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Background: Koh Si Chang is a coastal island community whose economy has traditionally

depended on small-scale fishing and community—based tourism. Blue crab (Portunus pelagicus)
has long been sold as a fresh raw product, a practice constrained by short shelf life, price
volatility, and periodic market oversupply during peak fishing seasons. These structural limitations
exposed fishers to unstable incomes and encouraged volume-based harvesting, increasing
pressure on marine resources. In response, the Community-Based Tourism Enterprise of Koh
Si Chang sought to shift from a subsistence-oriented fishing model toward a value added,
innovation-driven approach aligned with the blue economy framework, emphasizing sustainable
resource use, waste reduction, and inclusive local economic development.

Objectives: This study aimed to develop and upgrade a blue crab ice cream innovation as a
flagship value-added product for the community. Specific objectives were to (1) enhance
production efficiency and product quality through appropriate technology and participatory
innovation, (2) design a community-owned business and marketing model that ensures fair
income distribution across the value chain, and (3) generate integrated economic, social, and
environmental benefits consistent with blue economy principles and community-based tourism.
Methodology: The research employed participatory action research combined with design
thinking and participatory business and marketing planning. Community enterprise members,
small-scale fishers, and local stakeholders collaboratively analyzed challenges across the entire
blue crab value chain, from harvesting and processing to marketing and tourism integration.
The development process comprised two main stages. First, frequent tourist and local customer
segments were surveyed to assess acceptance, perceived value, and market potential of

processed blue crab ice cream. Parallel supply chain planning focused on enhancing value
addition while ensuring income circulation among fishers, processors, vendors, and tourism-
related enterprises. Product upgrading was achieved through innovation and appropriate
technology adoption, including industrial-grade food mixers, temperature-controlled boiling

SUSTAINABLE a, S systems, batch freezer ice cream machines, and dedicated ice cream freezers. Packaging was
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redesigned to improve hygiene, portability, and tourist convenience, incorporating ready-to-use

spoons and standardized labeling. Iterative customer testing informed adjustments to flavor
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ol profile, texture, and portion size.

Second, a comprehensive business and marketing plan was jointly developed to provide a shared

strategic vision. This plan articulated production targets, cost structures, pricing strategies,
branding through community storytelling, digital marketing channels, and pathways for future
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product diversification, enabling continuous business analysis and adaptive strategy
development.

Results and Findings: Following implementation, the community enterprise increased
its production capacity to 2,625 cups of blue crab ice cream per month, representing
a 26-fold increase from the previous output of approximately 100 cups per month.
Average monthly sales exceeded 2,000 cups, generating total revenue of around
105,000 THB per month (3,500 USD/Month) and an average net profit of approximately 72,000 THB per month (2,400 USD/Month).
Production upgrading also expanded local employment from 6 to 12 community members, each earning an average of 6,000 THB per

month (200 USD/Month). Employment covered the entire production chain, including raw material selection, crab meat extraction, boiling,
ice cream mixing, packaging, and distribution. Three pilot sales points were established at key tourist locations on the island, including the
ferry pier, the Blue Crab Bank learning center, and a community café, increasing souvenir sales by an average of 21,000 THB per month
(700 USD/Month).

The enterprise increased its purchase of blue crabs from local fishers from 10 kg to 50 kg per procurement cycle, reducing post-harvest
losses during peak seasons and stabilizing fisher incomes. Residual crab meat and by-products were further valorized into additional
products, including blue crab bingsu, blue crab gyoza, seaweed-wrapped crab fried rice, blue crab chiffon cake, blue crab cream soup,
and chitosan extracted from crab shells, thereby extending the value chain.

Outcome, Impacts and Sustainability: Socially, more than 12 households participated in capacity-building activities covering
standardized food production, basic GMP practices, cost calculation, packaging design, creative marketing, and digital communication. This
process transformed community members from production laborers into co-entrepreneurs capable of managing costs, quality, and market
strategies independently. Clear role allocation was established within the enterprise across production, procurement, accounting, and
public relations.

A community welfare fund was created by allocating approximately 10% of enterprise income to support members during iliness or income
disruption. The innovation fostered strong local pride, as blue crab ice cream became a nationally distinctive product—the only dessert of
its kind in Thailand—positioning Koh Si Chang as a model of creative, innovation-driven blue economy tourism.

Environmentally, the project promoted responsible fishing by shifting incentives from “catch more—low value” to “catch appropriately-high
value.” Income generated from value-added products supported the Blue Crab Bank learning center, where gravid crabs are bred and
released, contributing to the recovery of coastal crab populations.

A zero-waste approach was implemented across the production process. Crab shells and boiling residues were reused for black soldier
fly larvae cultivation as aquatic animal feed or processed into chitosan for ecological cleaning products. These practices reduced organic
waste by over 95%, minimized odor pollution, and significantly lowered waste transport from the island, establishing a closed-loop blue
resource cycle.

The blue crab ice cream innovation demonstrates integrated sustainability across economic, social, environmental, and cultural dimensions.
By embedding innovation within community-based tourism and marine conservation narratives, the enterprise created a distinctive local
identity and a replicable model for other coastal communities. The transition from raw material selling to innovation-driven entrepreneurship
illustrates how blue economy principles can be operationalized at the community level to generate resilient livelihoods, restore ecosystems,
and strengthen local identity over the long term.

Keywords: Chonburi Province, Blue economy, Community innovation, Blue crab ice cream, Sichang Island
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Table 1 Customer understanding and market insight identification under the design thinking process

Dimension

Key questions

Interview and survey findings

1. Preference and
acceptance of blue
crab ice cream

- Do customers like the
product?

- Opinions on flavor and
texture

Most consumers expressed positive attitudes toward the product, noting that the ice
cream offers a novel taste distinct from conventional ice cream and effectively reflects
local identity. The flavor was described as mildly sweet with a subtle salty note and a
distinctive blue crab aroma. However, some respondents suggested improving texture
consistency across production batches.

2. Demand for value
-added blue crab
products within the
community

- What additional blue crab
products would customers
like to see?
- Suitability for tourist
consumption

Consumers indicated a strong interest in a wider range of blue crab-based products,
including both desserts and savory foods, to increase consumption options and better
align with diverse tourist preferences.

3. Interest in local
raw materials and
community narratives

- Which types of local raw
materials are of interest?
- Is the origin of raw

Consumers showed a strong interest in marine-based local ingredients, particularly blue
crab, and emphasized the importance of raw material traceability, environmentally
friendly production processes, and narratives reflecting traditional fishing livelihoods.

materials important?
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Table 2 Results of the analysis of problems and needs for the development of blue crab ice cream

— Limited promotional discounts

BMC Pain Point Gain Point Output (Solution)
Customer - The texture and flavor do not - A smooth and creamy ice - Improve the texture and quality of the ice cream
Segment: meet consumer expectations. cream texture. by using industrial equipment to ensure a smoother
CS - Lack of variety in blue crab ice |- Easy to consume and creamier consistency.
cream product formats - Availability of diverse product |- Enhance the packaging design and include a ready
- Unattractive product appearance [formats ~to-use spoon to facilitate easier consumption.
Value No brand identity, no product - Recognizable and trusted brand |- Develop a recognizable brand identity through
Propositions:  |label ingredients, or product - Attractive product labeling that |customized stickers that clearly represent the blue
VP storytelling clearly presents ingredients and |crab processed ice cream.
incorporates storytelling - Create complete product labels.
- Food safety and quality standards
Consumers are bored with traditional |Provides new and unique The product as a reflection of the local lifestyle and
and repetitive food formats culinary experiences. cultural identity
Customer - No FDA Enhanced aofter-sales service, - Assign roles and responsibilities within the
Relations: - No patent registration for the  |such as following up on customer |community enterprise to strengthen after-sales
CS recipe or production process. satisfaction regarding flavor, services for customers.

product condition, and overall
experience

- Apply for Thai FDA product registration.

- Process of patent registration for the recipe

- Offer discounts for bulk purchases and repeat
customers

Key Activities:
KA

No quality control procedures

Improved production, storage,
and distribution standards to
ensure high—quality products

Quality assurance process by using a step-by-step
checklist throughout all production stages

and cannot meet consumer
demand

Key Few business partners or key Build stronger business networks |Expand business partnerships and strengthen the
Partnerships: |collaborators, resulting in an and partnerships network
KP incomplete production and

distribution ecosystem
Key Insufficient access to key production|Increased access to essential Procure new equipment to upgrade product quality
Resources: resources such as personnel, resources, particularly budget, |and increase production capacity
KR facilities, equipment, machinery, |equipment, machinery, and

and financial capital skilled personnel
Channels: Limited sales channels, with only |Expansion of sales channels to  |Increase distribution channels by partnering with
CH 2 primary outlets: direct sales at |reach wider consumer groups  |local businesses to sell the ice cream at 3 key

the community enterprise and tourist locations

booth exhibitions
Cost Lack of monthly income expense |Clear and systematic monthly — |Maintain clear monthly accounting records including
Structure: accounting income—expense accounting income from product sales and expenses such as
CS labor, utilities, fuel, and machinery maintenance to

track profitability

Revenue The main source of income is from|Efforts to increase production Scale up production volume to meet the increasing
Streams: selling blue crab ice cream, yet  |capacity for blue crab processed |[consumer demand for blue crab processed ice
RS production capacity remains low  |ice cream to meet rising cream

consumer demand
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Figure 2 Examples of equipment and materials procured to enhance the production process of blue crab processed ice cream;

(a) Batch ice cream freezer, (b) Ice cream extrusion and texture formation process, and (c) Semi-industrial food processing equipment

Figure 3 Examples of value-added products made from blue crab;

blue crab fried rice rolls, and (d) Blue crab gyoza
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a) Blue crab ice cream, (b) Blue crab bingsu, (c) Seaweed-wrapped
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Figure 4 Chitosan extracted from blue crab shells, and residual
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crab shells used for rearing black soldier fly larvae as feed for

marine animals; a) Processed blue crab shells prepared for extraction, (b) Black soldier fly larvae reared on crab shell residues, and

(c) Chitosan powder derived from blue crab shells
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ﬂ’I‘W‘i/di 5 (Figure 5)
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used to transform
local raw materials
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value-added
products.

Generate
additional
income and
expand revenue
channels for the

community.
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Figure 6 Ready-to-use packaging design of blue crab ice cream for tourist consumption

MAINITHEN ATUANADINN uazandiuyusaniaeatiaiiu

9

Hrhasnsnamlszanndasas 76 189ANINTNNINEATIIANA
33Uy Fanudn wAedeilarnddndamnniiadane  fals sansaseutugnAnazieuiifiutioiodlgn o tng

HINTW T IuFusaend HedNAa uargUdnuolioawAndodl  fiannsaiindnaninnisudedu andynsiemion uaznszans

wRReanTsRALFaFauNINNdT 2,000 day FeAmdiunig

e lfgyumuliataiuglesan fnmi 7 (Figure 7)

Table 3 Comparison of product trials before and after the adoption of machinery

Comparison aspect

Product trial phase (Before machinery)

Post-machinery implementation phase

Production mode

Small-scale production, primarily labor-intensive,
relying on traditional tools such as manual whisks

Semi-industrial production using mechanical mixers and
ice cream machines

Production capacity

Approximately 100 cups per month

2,625 cups per month

Flavor consistency

Flavor varied between production batches, depending
on individual labor skills

Consistent flavor with precise control of recipes and
ingredient proportions

Ice cream texture

Coarse texture, insufficient smoothness, occasional phase
separation

Smooth and creamy texture with a uniform structure

Overall product quality

Prototype-level quality

Commercial-ready quality

Production standards

Non-systematic, dependent on producer experience

Clearly defined production procedures with quality
control

Food safety

Limited control; not yet compliant with certification
requirements

Capable of upgrading to food hygiene standards and
FDA (Thai FDA) compliance

cost of 22 THB per cup

Shelf life Short shelf life; rapid sale required Extended shelf life under appropriate cold-chain
conditions
Unit cost High unit cost due to low production volume; average | Reduced unit cost due to improved production efficiency;

average cost of 12.6 THB per cup, representing a 43 %
cost reduction

Consumer feedback

High interest in novelty, with suggestions regarding
smoother texture and greater consistency in texture and
flavor

Higher consumer satisfaction with increased likelihood
of repeat purchases

Commercial competi-

tiveness

Limited to market testing stage

Able to compete in tourism markets with expanded
distribution channels
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Value Chains of Blue Crab Ice Cream Product

Old Value Chains

The pilot distribution of the value-added blue crab ice cream resulted in 260
cups sold within three months, generating approximately 21,000 THE in
benefits for ity stakeholders. The initiative also purchased raw blue
crabs from local fishers and created 13 jobs across the value chain,

The community enterprise on Koh Sichang has a production capacity of 215
cups of processed blue crab ice cream per month, with one production
cycle per month and @ workers, as the process is mainly manual.

New Value Chains

Once the project is completed, production capacity can be increased, and costs can be reduced
by approximately 40%. The total benefits to community stakeholders are expected to reach
127,500 THB per month. Throughout the year, local small-scale fishers will supply raw materials
------ i ly, and employ within the value chain is projected to increase to 12 workers.

With support for equipment and machinery, ice cream production capacity could increase by 21 times (from 215
cups per month), reaching an average capacity of 2,625 cups per month, with an average sales volume of
approximately 2,000 cups per month, rep ing around 7% utili of the installed production capacity.
The community enterprise would be able to distribute three ice cream freezers, generating a total revenue of
105,000 THE per month and a net profit of 72,000 THE per month from three sales points in tourist areas. This
expansion would boost income distribution and increase community employment from 9 workers to 12 workers,

The revenue generated amounts to 3,500
THB per purchase cycle. Since only 50%
of the crabs are used for ice cream
preduction, the remaining portion is kept!
by the suppliers or sold to others.

the actual raw material cost is 1,750 THB.

1.Purchasing Blue Crabs
Local fishers supply 10

THA per kilogram,

Income generated: 4,500 THB
per production cycle (1 cycle
per month).

The selling price is 40 THE per
cup, with a production cost of
26.53 THB per cup.

A total of 260 cups can be sold.

Income generated: 13,000 THB

The revenue generated is 17500 THB
per purchase cycle. Since only 50% of
the crabs are used for ice cream
production, the remaining portion is
kept by the suppliers or sold for other
food processing.

the actual raw material cost Is 8,750 THB.

Income generated: 26,000 THB
(4 production cycles per
month)

Total income generated:
84,000 THB
(or 12,000 THE per vendor)

Figure 7 Comparison between the old value chain and the new value chain after development implementation

2. NMTPBNUUUUNREIATURZNTITARTIA (Business
Model Canvas)
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(SDG 14: Life below water) Tunnuziitusziunlenng Squalna
TysouniausafAnasugiadsinidulilunsoy BCG model
(Bio-Circular-Green economy) Lﬁmf\uﬂ%um‘;ﬁ%ﬂ‘iﬁﬂ%ﬁ@’m
NINLINTNINLADENENAR LATAENHTANTINTRHYAAN
Tiurieemmmneils (Uraiwon, 2018) Asfiuidmmisnanasjaui
nadulafdednungmmineanaiiastiu (Sustainable local
growth) Tnelmadhgmndnansesesmaienn heimeasuarii
Bennett et al. (2019) wae Cisneros-Montemayor et al. (2019)
Anzinadigumnlszasiintindugniaadewdniuay
\Benzdupanidentd wodn nsdasdnnisulsgleamaia
AARAUINAAR AN EY LaTn1TREeARANEDIALAN
(Place-based products) ﬁQHTﬁﬁuﬁumm‘mﬂ%’NaﬂﬂﬁﬁLﬁWi’ﬂ
inensnens aausegela tunnsvinlazandnananny uaziii
AriAsnIAsEgRarasasadaulusrazana uonannii
nagiRnEenananglsUnalfinsey Blue growth strategy
Se3Fudn iR LAsEgReAiRuTiuszauANdIEe
sufiugesysonnnsfifirsugie dns wazAsundoninfos
i Tnsawiznisaivaugsissnadnuaziamiaguaniu
mAlszaauazaaza anansadntamalulad nseann
Lmem‘igﬂumwﬂ@ﬂmﬁﬂmm‘i (European Commission, 2020)
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Table 4 Results of the business model canvas for blue crab processed ice cream

Key Partnerships (KP)

Key Activities (KA)

Value Propositions (VP)

Customer Relationships (CR)

Customer Segments (CS)

Partnerships supporting
knowledge, production
factors, and product
development

- University networks

- Relevant government
agencies

- Local community
networks

Partnerships for study visits
and product distribution

- Educational institutions
- Relevant government
agencies

- Relevant private sector
organizations

- Tourist groups and other
stakeholders

Partnerships supplying raw
materials and utilizing by-
products from production

— Local fishermen

- Community members,
particularly the elderly

- The Blue Crab Bank
Learning Center, Koh Si
Chang District, which
utilizes production
by-products to raise black
soldier fly larvae

Production

- Design

- Manufacturing /
Production

- Production control

- Distribution
Problem-solving and
improvement

- Product quality improve-
ment

- Development of
marketing and public
relations strategies
Networking and collabora-
tion

- Product promotion and
public relations

- Training and capacity-
building activities

- Study visits /

Learning exchanges

Products and services

- Standardized production
sources

- Accurate product labeling
- Special privileges for
regular customers

Gains Creator

- Creating new experi-
ences through the
consumption of local food
Pain Relievers

- Can be consumed at any
time

- A novel tasting experi-
ence and provides access
to rare or unique food
items that are not available
in general markets, with
distribution exclusively on
Koh Si Chang.

- High product quality,
using premium local

Key Resources (KR)

ingredients and offering
an easy-to-consume

Human resources

- Members of the
community-based
enterprise and local
fishermen

Financial resources

- Cash flow and invest-
ment capital

Intellectual resources

- Formulation and
development of the blue
crab-based ice cream
recipe

Materials

- Fresh blue crabs sourced
directly from local fishers as
the primary raw material

- Creates a memorable
consumer experience
through its appealing,
clean, and safe appear—
ance, while reflecting local
identity and incorporating
product storytelling

Efforts are made to build
long-term relationships
with customers, such as
creating opportunities for
customers to participate in
product development,
offering free tasting
sessions and collecting
feedback, introducing new
product presentation
formats to enhance novelty
and customer satisfaction,
providing discounts for
bulk purchases or repeat
customers, and incorporat-
ing storytelling to convey
the product’s origins and
cultural significance—
thereby fostering an
emotional connection
between customers and
the product

Channels (CH)

- Community-Based
Tourism Enterprise serves
as the primary distribution
outlet for the blue crab—
based ice cream

- Product booths are also
set up at various locations
on Koh Sichang, such as
government offices, local
festivals, and community
markets

Customer jobs

- Seeking leisure time and
stress relief from work

- Looking for relaxation

or comfort through food
consumption

- Wanting to learn, explore,
and discover something new
- Intending to support local
community products

- Searching for signature
products that represent the
localness

- comparing products
through online reviews
before making a purchase
Gains

- Desire for unique and
novel eating experiences

- Wanting to connect with
the cultural roots and local
food heritage

- Seeking products with
clear, complete labeling
information

- Preferring aesthetically
appealing and well-
presented products

- Expecting food that tastes
good, can be enjoyed at any
time, and is affordably priced
Pains

- Concerns about inade-
quate product quality, for
example, flavor not meeting
expectations, missing
expiration labels, or lack of
utensils such as ice-cream
spoons

- Unattractive product
appearance or poor design
that does not enhance
consumption experience,
including unclear or weak
local identity

Cost Structure (CS)

Revenue Streams (RS)

total production cost)

approximately 60% of total

cost)

1. Raw materials fresh, clean, and high-quality ingredients sourced directly from
local small-scale fishers, along with other necessary inputs (approximately 30% of

2. Labor from community members, paid at 500 THB per day (accounting for

3. Operation costs such as utilities costs at approximately 10%

The revenue of the Koh Si Chang Community-Based
Tourism Enterprise comes primarily from the sales of
blue crab ice cream, which generates a profit margin of
approximately 45% of the selling price
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NFIAITNEIANINANY TV RITTULTA

NSEUIRNISTAAAIBBNLULY (Design thinking)

wHIRRANITUANNMTAMEIEsnuLY (ASUn1seensy
atneninsaanslugiuznsauniinAnisasiusyudidy
gudnans (Human-centered design) WilaaE e innssaiinay
Tandiaaugiasnisuecflde3s (Braun & Clarke, 2022; Résch
et dl., 2023) NarUALMMIAINEILENELRaY 5 Tumpundn
THur nsvinaudintaudumuasifiaamFaade Empathize)
n19fgniley (Define) N1F9EANANNAAEEINNTTA (Ideate)
NEEE NG (Prototype) UALANSYIARDY (Test) Beyjnimen
\Antnuuuaugy (terative process) tatI3tnlqaunaniaudla
atasiniilos D AN ANTULEUYA3 98 9HYM MU UYIZBInTs
WA HAULAZLATEEA9 314510 Bason (2014) waz Manzini
(2015) BWFudn napinszuaNnIsAABIRENLLY UAY
N3¥UAUNN3 Co-creation M1 IWIZALLNN Fa8LaB3Ha3NS
AnenmaesUszensiinaneduisaneenuuy (Co-designers)
unndrnnaiuiesgsunlsunevteduslng deuilugnis
a31niRnaamdsns (Social innovation) AiflAaxEAmEw
LAZAIN1DsBYeR (A Tuszarand HaneInfinszuannnsAn
Fepanuuusalunuma Ay un1sWmuInaafuTiannis
snminennstinstulineulandnainadelne Tasligoyds
SndnualAafs Kimbell (2011) uaz Liedtka (2018) uans T
dnstEnsruaumMssinuuuaznaeapuiugus lnassesng
fiLiiad (Iterative prototyping and testing) FrEAAAHIRENTB
M WaRs et uazialanaanadSa@enidied
Tnaienztungraamaarnmdnuasgsmiiasin

LLNuQiﬁ@LLﬂzﬂ”l‘sm@ﬁﬁ (Business Model Canvas)

WIAANITININEEIRAuazNIRAALTNBIAATNS
A tunisduinfeursygiagiugnaugaindsin Tng
LQW’]%T%U%UW&I@GLﬂiiﬂgﬁ@ﬁﬁ/’llﬁuﬁLﬁuﬂﬁiﬂ%"lﬂﬁﬂﬁﬁﬁl’)&l
(Shared value) ¥1AN9INNTUENTUAIIIAN (Porter & Kramer,
2011) napanuuvlRagsiafiIIzasAinsAilaiaienia
yasugia §an LazANIndeN AmFnsauLMIATeY
Social Enterprise Business Model ﬁﬂﬁuﬂﬁmﬁﬂﬁffﬁ Lﬂ%’ﬂ\‘lﬁ@ﬂﬂ'w
WAUESATUAZNNIAATA (Osterwalder et al., 2024) iilerinvnn
AD4F (Value proposition) 289WARSTW 12 N385 19lBANTH
sndngAuTiesduiididessnauasdndnuolues niax
ABNULLNALMEARIATINIELNAR1ABA0AN (Value-based
marketing) LmeimmmLﬁ@mwﬁbﬂﬁu (Sustainable marketing)
Fabilameifievaudn udansiFosnenniseyinduaznisg
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fidausanmpagr DuvinueaiAearii Bocken et al. (2014) uay
Geissdoerfer et al. (2018) (Huansifingn n1saanuuulnaa
‘ﬁq’iﬁmﬁﬂmwﬂbﬁu (Sustainable business model) ﬁg’mmm’i
AosANIAEEgRe dnn uarAundosdindaadiy aanen
Windananamnsatunisutiuensgaagmliszazenn
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MsRBaNEDITIIUNRITisN N1IRRINIINYVBIYNTN UATHA
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marketing ifiupsftisznauddnyasunagsiagua doeidiin

%

@mﬁhﬁfﬂ;u%{l:ﬂm%’ua (Perceived value)

U
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VBINAAST T AR Hjalager (2010) wae Richards (2018) ‘%!0
AATnzA TR ANINARS T e STiaefiuuaznNsinafien
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NINYINT
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ATEENATAMINTIAN (Social value creation) WAZATTHEU
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(Amatullo et al., 2022; Beckman et al., 2023) WIANTIHNT
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1) WIMNSINBINTTUINAS (Process innovation)
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