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Abstract 

The market for lightweight, bicycle-integrated shelters has grown alongside the expansion 

of bicycle touring and bikepacking as a recreational and tourism activity, yet existing products 

remain largely designed and validated for temperate, dry-climate markets in North America, 

Europe, and Australasia. Southeast Asia, characterised by warm, humid climates, monsoonal 

rainfall, high biological contamination risk, and a rapidly growing adventure tourism sector, 

represents a distinct and underexamined market context. This study combines a desktop review 

of scholarly, patent, and industry literature on lightweight shelter design with a netnographic 

thematic analysis of publicly available, anonymised cyclist discourse concerning tent selection, 

bicycle integration, and climate performance. The study is underpinned by an integrated 

theoretical framework combining the Kano model of customer satisfaction (Kano et al., 1984), 

Rogers' (2003) Diffusion of Innovation theory, and the Value Proposition Canvas (Osterwalder 

et al., 2014), used to interpret both product attributes and business viability. Thematic analysis 

identified six themes: price sensitivity relative to perceived durability; the weight–durability–

cost trade-off as a zero-sum design constraint; pole length and bicycle-frame integration as the 

primary determinant of practical utility; scepticism towards dedicated "bikepacking" branding 

as a value-adding attribute; climate- and ventilation-related concerns; and an emergent, corpus-

derived preference for antimicrobial, moisture-managing materials consistent with recent 

bamboo-fibre textile research. These findings are interpreted in relation to advances in 

multifunctional and antimicrobial textile engineering (Alvi et al., 2024; Basit et al., 2018; 

Dakuri & Lolla, 2023) and existing bicycle-integrated shelter patents (Coxworth, 2010; 

Heatherstone, 2017; Noe, 2022; Sari & Purnomo, 2017), yielding a business-oriented design 

and go-to-market framework for lightweight integrated bike tents tailored to Southeast Asian 

warm, humid conditions. The findings hold practical implications for outdoor equipment 

manufacturers, textile suppliers, and adventure tourism operators seeking to serve this 

underserved regional market. 

 

Keywords: bicycle-integrated tents, lightweight shelter design, Southeast Asia, business 

viability, Kano model, antimicrobial textiles, adventure tourism 

  

Introduction 

 The global growth of bicycle touring and bikepacking as both a recreational pursuit and 

a niche adventure tourism segment has driven sustained innovation in lightweight camping 

equipment (Corser et al., 2008; Ward, 2006). Much of this innovation, however, has been 

developed and marketed with reference to temperate or arid touring contexts typical of North 
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America, Europe, and Australia. Southeast Asia, comprising markets such as Thailand, 

Vietnam, Malaysia, and Indonesia, presents a substantially different operating environment: 

high ambient humidity, frequent monsoonal precipitation, elevated microbial and fungal 

growth risk, and a rapidly expanding, price-sensitive cycling tourism market (Fahkrajang & 

Fongsrun, 2026, offers a parallel example of region-specific product adaptation in an 

unrelated domain, illustrating the broader principle that products developed for one cultural 

and climatic context often require substantive redesign for another). 

Existing bicycle-integrated tent concepts, including the NSR Tent (Heatherstone, 2017), 

the Topeak Bikamper (Coxworth, 2010), and Moruta's frame-integrated design (Noe, 2022), 

demonstrate the technical feasibility of incorporating the bicycle into the shelter's structural 

system, reducing packed weight and volume while offering a degree of theft deterrence. 

However, these designs have been evaluated principally in dry or temperate conditions and 

have not been assessed against the specific demands of warm, humid, monsoonal 

environments, where dirt and moisture transfer from the bicycle to the tent interior, fungal 

and bacterial growth on fabric, and the need for high airflow without compromising rain 

protection are of considerably greater practical concern than in the arid contexts more 

commonly discussed in the existing literature. 

Complementing the mechanical design literature, a body of research in the Kano model 

tradition has already begun to formalise consumer preference structures for bicycle-tent 

hybrids. Sari and Purnomo (2017) applied Kano's customer-satisfaction framework to an 

auxiliary bicycle-frame tent-mounting component, identifying attractive, must-be, one-

dimensional, and indifferent product attributes among prospective users. This work provides 

a validated methodological precedent for evaluating consumer preference structures in 

bicycle-integrated shelter design, and is extended in the present study through triangulation 

with naturally occurring cyclist discourse. 

Separately, recent advances in textile engineering offer materials solutions directly 

relevant to warm, humid climate performance. Multifunctional canvas fabrics incorporating 

zinc sulphide, graphene oxide, and zinc oxide coatings have been developed to provide 

combined water-repellent, antimicrobial, and air-permeable properties for tent applications 

in demanding field conditions (Alvi et al., 2024). Independently, a substantial body of textile 

science research has established that bamboo-derived fibres and zinc-oxide-treated cotton 

exhibit superior antibacterial activity, moisture management, and air permeability relative to 

conventional cotton and viscose fabrics (Basit et al., 2018; Dakuri & Lolla, 2023; Kodaloğlu, 

2024; Nayak & Mishra, 2016), while also offering favourable sustainability characteristics 

when processed through cleaner mechanical rather than viscose-based methods (Amjad, 

2024; Li et al., 2021). These material innovations have not, to date, been considered in 

combination with bicycle-integrated shelter design, despite their apparent relevance to the 

antimicrobial and moisture-management demands of humid climates. 

 

Problem Statement 

Southeast Asia's warm, humid climate, combined with its expanding cycling tourism 

sector, represents a market for which no existing bicycle-integrated tent product has been 

specifically designed, tested, or validated. Current designs, optimised for dry or temperate 

conditions, do not adequately address dirt and moisture transfer, microbial growth risk, or 

humidity-appropriate ventilation. Concurrently, the business case for entering this market 

segment has not been systematically examined, despite converging evidence from consumer 

preference research (Sari & Purnomo, 2017), materials science (Alvi et al., 2024; Dakuri & 

Lolla, 2023), and informal but extensive cyclist discourse regarding unmet product needs. 
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Significance of the Research 

This study contributes to the literature in three respects. First, it extends the Kano-model-

based consumer preference research on bicycle-tent integration (Sari & Purnomo, 2017) 

through triangulation with a substantially larger, independently generated corpus of cyclist 

discourse, thereby strengthening the evidential basis for identified attribute categories. 

Second, it synthesises previously unconnected literatures, bicycle-integrated shelter design, 

multifunctional and antimicrobial textile engineering, and diffusion-of-innovation theory, 

into a single applied framework relevant to a specific, underserved regional market. Third, 

it provides outdoor equipment manufacturers, textile suppliers, and adventure tourism 

operators in Southeast Asia with an evidence-based business viability assessment and design 

specification for a climate-appropriate lightweight integrated bike tent. 

 

Objectives 

1. To examine existing literature on lightweight shelter design, bicycle-integrated tents, 

and relevant multifunctional and antimicrobial textile innovations. 

2. To identify, through thematic analysis of cyclist discourse, consumer preference 

structures and unmet needs relevant to warm, humid climate conditions. 

3. To evaluate the business viability of a lightweight integrated bike tent designed for 

Southeast Asian warm, humid markets using an integrated theoretical framework. 

4. To provide design and go-to-market recommendations for manufacturers and 

highlight priorities for future research. 

 

Theoretical Framework 

This study integrates three complementary theoretical perspectives, each addressing a 

distinct dimension of the research problem: product attribute prioritisation, market adoption 

dynamics, and business model viability. 

 

The Kano Model of Customer Satisfaction 

The Kano model (Kano et al., 1984) classifies product attributes into categories including 

must-be attributes (basic expectations whose absence causes strong dissatisfaction but whose 

presence does not proportionally increase satisfaction), one-dimensional attributes (whose 

performance is linearly related to satisfaction), attractive attributes (unexpected features that 

delight but whose absence does not cause dissatisfaction), and indifferent attributes (which 

do not materially affect satisfaction). Sari and Purnomo (2017) applied this framework 

directly to a bicycle-tent integration component, providing a validated precedent for its 

application in the present context. This study uses the Kano model to classify themes 

emerging from cyclist discourse into attribute categories, thereby informing which product 

features are essential for market viability (must-be), which offer competitive differentiation 

(attractive or one-dimensional), and which may be safely deprioritised (indifferent). 

 

Diffusion of Innovation Theory 

Rogers' (2003) Diffusion of Innovation theory identifies five attributes that influence the 

rate of adoption of a new product or practice: relative advantage, compatibility, complexity, 

trialability, and observability. Applied to a novel bicycle-integrated tent concept marketed 

to a Southeast Asian audience, this framework predicts that adoption will depend not only 

on the product's functional performance but on the degree to which it is perceived as 

compatible with existing touring practices (e.g., established bicycle-packing conventions), 

is not excessively complex to set up relative to conventional tents, and can be trialled or 

observed by prospective adopters, for example through rental schemes or demonstration at 

cycling events, before committing to purchase. 
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The Value Proposition Canvas 

The Value Proposition Canvas (Osterwalder et al., 2014) provides a structured method 

for mapping customer "jobs, pains, and gains" against a product's corresponding "pain 

relievers" and "gain creators." This framework is used in the present study to translate 

thematically derived cyclist needs (Section 5) into an explicit business value proposition 

(Section 6), bridging the gap between qualitative consumer insight and commercial viability 

assessment, a gap left largely unaddressed in prior bicycle-shelter design literature 

(Coxworth, 2010; Heatherstone, 2017; Noe, 2022). 

 

Integrated Model 

The three frameworks operate at complementary levels of analysis: the Kano model 

classifies individual product attributes identified in the data; Diffusion of Innovation theory 

explains the likely market adoption trajectory of a product bundling those attributes; and the 

Value Proposition Canvas translates both into an actionable business model. This tripartite 

structure is used throughout Sections 5 and 6 to move systematically from raw thematic 

evidence to business viability conclusions. 

Literature Review 

Lightweight Shelter and Material Innovation 

Research on lightweight camping equipment has focused substantially on reducing 

weight without compromising structural stability or comfort. Ward (2006) developed and 

iteratively tested a lightweight camping cot, achieving a weight reduction of 40–63% relative 

to comparable commercial products through the use of carbon-fibre poles at pin joints and 

ripstop nylon, while avoiding pre-stressed designs that would compromise durability under 

repeated use. Broader historical analysis of tent design (Corser et al., 2008) suggests that 

despite incremental adaptation over centuries, no fundamentally new structural paradigm 

emerged during the twentieth century, though the authors anticipate that future hybrid 

designs combining efficient structural forms with thermally or energy-responsive skins may 

represent the next major innovation frontier. Related multifunctional product research 

(Wang et al., 2014) demonstrates the feasibility of garments that transform into tents, 

applying "reduce, reevaluate, reuse, recycle, and rescue" design principles to minimise raw 

material consumption, an approach with clear resonance for sustainability-conscious outdoor 

equipment markets. 

 

Practical and User-Centred Considerations in Bicycle Camping 

Practical guidance for bicycle camping addresses both mechanical and environmental 

concerns. Recommendations to lay a bicycle on its non-drivetrain ("cheap") side in the 

absence of a stand (A Single Track Mind, 2019) reflect a broader need for shelter designs 

that integrate securely with safe bicycle storage. Comparative analysis of ultralight tents, 

hammocks, and tarps (The Radavist, 2014; Watts, 2020) highlights persistent trade-offs 

between weight, privacy, insulation, and environmental exposure, none of which have been 

resolved definitively for humid, high-precipitation contexts. Beyond recreational 

applications, research on portable shelters for homelessness (Dickinson et al., 2017) 

identifies dignity, privacy, safety, and portability as core user priorities, principles directly 

transferable to recreational shelter design and to the present study's emphasis on user-

centred, needs-driven development. 
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Bicycle-Integrated Tent Case Studies 

Three principal bicycle-integrated tent concepts inform this review. Heatherstone (2017) 

describes the NSR Tent, a single-skin design permitting the bicycle to be rolled directly 

inside for theft and weather protection, employing crossed shock-corded aluminium poles 

anchored at corner grommets; however, its single-skin construction is explicitly unsuited to 

extreme wind or rain, limiting applicability in monsoonal climates. Coxworth (2010) 

describes the Topeak Bikamper, which uses the bicycle's front wheel and handlebars as 

structural elements, eliminating separate poles and reducing packed volume, though setup 

requires full dismounting and securing of the bicycle, constraining mobility during the 

camping period. Noe (2022) examines Moruta's frame-integrated concept, noting that while 

it offers theft deterrence, it introduces dirt-transfer and maintenance concerns, together with 

potential risk to hydraulic brake systems, without materially improving structural strength 

or ease of assembly. 

Complementing these design case studies, Sari and Purnomo (2017) applied Kano's 

customer-satisfaction methodology to a bicycle-mounted tent-frame component, identifying 

thirteen SERVQUAL-derived attributes distributed across attractive (six attributes), must-

be (two attributes), one-dimensional (four attributes), and indifferent (one attribute) 

categories, with a resulting prototype specification of 200 cm length, 240 cm width, and 160 

cm height. This study represents the most directly comparable prior application of formal 

consumer preference methodology to bicycle-tent integration and is extended in the present 

research through a substantially larger, independently sourced discourse corpus. 

 

Multifunctional and Antimicrobial Textile Engineering 

A parallel and, to date, unconnected literature addresses multifunctional and 

antimicrobial textile performance directly relevant to warm, humid climate shelter design. 

Alvi et al. (2024) propose a canvas fabric coating combining zinc sulphide, graphene oxide, 

and zinc oxide to deliver simultaneous infrared camouflage, water repellency, ultraviolet 

protection, air permeability, and antimicrobial performance for military tent applications, 

noting that no existing tent fabric achieves this combination of properties concurrently. 

While developed for defence contexts, the antimicrobial, water-repellent, and air-permeable 

properties described are directly relevant to civilian shelter design in humid, high-microbial-

load environments such as those found across much of Southeast Asia. 

Textile science research on bamboo-derived fibres provides further relevant evidence. 

Dakuri and Lolla (2023) compared bamboo and zinc-oxide-treated cotton fabrics, finding 

that bamboo samples exhibited substantial antibacterial activity against E. coli and 

Staphylococcus aureus, alongside enhanced moisture-management properties and superior 

comfort characteristics relative to cotton. Kodaloğlu (2024) similarly found that bamboo 

fibre demonstrated higher air permeability, water absorbency, antibacterial performance, and 

burst strength than both cotton and viscose fabrics, while Basit et al. (2018) found that 

bamboo rayon blended with tencel lyocell fibre offered superior thermal comfort and 

mechanical performance relative to bamboo blended with cotton or other regenerated fibres. 

Nayak and Mishra (2016) caution, however, that bamboo's environmental credentials depend 

heavily on processing method, noting that the viscose process commonly used to 

manufacture bamboo textiles largely eliminates the natural fibre properties, including 

antimicrobial activity, that underpin many commercial "eco-friendly" claims, and that 

mechanically processed, cleaner bamboo textiles remain comparatively underdeveloped. Li 

et al. (2021) demonstrate a scalable, low-impact mechanical extraction process yielding 

bamboo-derived cellulose macrofibres with tensile strength and toughness exceeding wood-

derived fibres and approaching synthetic carbon analogues, alongside substantial life-cycle 

carbon emission reductions relative to synthetic alternatives, while Amjad (2024) provides 
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a comprehensive review confirming bamboo fibre's suitability across technical textile 

applications, contingent on transparent extraction methodology. Collectively, this literature 

indicates that mechanically processed bamboo textiles, and zinc-oxide-based antimicrobial 

treatments more generally, offer a materials pathway directly suited to the antimicrobial, 

moisture-management, and sustainability demands of a Southeast Asian humid-climate tent 

product, a connection not previously drawn in the bicycle-shelter design literature. 

 

Sustainability and Environmental Considerations 

Environmental considerations in lightweight shelter design are further illustrated by 

comparative analysis of traditional yurts, which Mrkonjic (2006) contrasts favourably 

against fully industrialised autonomous lightweight housing systems on the basis of minimal 

industrial input and closer alignment with natural material cycles, underscoring the 

importance of evaluating shelter designs against full lifecycle material and energy costs 

rather than operational efficiency alone. Material safety research further indicates that 

organophosphate flame-retardant chemicals commonly used in commercial tents show 

significantly elevated concentrations following tent setup, raising dermal and inhalation 

exposure considerations that warrant attention in any new product development process 

(Gomes et al., 2016). 

 

Synthesis and Identified Gap 

The reviewed literature demonstrates substantial progress across three previously 

disconnected domains: bicycle-integrated shelter mechanics (Coxworth, 2010; 

Heatherstone, 2017; Noe, 2022; Sari & Purnomo, 2017), lightweight and multifunctional 

structural design (Corser et al., 2008; Wang et al., 2014; Ward, 2006), and antimicrobial, 

moisture-managing textile engineering (Alvi et al., 2024; Basit et al., 2018; Dakuri & Lolla, 

2023; Kodaloğlu, 2024; Nayak & Mishra, 2016). No existing study, however, integrates 

these domains with reference to a specific warm, humid regional market, nor evaluates 

business viability using a structured consumer-preference and adoption framework. This gap 

motivates the present study's combined netnographic and theoretical approach. 

Methodology 

Design 

This study employed a mixed desktop and netnographic qualitative design comprising (a) 

a systematic desktop review of scholarly, patent, and industry sources relating to lightweight 

shelter design, bicycle integration, and relevant textile engineering, and (b) a netnographic 

thematic analysis (Kozinets, 2002, 2015) of publicly available, anonymised discussion 

threads drawn from cycling and bikepacking online communities concerning tent selection, 

bicycle integration, and climate performance. Netnography was selected because 

prospective purchasers of outdoor equipment frequently discuss product trade-offs candidly 

and at length in public forums, generating a naturally occurring, unprompted dataset of 

consumer preference structures well suited to Kano-model classification (Sari & Purnomo, 

2017) and to Diffusion of Innovation analysis (Rogers, 2003). 

 

Data Sources and Anonymisation 

The discourse corpus comprised threads from publicly accessible cycling and 

bikepacking community forums in which participants discussed tent selection criteria, price 

sensitivity, bicycle-frame integration, and durability trade-offs. All usernames have been 

replaced with non-identifying descriptors (e.g., Forum Participant A), and no verbatim text 

exceeding conventional fair-use limits is reproduced; all reported content is paraphrased and 
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thematically synthesised. Consistent with ethical guidelines for research using publicly 

available online data (British Psychological Society, 2021; Kozinets, 2015), because the 

platforms concerned are openly accessible without membership approval and no attempt was 

made to interact with, survey, or identify individual contributors, the analysis is treated as 

analogous to the study of publicly archived text rather than as direct human-subjects 

research. 

 

Analytic Procedure 

Both the desktop review and the discourse corpus were analysed using Braun and Clarke's 

(2006) six-phase thematic analysis procedure: familiarisation, initial coding, searching for 

themes, reviewing themes, defining and naming themes, and producing the final analysis. 

Coding was conducted deductively against the three theoretical constructs specified in 

Section 2 (Kano attribute category, diffusion-relevant adoption factor, and value-proposition 

element), while remaining open to inductively emergent themes, most notably those relating 

to material and climate performance, not fully anticipated by the initial framework. 

 

Trustworthiness 

Trustworthiness was addressed following Lincoln and Guba's (1985) criteria. Credibility 

was supported through triangulation between the desktop literature review and the 

independently derived discourse corpus. Dependability was supported through systematic, 

documented application of the Braun and Clarke (2006) coding procedure. Confirmability 

was supported by explicitly separating deductive, framework-derived codes from 

inductively emergent codes. Transferability remains necessarily limited by the non-random, 

self-selected nature of forum participation, a limitation discussed further in Section 6.4. 

 

Results and Discussion 

Thematic analysis of the combined corpus produced six themes, each classified against 

the Kano model attribute categories and interpreted in relation to Diffusion of Innovation 

factors. 

 

Theme 1: Price Sensitivity Relative to Perceived Durability (One-Dimensional 

Attribute) 

Across the discourse corpus, price emerged as a near-universal consideration, with 

participants frequently anchoring recommendations to specific budget thresholds and 

describing an explicit trade-off between price, weight, and durability, several explicitly 

stating that a purchaser must sacrifice one of these three priorities to secure the other two. 

Participants consistently recommended mid-range branded products, alongside a substantial 

number of lower-cost alternatives from manufacturers based in the Asia-Pacific region, as 

offering acceptable durability at a materially lower price point than premium Western 

brands, with several participants reporting multi-year, multi-thousand-kilometre use of such 

products without failure. This theme maps onto the Kano model's one-dimensional category: 

satisfaction increased roughly proportionally with perceived durability-for-price, rather than 

displaying the threshold-like pattern characteristic of a must-be attribute. 

 

Theme 2: Pole Length and Bicycle-Frame Integration as the Primary Determinant 

of Practical Utility (Must-Be Attribute) 

A recurring and highly specific theme concerned the collapsed length of tent pole 

segments relative to available space within bicycle frame bags, handlebar rolls, or seat packs. 
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Participants repeatedly emphasised that the critical determinant of a tent's suitability for 

bicycle touring was not marketing designation as a "bikepacking" product per se, but the 

concrete measurement of collapsed pole segment length, with a widely cited practical 

threshold of approximately 35–40 centimetres enabling frame-bag storage. Products failing 

to meet this threshold were considered impractical regardless of other qualities, indicating 

that adequate pole-to-frame compatibility functions as a must-be attribute in the Kano sense: 

its absence generates strong dissatisfaction, but its mere presence does not itself generate 

proportional delight. 

 

Theme 3: Scepticism Towards Dedicated "Bikepacking" Branding (Indifferent to 

Mildly Attractive Attribute) 

A closely related but analytically distinct theme concerned considerable scepticism, 

expressed repeatedly and often strongly, towards the price premium commanded by products 

explicitly branded and marketed as "bikepacking" variants. Multiple participants argued that 

the sole meaningful difference between standard and bikepacking-branded versions of the 

same tent was pole segmentation, and that accompanying features such as dedicated 

handlebar-mount stuff sacks were rarely used in practice, since most experienced 

participants preferred to distribute tent components across frame, seat, and handlebar bags 

rather than mounting the tent as a single unit on the handlebars. This suggests that bicycle-

specific branding and accessory bundling function, for a substantial segment of the market, 

as an indifferent attribute in Kano terms, while for a smaller segment prioritising integrated 

storage convenience, it may constitute a genuinely attractive feature, indicating a segmented 

rather than uniform market response. 

 

Theme 4: Weight–Durability Trade-offs Under Variable Use Intensity (One-

Dimensional to Must-Be, Contingent on Use Case) 

Participants frequently qualified their recommendations according to anticipated trip 

duration and terrain, with several noting explicitly that the appropriate balance between 

ultralight materials and structural durability depended on whether the tent would be 

subjected to occasional short trips or sustained, high-mileage, multi-month touring. Under 

conditions of intensive use, several participants reported that ultralight fabrics, while 

attractive for their reduced weight, proved comparatively vulnerable to damage from 

environmental hazards such as falling debris, suggesting that durability transitions from a 

one-dimensional to a near must-be attribute as anticipated use intensity increases, a nuance 

not captured by static, single-context product design. 

 

Theme 5: Climate and Ventilation Concerns (Emergent, Must-Be for Humid 

Climates) 

Although the discourse corpus was not restricted to humid-climate touring, participants 

repeatedly identified single-skin and low-ventilation designs as unsuitable for high-

humidity, high-precipitation conditions, and several specifically noted design features, such 

as the capacity to pitch the rain fly independently of, or prior to, the inner tent, as essential 

for maintaining a dry interior in wet-weather setup scenarios. Participants also frequently 

discussed condensation management, and several noted design flaws, such as insufficient 

raised flooring at door thresholds, that permitted water ingress during heavy rainfall. Given 

the centrality of monsoonal precipitation and high ambient humidity to the Southeast Asian 

climate context motivating this study, this theme is interpreted as a must-be attribute for any 

product targeting this specific regional market, notwithstanding its more variable salience in 

the broader (largely temperate-climate-oriented) discourse corpus from which it was derived. 
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Theme 6: Emergent Preference for Hygienic, Moisture-Managing, and Low-

Maintenance Materials (Attractive Attribute, Corpus-Adjacent) 

While not articulated by participants in explicitly technical textile-science terms, a 

recurrent concern across the corpus regarding fabric cleanliness, dirt ingress at ground level, 

mould or odour development in humid storage, and ease of cleaning, is directly consonant 

with the antimicrobial and moisture-management properties documented in the bamboo-

fibre and zinc-oxide-treated textile literature (Basit et al., 2018; Dakuri & Lolla, 2023; 

Kodaloğlu, 2024). No participant in the corpus referenced antimicrobial or bamboo-derived 

textiles specifically, indicating that this theme represents an emergent, currently unmet need 

identified through triangulation between consumer discourse and the materials science 

literature, rather than a directly observed consumer preference; it is accordingly classified, 

tentatively, as an attractive attribute with the potential to constitute meaningful product 

differentiation in a humid-climate market where existing products do not address this 

concern. 

 

Summary of Thematic Convergence with the Kano Model 

Table 1 summarises the mapping between identified themes, Kano attribute categories, 

and relevant literature. 

Theme Kano category Supporting literature 

1. Price relative to durability One-dimensional Ward (2006) 

2. Pole length / frame integration Must-be Sari & Purnomo (2017); 

Coxworth (2010) 

3. "Bikepacking" branding 

scepticism 

Indifferent / segmented 

attractive 

Rogers (2003, compatibility) 

4. Weight–durability under use 

intensity 

Contingent one-

dimensional/must-be 

Ward (2006) 

5. Climate and ventilation (humid 

context) 

Must-be (regional) Heatherstone (2017); Noe 

(2022) 

6. Antimicrobial, moisture-

managing materials 

Attractive (emergent) Alvi et al. (2024); Dakuri & 

Lolla (2023) 

 

This mapping directly extends Sari and Purnomo's (2017) prior Kano-based classification 

of bicycle-tent attributes, which identified a comparable distribution of must-be, one-

dimensional, and attractive attributes among a Southeast Asian consumer sample, lending 

convergent validity to the present study's independently derived themes. 

 

Integrating Consumer Preference and Materials Innovation 

The thematic findings indicate that a viable lightweight integrated bike tent for Southeast 

Asian warm, humid markets must, at minimum, satisfy two must-be attributes: pole-to-frame 

bag compatibility (Theme 2) and humid-climate-appropriate ventilation and rain-fly 

configuration (Theme 5). Beyond this baseline, durability appropriate to anticipated use 

intensity (Theme 4) and price positioned competitively relative to established mid-range 

brands (Theme 1) function as one-dimensional attributes directly influencing satisfaction 

and, by extension, purchase likelihood. The identified scepticism towards bicycle-specific 

branding as a value-adding feature in itself (Theme 3) suggests that manufacturers should 

avoid competing primarily on such branding, and instead prioritise the substantive attributes 

identified above. 

The most significant contribution of this study lies in the identification of Theme 6, an 

emergent, corpus-adjacent preference for hygienic and moisture-managing materials that no 

participant articulated in technical terms but which aligns closely with recent advances in 

antimicrobial, zinc-oxide-treated, and mechanically processed bamboo-fibre textiles (Alvi 
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et al., 2024; Basit et al., 2018; Dakuri & Lolla, 2023; Kodaloğlu, 2024; Li et al., 2021). 

Because this attribute is not currently addressed by any existing bicycle-integrated tent 

product identified in the literature (Coxworth, 2010; Heatherstone, 2017; Noe, 2022), it 

represents a genuine attractive attribute in Kano terms, and, given the particular relevance 

of antimicrobial and moisture-management performance to Southeast Asia's warm, humid 

climate, a plausible basis for regional product differentiation. This connection between 

consumer discourse and materials science literature, not previously drawn in the bicycle-

shelter design field, constitutes the central theoretical contribution of this study. 

 

Diffusion of Innovation Considerations 

Applying Rogers' (2003) framework, several factors bear on the likely adoption trajectory 

of a Southeast Asia-specific integrated bike tent. Relative advantage is plausible given the 

identified gap in climate-appropriate design, but must be clearly communicated, since 

Theme 3 indicates that consumers do not automatically ascribe advantage to bicycle-specific 

branding absent demonstrated functional benefit. Compatibility is supported by designing to 

established frame-bag pole-length conventions (Theme 2) rather than requiring adopters to 

abandon existing bike-packing storage practices. Complexity should be minimised by 

adopting features such as fly-first pitching, identified in the corpus as valuable for wet-

weather setup (Theme 5). Trialability and observability, less directly evidenced in the corpus 

but supported by the broader diffusion literature, suggest that market entry strategies 

incorporating demonstration at regional cycling tourism events or rental partnerships with 

touring operators may accelerate adoption beyond what direct retail alone would achieve. 

 

Value Proposition and Business Viability 

Mapping these findings onto the Value Proposition Canvas (Osterwalder et al., 2014), the 

customer "jobs" identified include secure, weatherproof overnight shelter compatible with 

existing bicycle-packing storage; the "pains" include dirt and moisture transfer, mould or 

odour development in humid storage, and price premiums perceived as unjustified by 

functional benefit; and the "gains" sought include competitive pricing relative to established 

brands, humid-climate-appropriate ventilation and rapid wet-weather setup, and, on the 

evidence of Theme 6, materials offering demonstrable hygiene and low-maintenance 

benefits. The corresponding "pain relievers" and "gain creators" indicated by this analysis 

are: pole architecture engineered to standard frame-bag dimensions; a dual-layer, fly-first 

pitching system with elevated door thresholds addressing the water-ingress concern raised 

in Theme 5; competitive pricing achieved through regional manufacturing partnerships, 

consistent with the lower-cost Asia-Pacific-manufactured products favourably discussed in 

Theme 1; and incorporation of mechanically processed bamboo-fibre or zinc-oxide-treated 

fabric components (Dakuri & Lolla, 2023; Li et al., 2021), marketed explicitly on 

antimicrobial and moisture-management grounds rather than on generic "eco-friendly" 

claims, which Nayak and Mishra (2016) caution can misrepresent actual material 

performance when viscose-processed bamboo is used. 

 

Limitations 

This study is subject to several limitations. The discourse corpus, while extensive, derives 

predominantly from cyclists touring in temperate and arid regions rather than Southeast Asia 

specifically, meaning that Theme 5 (climate and ventilation) and Theme 6 (hygienic 

materials) were interpreted through the researcher's application of the regional context rather 

than observed directly and exclusively within Southeast Asian cyclist discourse; this 

represents an inferential extension of the data rather than a direct regional finding, and should 

be validated through primary research with Southeast Asian touring cyclists specifically. 
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Additionally, the desktop-review component of this study did not include primary prototype 

testing or empirical material performance trials under humid field conditions, limiting the 

study to a business viability and design-specification level of analysis rather than a validated 

engineering outcome. The netnographic corpus is also subject to the self-selection biases 

inherent to public forum participation (Kozinets, 2015), potentially over-representing 

particularly engaged or vocal community members. 

 

Design and Business Recommendations 

Drawing on the integrated framework and thematic findings, the following 

recommendations are proposed for manufacturers and adventure tourism operators 

considering market entry. 

First, pole architecture should be engineered to collapse to approximately 35 centimetres 

or less, consistent with the frame-bag compatibility threshold identified in Theme 2 and 

validated against existing bicycle-integrated designs (Coxworth, 2010). Second, the shelter 

should adopt a dual-layer, fly-first pitching configuration with a raised floor threshold at 

door openings, directly addressing the wet-weather setup and water-ingress concerns raised 

in Theme 5, and incorporate adjustable mesh ventilation panels suited to high-humidity 

airflow management, extending the single-skin NSR Tent concept (Heatherstone, 2017) to a 

dual-layer configuration more appropriate to monsoonal conditions. Third, fabric 

components should incorporate mechanically processed bamboo fibre or zinc-oxide-treated 

textile elements at contact points prone to moisture accumulation, such as flooring and lower 

wall panels, drawing directly on the antimicrobial and moisture-management properties 

documented by Dakuri and Lolla (2023) and Kodaloğlu (2024), while avoiding 

unsubstantiated "eco-friendly" marketing claims not supported by transparent processing 

disclosure (Nayak & Mishra, 2016). Fourth, pricing should be positioned competitively 

against established mid-range international and regional Asia-Pacific brands rather than 

premium Western brands, consistent with the price-sensitivity pattern identified in Theme 1. 

Fifth, given the scepticism identified in Theme 3 towards bicycle-specific branding as an 

independent value driver, marketing should emphasise substantive, testable functional 

benefits, humidity performance, antimicrobial material properties, and frame compatibility, 

rather than branding alone, and should consider trialability-enhancing market entry strategies 

such as demonstration units at regional cycling tourism events or rental partnerships with 

touring operators, consistent with Rogers' (2003) diffusion framework. 

Conclusion and Suggestions 

 This study combined a systematic desktop literature review with a netnographic thematic 

analysis of cyclist discourse to evaluate the business viability of a lightweight integrated bike 

tent designed for Southeast Asia's warm, humid climate context. Six themes were identified 

and classified using the Kano model, revealing pole-to-frame compatibility and humid-

climate ventilation as must-be attributes, price-to-durability ratio and use-intensity-

appropriate durability as one-dimensional attributes, scepticism towards bicycle-specific 

branding as a largely indifferent attribute, and an emergent, corpus-adjacent preference for 

hygienic, moisture-managing materials as a currently unaddressed attractive attribute. This 

final theme, connecting cyclist discourse with recent advances in antimicrobial and bamboo-

fibre textile engineering, represents a design and market opportunity not previously 

identified in the bicycle-integrated shelter literature. Interpreted through Diffusion of 

Innovation theory and the Value Proposition Canvas, these findings yield a coherent, 

theoretically grounded business case for a climate-specific lightweight integrated bike tent 

targeting the Southeast Asian adventure cycling tourism market. 
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Future Research Directions 

Future research should prioritise primary data collection directly from Southeast Asian 

touring cyclists and adventure tourism operators to validate the regional extension of Themes 

5 and 6 beyond the predominantly temperate-climate discourse corpus analysed here. 

Empirical, field-based material performance testing of mechanically processed bamboo-

fibre and zinc-oxide-treated fabric components under sustained monsoonal humidity and 

precipitation conditions is required to substantiate the design recommendations proposed in 

Section 7. Prototype development, informed by the Kano-classified attribute priorities 

identified in this study, should be evaluated through structured consumer testing extending 

the methodology of Sari and Purnomo (2017) to a dedicated warm-humid-climate product 

concept. Finally, formal cost-benefit and lifecycle sustainability analysis, incorporating the 

environmental considerations raised by Mrkonjic (2006) and Li et al. (2021), would 

strengthen the business case developed in this study and inform manufacturing and supply 

chain decisions for prospective market entrants. 
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