture businesses, 
most of them still operate under TBMs. Thai FCASs operate their business models focusing on TBMs. 
Many problems have been encountered among Thai FCASs caused from their TBMs’ operations. 
Hence, they face major economic, social, and environmental challenges. Furthermore, current 
“understanding of sustainable business models and how sustainable development is operationa
lized in firms, is weak” (Stubbs & Cocklin, 2008, p. 103), but several clues in academic literature 
indicate that further understanding of these aspects may be of great academic and practical value. 
Despite this, the academic literature seems lacking in this regard, especially in the context of start- 
up firms. Thus, the purpose of this paper is to present the way in which a FCAS can transition to the 
SBM. The study helps provide an understanding of the concept of SBM by using Maurya’s lean 
business model configuration (Fauvel & Ching, 2013; Maurya, 2012) and attending to environ
mental and social aspects; however, design thinking and sustainability are challenges and reflect 
on the transition to the SBM. This paper intends to fill the above mentioned gap by answering the 
following research question as: “How can the fish-cage aquaculture start-up (FCAS), at the early 
stage in Thailand, develop a sustainable business model (SBM) with regard to design thinking?”
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The paper is organized as follows: In Section 2, we present the literature reviews including design 
thinking, lean business model canvas, sustainable business model, and sustainable value. Section 3 
describes research methodological principles. The Results are explained in Section 4 followed by 
Discussions and Conclusions in Section 5. Implications and Contributions are presented in Section 6.

2. Literature review

2.1. Design thinking and customer-centred orientation
Design thinking is an iterative method for the development of innovative ideas to solve complex 
problems. The focus lies on innovation and the development of novel concepts. The aim is to 
test multiple possible solutions to arrive at an optimal one. Furthermore, Brown and Katz (2019) 
introduces the “Design Thinking” model based on customer orientation. Entrepreneurs build up 
their journey empathizing with customers’ needs, identifying and ideating how to satisfy their 
needs with an innovation that will be prototyped and tested. This represents an iterative cycle 
where ongoing feedback is provided (Müller & Thoring, 2012). As with the Design Thinking 
model, the “Lean Start-up model” is also customer—centre oriented (Ries, 2011). This kind of 
model was designed for labour-intensive firms like high—tech and electronics businesses. In 
order to develop innovative solutions in a climate of uncertainty new business ventures or 
existing firms need to have a deep knowledge of their consumers (Blank, 2020). The idea behind 
this approach relies substantially on user-centred orientation. Consumers are intensively 
involved in the whole innovation development process. Here innovations are pre- and post- 
tested creating a constant, ongoing feedback loop (Maurya, 2012; Murray & Scuotto, 2016). 
Thus, design thinking has qualities that could benefit a business modelling process and could be 
a potential alternative to the entire or parts of current sustainable business modelling processes 
because of the broad and generic applicability of the concept (Brown, 2008). According to 
a value-mapping tool, it was developed by Bocken et al. (2015) to support businesses in 
sustainable business modelling. By assisting both start-ups and incumbent organizations in 
formulating or modifying their value proposition to incorporate economic, social, and ecologic 
value, “sustainability” is integrated with the core of the business model. The tool provides 
companies with different stakeholder perspectives and a network rather than a firm centric 
view on value and facilitates an analysis of the current value proposition, the value currently 
destroyed, wasted, and missed, as well as new value opportunities for a range of possible units 
of analysis. The value-mapping tool has a circular shape, where stakeholders each represent 
a slice of the “pie” and the different forms of value (like missed or destroyed) are represented by 
a separate “ring”. The objective of the tool is to enable organizations to create sustainable value 
within their business models (Bocken et al., 2015). Thus, design thinking and the value-mapping 
tool can be incorporated into the design of an SBM in the context of the FCAS to answer the 
research question for the study.

2.2. Lean start-up management and business model canvas
The lean startup management methodology developed by Blank (2020) relies on three principles. 
Firstly, search and execution are different. Most startups try to execute on their plan once they obtain 
funding, never realizing that search and execution are different. For sustaining innovations, 
a business plan is typically written at the close of the concept that moves into development and 
commercialization. That plan describes the execution steps for product development and maps the 
overall value proposition of the innovation. Secondly, Startups are not smaller versions of large 
companies. Most startups begin by envisioning themselves as having customers, sales, and 
a complete business model, that is then developed into a business plan that guides the search for 
startup funding. The business plan describes the execution process needed to develop the envisioned 
business. However, it relies on lots of assumptions, which are usually found to be mostly incorrect 
when the startup team visits its first set of customers. Finally, search requires a temporary organiza
tion designed to search for a repeatable, scalable business model. The real output of the search 
activity is a repeatable, scalable business model that can serve as a guide for sales and commercia
lization. Each of these principles can be reframed to fit the context of innovation in enterprises.
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The lean start-up process involves four parts. Three were described by Blank (2020) in his 
explication of the model: the business model, customer development, agile development, and 
the minimum viable prototype (MVP). The process involves continuous iterations of customer 
development, MVP, and business model changes, repeating until a scalable, repeatable business 
model emerges. The value of the lean startup approach is that the business model, which is 
schematized using the business model canvases, is the principle convergence point of the process.

The Business Model Canvas (BMC) was introduced by Osterwalder et al. (2011), addresses this 
confusion by providing a much-needed visual encapsulation of the business model and a clear 
vernacular, which facilitates discussion and debate without sacrificing the complexities of the busi
ness. Osterwalder et al. (2011) present a BMC framework including nine components: key partners, 
key activities, key resources, cost structure, value proposition, customer relationship, channels, 
revenue streams and customer segments. According to the Design Thinking and BMC based on 
customer orientation (Brown & Katz, 2019; Maurya, 2012; Murray & Scuotto, 2016; Osterwalder 
et al., 2011), Kim et al. (2006) used three dimensions, current value, potential value and customer 
loyalty, to consider the customer segments. The current value becomes a measure of customers’ past 
profitability, potential value becomes a measure of the possibilities of additional sales and the 
customer loyalty can be a measure of customer retention. Similarly, the study focuses on the SBM 
based on customer values; thus, it performs customer segmentation by using the values.

The BMC allows the development team to evaluate all nine elements first separately and then 
together, thereby facilitating new insights that would not have been possible without this holistic 
perspective. As part of a lean startup approach, the Business Model Canvas helps the team validate 
business model hypotheses until it finds one that is repeatable and scalable. The layout of the 
canvas helps make sure the team is not overlooking key elements. Most startups, for instance, tend 
to focus too much on the solution and the customers, neglecting channels, the value proposition, 
and the resources they need. Although the BMC can help answer certain questions, but it may not 
be designed to conform to the business model of the early-stage start-ups, which need to apply 
lean management focusing on the development of their effective business models to solve 
customer problems and create customer values, and it does not allow for this extension to the 
extent that Maurya’s (2012) Lean Canvas does. The Lean Business Model Canvas (LBMC) was 
specifically developed for the startup entrepreneur and is intended to better capture the uncer
tainty and risk of the start-up.

Consequently, Maurya (2012) further developed the framework titled as “the lean business 
model canvas” (LBMC), which was adapted and extended from BMC initiated by Osterwalder 
et al. (2011). The LBMC focuses on problems, solutions, key metrics, and competitive advantages; 
thus, it fits the early-stage start-ups and proposes to address the four issues including key 
activities, key resources, customer relationships, and key partner. Finally, the “key partners” was 
removed, which was the difficult part according to the developer. Certainly, there are products, 
which need key partners right from the beginning, but it claims that most products do not fall in 
that category. Thus, LBMC is an appropriate model for developing innovative business model for 
innovative start-ups at the early stage (Fauvel & Ching, 2013; Maurya, 2012). Therefore, LBMC is the 
most suitable tool to propose the sustainable business model (SBM) in this study.

2.3. Sustainable business model and sustainable value
The core of business model innovation is rethinking the value proposition that is the product/ 
service the firm offers to its stakeholders. Traditional business model innovation has been about 
creating new forms of customer value, focusing on customer benefits such as functionality, 
convenience, and well-being, which are often intangible; it also focuses on how the firm captures 
value through economic or exchange value, paid by the buyer to the producer, generally defined 
financially, although it may also include intangible benefits such as market access (Bowman & 
Ambrosini, 2000). The concepts of value captured and value uncaptured offer a framework to 
investigate where and how value is captured in the business model and where additional value 
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might be created and captured. Recognizing value captured and value uncaptured, as well as 
identifying the opportunities represented by value uncaptured, is an effective approach to sustain
ability-focused business model innovation (Yang et al., 2017).

As to the sustainable business model (SBM), it is not necessarily achieved through technology, 
products or service innovation alone, but also through the business model itself (Girotra & 
Netessine, 2013). Additionally, in making the transition to a sustainable industrial system, busi
nesses can create economic, social, and environmental benefits for a multitude of stakeholders. 
Moreover, encompassing economic, environmental, and social aspects while considering the needs 
of all stakeholders, rather than giving priority to shareholders’ expectations (Stubbs & Cocklin, 
2008), and aligning the interests of all stakeholder groups, are seen as key aspects of SBM (Basly & 
Hammouda, 2020; Evans et al., 2017; Torri, 2012). This implies changes in the way business models 
are conceptualized as regards their exchanges and relations with stakeholders. Thus, a key aspect, 
in this transformation to SBM, is the adoption of a sustainable value proposition that explicitly 
considers multiple-stakeholder value creation and particularly considers “society” and “environ
ment” as stakeholders (Bocken et al., 2015). Similarly, Lüdeke-Freund (2010, pp. 32–33) states that 
“organizations, adopting the SBM, must develop internal structural and cultural capabilities to 
achieve firm-level sustainability and collaborate with key stakeholders to achieve sustainability for 
the system that an organization is part of. In one word, the SBM is a model where sustainability 
concepts shape the driving force of the firm and its decision making.” This recognizes that the core 
of sustainable value of SBM is not just creating and delivering customer value, but also a model in 
which the environmental and social benefits are embedded (Chesbrough, 2010; Osterwalder et al., 
2011; Teece, 2010; Zott et al., 2011). As to the sustainable value of the SBM, it represents not only 
environmental sustainability but also social and economic value (Ueda et al., 2009).

Sustainability is crucial to create long-term high value in manufacturing system. Sustainable value 
creation requires systems thinking in order to maximize total value captured. There is a need to better 
understand how companies can improve sustainable value creation. Value is commonly understood 
as monetary value; however, sustainability requires a more comprehensive view of value that includes 
social and environmental benefits. This is what is denoted by sustainable value (Evans et al., 2017). 
Sustainable value includes economic, social, and environmental value. Sustainable value captured is 
the benefit delivered to the company and its stakeholders; it includes not only monetary value but also 
the wider value provided to the environment and society. Therefore, sustainable value forms are 
captured through economic, environmental, and social value. Economic value captures profit, return 
on investments, financial resilience, long-term viability and business stability (Basly & Hammouda, 
2020; Bocken et al., 2015; Evans et al., 2017; Torri, 2012; Ueda et al., 2009). Improved resource 
efficiency, low waste, biodiversity, pollution prevention (air, water, land), energy efficiency, clean 
farming system, and renewable resources are all elements of value captured for the environment 
value (Bocken et al., 2015; Evans et al., 2017; Ueda et al., 2009). While well-being, community 
development, secure livelihood, labour standards, health and safety, and equality and diversity are 
defined as social value (Bocken et al., 2015; Evans et al., 2017; Ueda et al., 2009).

3. Methodology

3.1. Research design
Qualitative research with the case study approach (Cresswell, 1998; Yin, 2003, 2013, 2017), design 
thinking (Bocken et al., 2015; Brown, 2008), and LBMC (Maurya, 2012; Osterwalder et al., 2011) are 
used in the study. The purposive sampling technique is used in ethnobotanical study as a tool for 
informant selection to specific knowledge in practices through a case study (Tongco, 2007). This is 
because it represents a deliberate choice of an informant due to the qualities the informant possesses 
and is a non-random technique that does not need underlying theories or a set number of informants. 
Although in simple terms, the researcher decides what needs to be known and sets out to find people 
who can and are willing to provide the information by virtue of knowledge or experience (Tongco, 
2007). Moreover, purposive sampling is especially exemplified through the selection of key informant 
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techniques (Garcia, 2006). Moreover, the reasons for adopting a purposive strategy are based on the 
assumption that, given the aims and objectives of the study, specific kinds of people may hold different 
and important views about the ideas and issues at question and therefore need to be included in the 
sample. The stratified form is used as a form of purposive sampling. The sample is then stratified by the 
characteristics of the participant or group, with a specific number allocated to each stratification. 
Categories are considered as types of customer segments and stakeholders’ roles engaged with 
FCASs. Types of customer segments are divided into two segments, including Segment I (regular 
customers at existing market segment—Merchants at Fish Markets) and Segment II (new customers 
at new market segment—Other FCASs). Another is stakeholders’ roles engaged with FCASs including 
a Government representative, a supplier, a technical Expert, and a business Expert, etc. However, and 
importantly, there needs to be a clear reason linked to the aims and objectives of the study to show 
why each group is different. Moreover, in terms of interviews, they must have something to add to the 
study (Campbell et al., 2020). As to the objective to share knowledge in practices for transitioning to 
SBM of a case study, the study also relied on other data sources. Thus, the data collection consisted of 
several primary and secondary data sources, semi-structured interviews (McFoy, 2004), field inter
views (McFoy, 2004), and focus group discussions (Addis et al., 2005). Population was sampled from 
informants chosen based on customers and stakeholders (15 informants) involved in a case study. 
Sample size was justified as sufficient and relevant based on knowledge collected from experienced 
key informants. Data analysis used through the direct content analysis method (Hsieh & Shannon, 
2005) was linked with relevant theories under the unit of analysis at the firm level. The data 
triangulation helped us improve the completeness of the information (Eisenhardt, 1989) and the 
accuracy of the study’s findings (Jick, 1979). Finally, we analysed all the data gathered with specific 
regard to the LBMC (Maurya, 2012), which served as a structure to show the findings.
3.2. Design thinking process
We now present the design thinking and value-mapping steps, to address the research question 
and develop the intended data collection design.

The first step was to set the questions for developing the SBM based on several rounds of 
literature reviews.

The second step developed the preliminary questions for developing the SBM based on several 
rounds of literature reviews and in-depth interviews of customers and a few experts, including 
technological and business experts. Subsequently, we developed the initial SBM, in which LBMC 
framework and a prototype was applied. The in-depth interviews and data collection used semi- 
structured questionnaires to develop initial questions on purpose and potential configuration of 
a possible combination of value mapping and design thinking. Based on the gained insights, the 
preliminary questions are:

What principle of design thinking should be addressed?

At which stage of the SBM development process should they be addressed?

Based on the LBMC framework, who are the target customers?

What are customer problems; what are customer expectations?

What are the existing solutions provided to customers?

What are the gaps or opportunities to improve SBM?

What channels are suitable?

What are value propositions?
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What are unfair advantages?

What are revenue streams and cost structures?

After having answered these questions, the initial SBM and a prototype was developed.

The last step required the design of a refining workshop for the pilot programme for test and 
reconfiguration of the SBM concept. Further, prototype refinement was required with data col
lected from several rounds of literature reviews, in-depth interviews, and focus group discussions 
via the refining workshop with 15 key informants including 4 regular customers (Segment I as 
Existing Market Segment—Merchants at Fish Markets), 3 new customers (Segment II as New 
Market Segment—Other FCASs), a government representative, a supplier, a technical expert, and 
a business expert. Based on the gained insights, a workshop design was developed, piloted, and 
refined. By testing the resulting design with customer and relevant stakeholders, potential 
improvements were identified and incorporated in the process. However, the workshop partici
pants were free to decide the selection criteria to evaluate the ideas. To improve the workshop 
flow, however, the criteria were determined as “feasibility” and “impact”. This and other improve
ments led to further processes for developing the output based on the LBMC for the initial SBM and 
refining the FCAS prototype.

3.3. Case study selection and description
The holistic case study is a type of case study that involves the examination of a single unit of 
analysis (Yin, 1984). The researcher selects a single organization as a single unit of analysis and 
examines every process, aspect, and relationship with its industry/market. Choosing this study 
design implies the use of a single case study because the amount of information obtained from the 
case is limited and can be processed to consider the specific instance of interest. The uniqueness of 
the study context also suggested that a single case would be useful in evaluating current theory in 
a “new” context (Eisenhardt, 1989). However, use of a single case study has been criticized and 
viewed as a significant limitation of this study. For example, according to Rowley (2002), when 
employing case study methodology, replication logic through analysis of multiple case studies is 
essential to establish external validity and rigor.

As to the description of the case study, “Firm A” is a start-up firm (fewer than 10 employees), 
which was founded to provide quality products including qualified tilapia fish and innovative 
feeding machines with the adoption of operating systems and technology transfer services free- 
of-charge. The firm was selected as the start-up case study due to its role as the first mover and as 
the innovation-driven entrepreneur requiring transition to SBM from TBM. Moreover, the firm 
received grants from the Technology and Innovation-based enterprises development fund of the 
Thai Government.

The rationale for such a case selection is relevant to influential entrepreneurial characters and 
the pathway that they are somehow unique or incomparable to their peers. Regarding the 
entrepreneurial individuals and the pathway of the CEO of the firm selected as a case study. 
Based on the in-depth interviews conducted for the study, the CEO holds an undergraduate 
qualification in agribusiness industry and a post-graduate degree in entrepreneurship and innova
tion management from a leading university in Thailand. The CEO is extroverted, more intuitive and 
thinking oriented. In terms of character, the person is motivated by a strong need for achievement, 
power, and affiliation. Coupled with a strong orientation towards a desire for independence, that is, 
to be his own boss, the CEO is driven by the need to seek new and bolder challenges for the 
business model enhanced by the desire for innovative management. Consequently, the CEO 
believes that good agribusiness ecosystems can promote and support the FCAS to survive and 
grow and not only for financial gains, but also to create business sustainability among environ
ment and social perspectives.
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The study uses only one case because it was not possible to obtain information on other firms 
operating in a similar context, related to the SBM. On the other hand, the FCAS selected as a case 
study is the first mover of FCASs in Thailand, pursuing implementation of the SBM through the 
entire entrepreneurial life cycle.

4. Results
Key findings and relevant quotations are presented in this section to answer all research questions 
based on nine components of the LBMC framework, consisting of customer problems, solutions, 
value propositions, channels, unfair advantages, cost structure, revenue streams, and key metrics 
related to “Firm A” shown below.

4.1. Problem and customer segment
With regard to the design thinking process and preliminary research study as per the research 
method identified, findings indicate that Firm A’s target customers under SBM differed from TBM. 
This is because customers’ pain-points turned out to be business opportunities and this was seen 
in two segments—segment I and segment II. Segment I focuses on regular customers at the 
existing market as well as the TBM, whereas Firm A’s SBM aims to search for new solutions to solve 
the problems of merchants as customers, who need qualified fish. Segment II indicates to seek 
new business opportunities and challenges, is focused on new target customers who are other 
FCASs in the same industry, but still operate their businesses based on the TBM. These customers 
need new solutions to improve their fish farming and are unable to source new ideas or solve their 
problems or are limited by innovation resources. The findings show problems, divided into each of 
customer segments, are importantly encountered by an FCAS as a case studied in Thailand as 
followings:

4.1.1Unqualified fish delivered to customer segment I, merchants at fish market, caused by 
ineffective fish farming management. 

4.1.2Ineffective fish farming of other FCASs as entrepreneurial society, caused by leftover 
fish food effected to wastewater, fish diseases, different fish sizes, longer farming time, lack 
of skilled labour, and limited capital. 

Some of the key quotations can be collected to define customers’ problems shown below:

Currently, FCASs are still unable to deliver qualified Nile-tilapia fish that meet our criteria on 
quantity, quality, time, and price (Customer segment I—Merchants at Fish Markets). 

We face problems related to fish feeding by unskilled workers, which leads to leftover fish foods, 
occurrence of waste-water, infectious diseases in fishes, different fish sizes, and longer farming 
process time. Hence, we cannot deliver qualified Nile-tilapia fish at present. However, we need to 
improve our TBM, but are still unable to solve the problem (Customer segment II—Other FCASs). 

4.2. Solutions
Regarding the aforementioned problems and customer segments, Firm A’s SBM has developed and 
proposed key two solutions, Solutions I and II, to solve pain-points of customer segments I and II.

Solution I involves improving and transforming from TBM to SBM with three key strategies: using 
new feeding machines for reducing waste from feed and increasing accuracy of feeding volume 
and time instead of labour-intensive, using an application named “Tilapia version 4.0ʹ as 
a controlling and monitoring system for process quality and processing of fish farming manage
ment system, and improving labourers” skills and awareness to conform to working under SBM.

Solution II is a product package, based on three key incremental innovation technologies 
including application “Tilapia 4.0, sensor, and feed dispenser technology”, which is proposed to 
cater to customer segment II (Other FCASs). A product package is designed and developed to 
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resolve the pain-points of customer segment II, who currently manage ineffective fish farming 
resulting in leftover fish feed disposed in wastewater, fish diseases, different fish sizes, longer 
farming time, and who possess insufficient skills to develop and improve incremental technologies 
to solve the problem by themselves; moreover, they have limited capital to invest in research and 
development costs.

Firm A’s SBM includes rethinking based on the design thinking process and the proposed new 
solutions I and II, to solve target customers’ pain-points as described below:

Solution I: To solve the issues faced by customer segment I (merchants at fish markets), Firm 
A’s SBM proposes a new solution by reshaping the TBM to SBM. It finds that key pain-points 
occurred from ineffective fish feeding process; thus, it has developed, tested, and adapted new 
feeding machines based on three key technologies, and included them into its TBM to improve 
farming management and obtain merchants’ commitments (those merchants who need qualified 
fish). The key quotation is shown below:

My teams and I have designed and proposed a prototype of a new feeding machine based 
on three key technologies. After pilot run tests, the prototype’s performance shows valid test 
results and that it is well adapted to our existing business model. This allows to deliver 
qualified fish to merchants, our customers. (CEO) 

Solution II: To solve the pains of customer segment II (Other FCASs), Firm A’s SBM proposes 
a product package based on three key incremental innovation technologies including application 
“Tilapia 4.0, sensor, and feed dispenser technology” to other FCASs for improving their farming. The 
key quotations are shown below:

My business experts and I have found other FACSs, who still have pain-points. This leads to 
big opportunities to propose the new feeding machine as our product package. We intend to 
share it as intellectual property. The design is based on an easy-to-use tool with affordable 
prices to new customers. (CEO) 

Three key technological components constitute the mobile application named ‘Tilapia 4.0, 
sensor technology, and feed dispenser technology’. Technology development is based on 
incremental innovation founded on easy-to-use and reasonable price characteristics. Further 
the technology should be able to help design calculation systems to find the suitable 
amount of fish food to solve the problem of leftover fish feed disposed in wastewater, design 
water-oxygen sensors, camera sensors, and image processing systems for data collection to 
calculate useful information for suitable feeding time and volume, design operating systems 
via application on mobile phones to operate the feeding machine (technological expert).  

4.3. Unique value proposition
We conclude that SBM offers the benefits of unique value propositions (UVPs), helps Firm A address 
customer’s needs and distinguishes Firm A from the competition. The findings are divided into product 
and customer value perspectives. Primarily, firm A’s SBM proposes unique product value based on the 
feeding machine package designed and developed through three key technological components 
consisting of the mobile application named “Tilapia 4.0, sensor technology, and feed dispenser 
technology”. This is done in the context of the three key technologies with incremental, rather than 
radical, innovation concept. Moreover, as to pilot testing results, the product value delivery to 
customers in segments I and II, including costs of leftover fish feed, reduced by 25%, processing 
time per batch of the fish-cage aquaculture farming decreased by two weeks, and transition from 
unskilled to skilled labour was facilitated (the below excerpt sheds additional light on this last point).

Based on the problems highlighted by the design thinking process and research data, I have 
new ideas to disrupt the business model and solve the problems of both customer groups 
and stakeholders. This can be achieved by designing feeding machines based on incremental 
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innovation with affordable price and reconfiguring the business model for sustainability 
regarding economic, environment, and social aspects. (CEO) 

The three key technological components consist of the mobile application named ‘Tilapia 
4.0, sensor technology, and feed dispenser technology’. Technology development thinking is 
based on incremental innovation concepts. It includes developing easy-to-use functions, 
designing calculation systems to determine the suitable amount of fish food to solve the 
problem of the leftover fish feed disposed in wastewater, designing water-oxygen sensors, 
camera sensors, and image processing system for data collection to calculate useful infor
mation for suitable feeding time and volume, designing operating systems via an application 
on the mobile phone used to operate the feeding machine. (Technological Expert) 

Additionally, Firm A’s SBM also proposes unique customer value based on product design thinking 
regarding what customers need and how much they are willing to pay. Moreover, Firm A’s SBM 
designs solve the issues of not only existing customer segment I, but also focus on customer 
segment II and other FCASs as new target customers, which help them become smart farmers and 
strengthen FCASs’ community and society in future. As to customer values, Firm A’s SBM can 
deliver qualified fish as per the contractual agreement and meet quality, quantity, time, and price 
requirements. It can also deliver product packages designed to be easy-to-use, convenient, 
inexpensive, and cheap. This helps create value for customer segment II.

We need qualified Nile tilapia fish of a certain quantity, fair price, on-time delivery, appro
priate weight and size, and free of diseases. (Customer segment I) 

We also need to improve our farming management in order to get qualified fish as per custo
mers’ demands and reduce water-waste caused from over feeding. However, we have limited 
investment and lack the experience of using advanced technology. (Customer segment II)  

4.4. Channel
Firm A’s SBM has redesigned its channels conforming to target customers’ insights and behaviours 
based on data collected from design thinking process and research design. Channels are divided 
into two types including direct and indirect market channels. The direct marketing channels, such 
as salespeople, trade show releases, telephone, email and social media, are designed to serve 
customers’ needs in segment I and others, including indirect marketing channels, are used to 
respond to customers’ needs in segment II through trade distributors.

Normally, we directly purchase Nile tilapia fish from fish-cage aquaculture farmers who are 
selected with qualified profiles. (Merchants at fish market as customer segment I) 

We buy either equipment or machines based on reliable and experienced trade distributors 
who can share technical knowledge with pilot testing results, offer flexible payment terms, 
experienced customer knowledge, and are experienced with regard to the industry. (Other 
FCASs as customer segment II)  

4.5. Unfair advantage
As firm A’s SBM focuses on reshaping its business model based on innovation and sustainability, it 
has planned to rethink business strategies and methods to address the unfair advantage between 
itself and its competitors. Nevertheless, being truly the first to market is not an unfair advantage. 
Firm A’s strategies have been designed to create a competitive advantage based on three key 
strategies: intellectual property, partnership or networking, and knowledge management.

The intellectual property strategy is used to protect the FCAS’s knowledge assets related to 
feeding machine components by registering a petty patent for feeding machine processing, the 
design patent for the feeding machine, and notifying the copyright of the “Tilapia 4.0ʹ application”.
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The partnership or networking strategy is used to strengthen FCAS’s SBM to seek new opportu
nities in accessing market, funding, and research and technology development.

The knowledge management strategy is used to retain FCAS’s talent workers and tacit knowledge 
through the management system with the conditional personnel contracting agreement including 
a non-disclosure statement in the section note or remark. FCAS’s knowledge management strategy is 
formulated and implemented to innovate in the SBM for business survival and future growth.

Some of the key quotations can be collected to define the unfair advantages shown below:

When I rethink and reshape my business model based on innovation, my expert teams and 
I have also planned to formulate three strategies to create unfair advantages to protect 
firms’ unique value from competitors. This includes intellectual property, partnership, and 
knowledge management in the firm. (CEO) 

I requested IP law protections related to IP types including the copyright (for our unique 
software application (Tilapia 4.0) and the petty patent for feeding machine based on incre
mental innovation. (Technical Expert) 

I targeted collaborations and strategic partnerships with leading universities and profes
sional producers. To continue as a learning organization, we design and implement knowl
edge management systems within the firm. For instance, we include the conditional 
personnel contracting agreement with the non-disclosure statement in the section note or 
remark. (Business Expert)  

4.6. Revenue streams
Revenue Streams are the cash flow that a firm generates from the customer segment. This turns 
into earnings after the costs are deducted. It is focused on the value of the service or products and 
the willingness of the customers to pay. Firm A has redesigned its revenue streams for the SBM 
aligned with its customers’ insights and behaviours. The revenue streams are divided into two 
pricing mechanisms, including direct selling method for physical products and product subscription 
or leasing method for the product package to the customers.

Direct selling method is used to directly sell physical products, qualified fishes, delivered to 
existing customers (segment I), who are merchants at the fish market. This method is considered 
to combine cost-plus pricing with market-based pricing because Firm A considers relevant factors 
among customer willingness to pay, the market situation, qualified product qualification, and 
relevant value chain costs to set its price.

Subscription or leasing method is used as the revenue stream of a product package proposed to 
cater to customers (segment II), who are other FCASs, who continue to operate their businesses 
with TBM and also have limited capital investment and lack of skills in technology development. 
Firm A’s SBM provides Customer segment II with a monthly subscription or leasing payment 
method. The subscription-based method allows farmers to lease the product packages they 
need when they need it. Moreover, subscription or leasing frees them from the expense of buying 
and selling the product packages on a regular basis; they are able to upgrade at little cost as more 
sophisticated models come on the market.

I plan to redesign revenue streams in order to conform with reshaping Firm A’s SBM and 
customers’ insights and behaviours. We propose two methods as revenue streams, including 
direct selling method for physical products and subscription or leasing for product packages. 
While Firm A’s TBM only has direct selling method, it now uses both offline and online 
channels. (Business Expert) 
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Normally, we directly purchase Nile tilapia fish from fish-cage aquaculture farmers through 
direct selling method. (Merchants at fish market as customer segment I) 

We prefer acquiring services from the feeding machine packages from the FCAS with either 
a product monthly subscription or a leasing method. (Other FCASs as customer segment II)  

4.7. Cost structure
Cost structures of Firm A as a case study have been reshaped through lean management in order 
to get suitable cost elements aligned with business model strategies and activities conforming to 
the SBM. As to the cost categories of cost structures, there are two main categories: value-driven 
and cost-driven. However, regarding Firm A’s SBM, it designs cost structure categories based on the 
value-driven business model. Moreover, considering the SBM’s cost structure attributes, they are 
divided into two cost elements segmented by cost behaviours including fixed and variable costs. 
Variable costs are technological material and variable conversion costs, marketing and sales 
commission costs. Fixed costs include fixed conversion costs, personal expenses, depreciation 
expenses, amortization costs of intangible assets, fixed marketing and operation costs. Relevant 
quotations, related to developing the SBM’s cost structures, are shown as follows:

Our SBM is developed through LBMC framework and fits the firm at the early stage. Thus cost 
structure categories of the SBM align with value-driven business models because firms focus 
on disrupting business models based on technology innovation to create sustainable value; 
thus, this causes changes to our relevant cost structures. (CEO) 

SBM’s cost structures comprise of both variable and fixed costs. Variable costs are techno
logical material and variable conversion costs, marketing and sales commission costs. Fixed 
costs include fixed conversion costs, personal expenses, depreciation expenses, amortization 
costs of intangible assets, fixed marketing and operation costs. (Business Expert)  

4.8. Key metric
The firm A’s SBM proposes some parameters regarding financial and non-financial measures based 
on its metrics including 12 key metrics. Four financial measures consist of cash burn rate, saving 
non-value-added farming costs, decreasing failure costs caused from wastewater and return on 
equity. The others include eight non-financial measures comprising of runway (time period), 
market share percentages, number of both new and old customers, customer satisfaction from 
sustainable image and product percentages, decreasing unqualified, decreasing farming process 
time, increasing innovation by talented employees and increasing engagement of FCASs’ commu
nity. Relevant quotations are shown as follows:

Firm A’s SBM has designed key metrics regarding financial and non-financial measures 
aligned to our firm’s objectives for 3 sustainable aspects, including economic, environmen
tal, and social aspects. (CEO) 

SBM contains 12 twelve key metrics. Four financial measures include cash burn rate, saving 
non-value-added farming costs, decreasing failure costs caused from wastewater, and 
return on equity. Eight non-financial measures comprise of runway (time period), market 
share percentages, number of both new and old customers, customer satisfaction from 
sustainable image and product percentages, decreasing unqualified fish, decreasing farming 
process time, increasing innovation by talented employees, and increasing engagement of 
FCASs’ community. (Business Expert)  

5. Discussion and conclusion
The paper aims to share knowledge in practices involving design thinking to show transition to the 
SBM from the TBM based on insight information collected among customers and stakeholders of 
Firm A as a case study selected in Thailand. The summary of comparison between TBM and SBM is 
shown in Table 1. Furthermore, the discussions based on the findings reconnected with the 
literatures and conclusions of the study are discussed further on.
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As to the empirical findings of a case study based on design thinking approach, Firm A’s SBM is 
designed and developed by talking with customers and relevant stakeholders, thinking about 
potential solutions and testing such solutions early on to iterate them towards a problem- 
solution fit. Consequently, the design thinking makes transition to the SBM vital as noted by the 
points in Table 1. As reported, the SBM model divides into customers into two segments- segment 
I and II. SBM’s customer segment I is the same as TBM’s. However, with regard to the design 
thinking process, SBM additionally targeted customer segment II, who are other FCASs facing the 
problem of leftover fish food causing wastewater, infectious diseases in fish, unqualified fish size, 
ineffective farming process times, and lack of skilled labour. Consequently, the study’s research 
methodology approaches conform to those suggested by Bocken et al. (2015). The approaches are 
viewed as being circular in nature, where stakeholders each represent a slice of the “pie” and the 
different forms of value mapping are represented by a separate “ring”. Together, they brainstorm 
to enable Firm A to create sustainable value within SBM. Hence, the SBM has proposed new 
business models to solve the root causes of the customers’ problems by finding a new solution 
as a product package based on incremental innovation. This is related to previous research 
suggested by Zott et al. (2011) and Chesbrough (2010) and is not radical innovation. It contains 
three key components as part of the mobile application named ‘Tilapia 4.0ʹ, sensor technology, and 
feed dispenser technology.

As stated in the new solution, it not only proposes to solve problems for customer segments 
I and II, but also aims to design and conform to customers’ needs regarding their willingness to 
pay. Another factor is the ease of use in farming and stakeholders’ voices related to environment 
and social aspects conforming to previous research studied by Bocken et al. (2015). Moreover, 
concerning the results of the pilot run testing under design thinking process, outcomes show 
sustainable value propositions comprising of product and customer value propositions to validate 
and reconfigure the SBM conforming to past studies suggested by Massa and Tucci (2013) and to 
capture value described by Franceschelli et al. (2018).

In consonance with the unique value propositions creating both product and customer values, 
product values point to the SBM’s product package, and are regarded on incremental innovation 
concepts and not radical ones. They address the problems of both customer segments I and II. 
Second, customer values point out the empirical findings. For instance, they show that costs of 
leftover fish food reduced by 25%, farming process time and batch decreased by 2 weeks, and 
transformation from unskilled to skilled labours. This represents the turning point to discussions 
related to differences in value perspectives between two customer segments. Firm A can deliver 
Nile tilapia fishes as per the contractual agreement with customer segment I. A product package 
that delivers value to customer segment II includes the attributes of being easy-to-use, conve
nient, affordable, and flexible payment terms. All these relate to previous studies suggested by 
Zott et al. (2011), Chesbrough (2010), Teece (2010) and Osterwalder et al. (2011).

Although reconfiguring SBM brings in sustainable value, the SBM is aware of preserving its 
competitive advantages for next lifecycle stages, survival and growth stages. The unfair advantage 
is identified with three strategies, consisting of intellectual property strategy, knowledge manage
ment strategy, and partnership or networking strategy. Nevertheless, they are unclear in the TBM, 
not related to the suggestion by Osterwalder et al. (2011).

Taking the discussion, a step further, the remaining components of LBMC include channels, 
revenue streams, cost structures, and key metrics. In fact, channels of the SBM are designed to 
conform to both groups of customers (I and II). For customers of group I, the SBM focuses on both 
offline and online direct marketing channels including salespeople, trade show releases, telephone, 
email, salespeople and social media. For customer segment II only offline indirect marketing 
channels are used. Product packages are sold through trade distributors to earn customers trust. 
Nevertheless, the TBM’s channels use all direct marketing channels the same way as the SBM does, 
except for social media. In the context of revenue streams and cost structures, the revenue 
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streams of the SBM are divided into two types based on pricing mechanisms. This includes direct 
selling as a method for physical products applied to customer segment I, just as in TBM, though 
subscription or leasing was applied only to customer segment II related to SBM’s revenue stream. 
As to cost structures, Firm A’s SBM categorizes cost structures based on the value-driven business 
model and cost structure attributes are divided into variable and fixed costs. Variable costs include 
material costs, direct labour costs, variable utility costs, variable marketing and commission costs. 
Fixed costs include processing outsource costs, salary and wage expenses, depreciation and 
amortization expenses, fixed utility costs, and fixed marketing and operation expenses. 
Nevertheless, the TBM’s cost structure categorized as the cost-driven business model differed 
from the SBM’s structure. While cost structure attributes consisted of variable and fixed costs 
the same way as same as SBM’s, the exceptions included variable processing outsource costs, fixed 
salary and wage expenses, and fixed depreciation and amortization expenses. Regarding the 
overall discussion of the issues among channels, revenue streams, and cost structures, all are 
found to be related to the LBMC suggested by Maurya (2012). Moreover, the results point out 
specific strategies towards Firm A’s context based on a qualitative case study approach suggested 
by some authors (Cresswell, 1998; Yin, 2003, 2013). The design thinking process is aligned with 
Bocken et al. (2015) and Brown (2008). It suggests empirical facts and in-depth information in line 
with usefulness. This helps implementation with other FCASs for transitioning to the SBM as 
knowledge sharing in practice.

Finally, we present discussion and conclusions regarding key metrics. Firm A’s TBM proposes only 
a financial measure as a key metric while firm A’s SBM proposes key metrics regarding financial 
and non-financial measures based on the SBM’s 12 key metrics. These consider four financial 
measures and eight non-financial measures by linking performance measurement to Firm A’s 
strategy and SBM to economic, environmental and social aspects of sustainability approach 
conforming to the work of Ueda et al. (2009), Bocken et al. (2015), and Evans et al. (2017).

6. Implications and contributions
The proposed new knowledge aims to act as the benchmark for practices of Firm A’s Sustainable 
Business Model (SBM) and sustainable value related to the fish-cage aquaculture industry for early- 
stage startup in Thailand. The findings trigger the SBM fit to customers’ needs and stakeholders’ 
requirements among the changing economic, social and environment contexts in Thailand. Thus, 
this paper contributes to both practical and academic contributions in the field of Firm A’s SBM as 
a leading first mover who has been granted support by the government agency in Thailand.

6.1. Contributions to theory
This research sheds light on the specific topics of the fish-cage aquaculture entrepreneurship at 
the early-stage startup business in Thailand. For new academic knowledge based on findings, it is 
found that the leading first mover, as a case study, has expressed changing its strategy, technol
ogy adaptability, business model innovation under redesign thinking. This differs from other 
traditional fish-cage aquaculture start-ups in Thailand. This reflects the understanding of new 
academic context related to specific entrepreneurship phenomena. The Thai fish-cage aquaculture 
start-up entrepreneurship, reflects the need to adapt its strategy and business model to conform 
to the dynamic business environment in Thailand. Moreover, it also provides valuable information 
for suitable design thinking and sustainable business model framework in the transition from 
traditional to sustainable business models adapted under digital transformation circumstances.

6.2. Contributions to practices
The research provides valuable information for suitable design thinking and sustainable business 
model framework in transitioning from traditional to sustainable business model of the fish-cage 
aquaculture entrepreneurship at the early-stage start-up business in Thailand. The study findings 
practically contribute to transfer of knowledge and help diffuse relevant innovation to other FCASs 
in Thailand. Besides, the study also provides valuable information to customers and business 
partners under the supply chain of FCASs’ customers, other relevant industry stakeholders, and 
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Ministry of Higher Education, Science, Research and Innovation of Thailand and relevant govern
ment representatives in Thailand.
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