Table A1. Secondary qualitative research protocol and analytic procedures
	Step
	Methodological purpose
	Implementation in this study
	Output and quality safeguard

	1. Research framing
	To define a theory-building question that links context, mechanism and outcome in a theory-revealing emerging-economy setting
	The study was framed around the question: How do entrepreneurial microfoundations activate dynamic capabilities that enable green innovation under institutional and ecological constraints? Vietnam was treated as a theory-revealing context because green-growth ambition coexists with incomplete verification, financing and coordination infrastructures.
	Established the study’s analytic focus on institutional incompleteness → legitimacy bottleneck → microfoundational capability formation → green innovation under constraint. This framing guided case selection, coding logic and cross-case comparison.

	2. Data sourcing
	To build a rich, longitudinal secondary qualitative dataset from diverse public sources
	Publicly accessible materials were collected for the four focal ventures—Dat Bike, Green Beli, FUWA Biotech and WSAFE—including founder interviews, public talks, company webpages, media features, ecosystem reports and venture-related documentary traces published between 2018 and 2024. Search procedures prioritised source diversity and reduced search personalisation through non-tracking retrieval practices.
	Generated a multi-source documentary corpus capable of tracing venture narratives, business-model evolution, stakeholder relations and legitimacy work over time. Cross-source diversity reduced dependence on any single outlet or self-promotional narrative (Cheong et al., 2023; Yin, 2018).

	3. Transcription and standardisation
	To convert heterogeneous digital materials into a consistent analytic corpus
	Audio, video and web-based materials were converted into text and standardised for case comparison. Where materials originated in Vietnamese, a structured translation protocol was applied: forward translation into English, conceptual checking by a second bilingual reader, and harmonisation through a shared terminology glossary for sustainability concepts, venture labels and policy language.
	Improved comparability across cases and reduced meaning drift in cross-language interpretation. Standardisation also enabled later first-order coding across ventures using a common analytic vocabulary (Cheong et al., 2023; Gioia et al., 2013; Lincoln and Guba, 1985).

	4. Filtering and quality assessment
	To retain analytically credible evidence and exclude weak or unverifiable material
	Materials were screened for authorship, relevance, contextual richness, temporal traceability and evidentiary usefulness. Purely promotional texts, duplicated coverage, unattributed summaries and unverifiable claims were excluded unless independently corroborated elsewhere.
	Produced a curated corpus that privileged interpretive depth over volume. This filtering strengthened evidentiary credibility and reduced contamination from low-substance promotional discourse.

	5. Researcher reflexivity
	To make interpretive decisions visible and reduce unexamined analytic bias
	Reflexive memos were maintained throughout data collection and coding. These recorded emerging interpretations, comparison points across cases, alternative readings of founder narratives, and decisions about how to distinguish empirical pattern from theoretical inference.
	Supported analytic discipline by documenting how the researchers moved from descriptive observations to mechanism-based interpretation. Reflexive tracking also reduced the risk of overstating novelty or forcing cases into pre-set categories.

	6. Thematic coding and Gioia analysis
	To move from raw documentary evidence to theoretically meaningful aggregate dimensions
	Analysis followed the Gioia methodology: first-order concepts were derived in informant-centric language; these were then clustered into second-order themes linked to sensing, seizing and reconfiguring; finally, themes were abstracted into three aggregate dimensions: entrepreneurial identity reconfiguration, local resource circularity, and local ecological empowerment. These dimensions were interpreted not as isolated discoveries, but as an integrated mechanism through which ventures build dynamic capabilities under constraint.
	Generated the core theoretical architecture of the study. The full coding structure is reported in Table A4, while cross-case pattern convergence is reported in Table A5 (Gioia et al., 2013; Teece, 2007; Felin et al., 2012).

	7. Trustworthiness and validation
	To strengthen the credibility, dependability and confirmability of the findings
	Interpretations were validated through source triangulation, repeated within-case and cross-case comparison, temporal checking across documentary traces, and recursive movement between data, emerging categories and the dynamic capabilities literature. Claims were retained only when supported by convergent evidence across multiple documents or document types.
	Reinforced trustworthiness in line with qualitative standards of credibility, dependability and confirmability. This step ensured that the proposed mechanism was grounded in repeated empirical patterns rather than impressionistic reading (Lincoln and Guba, 1985; Yin, 2018).


Source: Adapted from the authors.



Table A2. Green entrepreneurship case profiles in Vietnam
	Dimension
	Dat Bike
	Green Beli
	FUWA Biotech
	WSAFE (No Waste Vietnam)

	Year founded
	2018
	2019
	2019
	2021 (roots in 2018)

	Founder background
	Engineering (Overseas education, technology industry)
	Finance and blockchain
	Food technology and supply chain
	Business and marketing

	Core motivation
	Reduce urban air pollution and accelerate electric mobility adoption in Vietnam and Southeast Asia
	Tackle plastic waste and mobilise environmental engagement through blockchain-based incentives
	Address food waste and promote circular-economy solutions through bio-based household products
	Respond to climate risks and weak ecosystem support by building green ventures and sustainability-oriented entrepreneurial infrastructure

	Green focus
	Electric mobility
	Gamified eco-finance, reforestation and eco-consumer mobilisation
	Biodegradable cleaners and circular reuse of food waste
	Sustainable packaging, circular business incubation and green startup acceleration

	Business model
	Direct-to-consumer model with integrated product development, manufacturing and distribution
	Blockchain-enabled eco-incentive platform linking user participation, tokenisation and environmental action
	Closed-loop waste-to-product model converting pineapple waste into cleaning and agricultural inputs
	Venture-builder model supporting climate- and sustainability-oriented startups through incubation, partnerships and ecosystem orchestration

	Key innovation
	High-performance electric motorbike using proprietary battery and motor capabilities tailored to Vietnamese conditions
	GRBE token and NFT-enabled environmental engagement system tied to tree planting and green mapping
	Probiotic fermentation of pineapple waste into eco-friendly cleaning solutions and refill-based distribution
	Vietnam’s first green-focused venture builder linking startups, universities, investors and policymakers

	Sustainability impact
	Reduced emissions through electric transport substitution; localised supply-chain development; visibility for low-carbon mobility
	Mobilised environmental awareness and participation; engaged 500+ green firms; raised eco-linked digital funding
	Reused pineapple waste at scale; reduced plastic consumption via refill stations; generated community-based circular value
	Advanced green entrepreneurship through policy advocacy, sustainability education and startup support

	Stakeholder configuration
	Customer communities, suppliers, media and policymakers
	NGOs, local communities, environmentally oriented users and platform participants
	Farmers, women, youth and local suppliers
	Multinational corporations, universities, youth, government and entrepreneurial support organisations

	Illustrative capability emphasis
	Sensing through technological foresight and identity-led mission formation; seizing through financing and partnership mobilisation; reconfiguring through production integration
	Sensing through ecological awareness and digital opportunity recognition; seizing through eco-branding and blockchain finance; reconfiguring through adaptive user engagement and partnerships
	Sensing through waste recognition and stakeholder co-creation; seizing through local circular resource mobilisation; reconfiguring through refill infrastructure and process optimisation
	Sensing through ecosystem scanning and stakeholder alignment; seizing through partnership formation and venture incubation; reconfiguring through network orchestration and local ecological empowerment


Source: Adapted from the authors.


Table A3. Data sources and documentary corpus
	Case
	Time span
	Source categories
	Illustrative source types
	Analytical purpose

	Dat Bike
	2018–2024
	Founder narratives; company communications; media coverage; ecosystem commentary
	Interviews with founder; company website and product pages; media features; startup ecosystem reports; policy- and innovation-related commentary
	Trace identity formation, technological foresight, capital mobilisation, localisation strategy, partnership building and vertical integration

	Green Beli
	2019–2024
	Founder narratives; platform communications; digital-community materials; media coverage
	Interviews; website/platform descriptions; public social-media or campaign materials; press features; ecosystem and sustainability commentary
	Trace ecological opportunity recognition, blockchain-enabled financing, eco-centric branding, partnership formation and iterative reconfiguration of user engagement

	FUWA Biotech
	2019–2024
	Founder narratives; product and process communications; award and media materials; local-development stories
	Interviews; company website; product descriptions; media features; public recognition/award materials; community-facing communications
	Trace waste-to-value opportunity recognition, local stakeholder co-creation, circular resource mobilisation, process innovation and grassroots empowerment

	WSAFE/ No Waste Vietnam
	2018–2024
	Founder and ecosystem narratives; organisational communications; partnership materials; media coverage
	Interviews; website and organisational pages; public talks/webinars where available; media features; startup/ecosystem communications
	Trace ecosystem sensing, hybrid finance and incubation, network reconfiguration, policy engagement and local ecological empowerment

	Cross-case corpus
	Publicly accessible secondary qualitative materials
	Interviews, press features, podcasts, webinars, corporate communications, public reports, ecosystem documents and archived digital materials
	Enable triangulation across cases, strengthen temporal depth, compare first-order themes, and support abductive coding under Gioia methodology


Source: Adapted from the authors.
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Table A4. Coding structure/ Gioia data structure analysis
	Representatie Quotes
	Illustrative first-order concepts
	Second-order theme
	Aggregate dimension
	Dynamic capability stage

	"In 2018, when I was still in the U.S., electric vehicles were starting to boom... Meanwhile, Southeast Asia had not received sufficient attention. For global transportation to shift entirely to green energy technologies, someone needed to tackle the problem of two-wheelers in Southeast Asia”. (Dat Bike)
"I love the ocean, and when I travel along beaches in Vietnam, I see so much plastic. So I decided to create Green Beli, a green map of eco-friendly businesses”. (Green Beli)
	Noticing under-addressed environmental pain points; recognising Vietnam/Southeast Asia as an underserved green market; reading ecological degradation as an entrepreneurial opportunity
	Environmental vigilance and scanning
	Sensing ecological opportunities under constraint
	Sensing

	"We realised pineapple peels, despite their benefits, were often disposed of, causing landfill waste issues. Therefore, we decided to engage local pineapple farmers and factories to use these peels to create environmentally and human-friendly cleaners." (FUWA)
"We started with a small team, expanded across multiple cities, and actively worked with policymakers, universities, and multinational companies." (WSAFE)
	Working with farmers, communities, policymakers, universities and users to identify problems and refine solutions
	Stakeholder co-creation and engagement
	
	

	"Dat Bike has successfully built its core technological foundation. Being self-reliant in research is essential for creating a product that excels in both technology and cost-effectiveness." (Dat Bike)
"We harnessed enzymes from pineapple waste for eco-friendly cleaning products." (FUWA)
	Building technological self-reliance; anticipating ecological demand shifts; linking digital tools and sustainability trends
	Technological and ecological foresight
	
	

	"It is not about your background or profession—it is about your mindset... This became our mission and our blood." (WSAFE)
"I would define myself based on the problem I aim to address, rather than the skills I currently possess." (Dat Bike)
	Redefining the founder role around mission rather than prior credentials; internalising sustainability as self-definition; treating ecological purpose as identity anchor.
	Entrepreneurial identity reconfiguration
	
	

	"Dat Bike successfully raised $8 million in its second funding round, bringing total investments to $16.5 million." (Dat Bike)
"At least 30% of revenue from the sales of NFT items goes to environmental activities." (Green Beli)
	Securing venture capital, hybrid capital or token-based funding; mobilising scarce resources through non-traditional channels
	Resource mobilisation and green finance
	Seizing through circular resource mobilisation and relational agility
	Seizing

	"Sugar and clean water ferment pineapple peels for three months, producing organic fertilisers and liquid enzymes." (FUWA)
"The upgraded Weaver 200 offers significantly enhanced performance capabilities." (Dat Bike)
	Converting waste, technology or user engagement into commercially viable green offerings; adapting products to local constraints
	Strategic eco-innovation
	
	

	"Combining blockchain gaming with environmental sustainability... establishing a green map of eco-friendly businesses." (Green Beli)
"Our products emphasise five key benefits: effective cleaning, resource savings, skin safety, community benefits, and environmental friendliness." (FUWA)
	Framing environmental value as a credible market proposition; building consumer trust through green narratives and proof of impact
	Eco-centric branding and value proposition
	
	

	"We have been collaborating extensively with universities, incubators, government entities, and global partners." (WSAFE)
"After Shark Tank, numerous investors and suppliers approached us... These partnerships help establish manufacturing facilities and charging networks." (Dat Bike)
	Building alliances with investors, suppliers, universities, government or NGOs to secure diffusion pathways and legitimacy
	Partnership formation
	
	

	"We source pineapple waste locally... saving 250 tons annually and reducing plastic waste through refill stations." (FUWA)
"We work directly with research institutions and local entrepreneurs to transform lab-stage climate solutions into viable startups." (WSAFE)
	Using local waste streams, local suppliers, local knowledge and circular loops to lower dependence on missing formal supports
	Local resource circularity
	
	

	"FUWA innovates by utilising pineapple peels... By operating refill stations, we significantly minimised plastic waste." (FUWA)
"We built a model encompassing research, manufacturing, and distribution, enabling full control and continuous innovation." (Dat Bike)
	Developing refill models, integrated production, or venture-building architectures that stabilise green value creation
	Adaptive business models
	Reconfiguring toward ecosystem-level sustainability
	Reconfiguring

	"We spend significant time talking with university researchers and startups, continuously learning and refining." (WSAFE)
"We continuously adapt our game mechanics and eco-initiatives based on user engagement and feedback." (Green Beli)
	Learning through experimentation, user feedback, technical iteration and university engagement
	Continuous ecological learning
	
	

	"Now, Dat Bike manufactures critical components in-house, significantly improving competitiveness." (Dat Bike)
"We continuously optimise our processes, shifting towards more organic and locally sourced ingredients." (FUWA)
	Reallocating resources, localising components, refining inputs and adjusting routines in response to ecological and institutional pressures
	Resource and capability realignment
	
	

	"We now partner with governmental bodies, hospitality sectors, and eco-initiatives." (Green Beli)
"We actively build extensive networks connecting universities, incubators, investors, and global sustainability ecosystems." (WSAFE)
	Rebuilding networks across public, private and civic actors to extend innovation beyond the firm boundary
	Collaborative network reconfiguration
	
	

	"Our model heavily relies on local resources—pineapple peels from Thanh Hóa. This sourcing involves farmers, creating jobs and fostering commitment to sustainability." (FUWA)
“We talk to every project leader or the team, so we help them… There are many very good tech… from university… So if we go there meeting the right people, they are scientists, so we’re gonna help them.” (WSAFE)
	Enabling community participation, local jobs, entrepreneurial support and collective stewardship of environmental solutions
	Local ecological empowerment
	
	

	“According to the manufacturer, power, range, and charging time are the three critical factors in breaking user stereotypes about electric motorbikes… Following, many investors and suppliers approached us for collaboration.” (Dat Bike)
“FUWA ranks at the top in selling products on Shopee, with over 70,000 units sold and an average rating of 4.9 out of 5 stars.” (FUWA)
	Translating ecological intent into trusted signals accepted by customers, partners and financiers
	Capability–legitimacy co-formation
	Cross-stage integrative mechanism
	Sensing → Seizing → Reconfiguring

	“The workforce, number of orders at Dat Bike has tripled... This success requires us to adapt quickly and optimize resources to resolve all outstanding orders.” (Dat Bike)
“Next step, we think this is not enough. It’s—our organization is doing the thing for the countries, not enough. So we have to do something… So I think one incubator or accelerator, that’s good.” (WSAFE)
	Learning from diffusion outcomes and stakeholder responses to refine subsequent opportunity recognition and scaling pathways
	Reflexive feedback and path-dependent adaptation
	
	Feedback loop


Source: Adapted from the authors.

Table A5. Cross-case comparison of second-order themes and aggregate dimensions
	Aggregate dimension
	Second-order theme
	Dat Bike
	Green Beli
	FUWA Biotech
	WSAFE (No Waste Vietnam)

	Sensing ecological opportunities under constraint
	Environmental vigilance and scanning
	Strong: identifies electric-mobility gap in Vietnam/Southeast Asia
	Strong: plastic pollution becomes opportunity frame
	Moderate: waste problem recognised through food-system inefficiencies
	Strong: scans climate-risk and ecosystem-support gaps

	
	Stakeholder co-creation and engagement
	Moderate: customers, suppliers and public visibility matter
	Moderate: eco-users and community engagement shape platform evolution
	Strong: farmers and local producers are central
	Strong: policymakers, universities and corporations are engaged early

	
	Technological and ecological foresight
	Strong: proprietary battery and motor development
	Strong: blockchain used to scale eco-participation
	Moderate: bio-enzyme innovation from waste reuse
	Moderate: innovation lies more in ecosystem design than hard technology

	
	Entrepreneurial identity reconfiguration
	Strong: founder defines self by problem solved
	Moderate: mission-driven ecological framing is visible
	Moderate: sustainability identity embedded in circular product logic
	Strong: sustainability mission becomes core organisational identity

	Seizing through circular resource mobilization and relational agility
	Resource mobilisation and green finance
	Strong: venture capital mobilisation
	Strong: token/NFT-linked funding logic
	Moderate: resource mobilisation through circular value creation
	Strong: hybrid smart-money and venture-building logic

	
	Strategic eco-innovation
	Strong: high-performance electric motorbike tailored to local market
	Strong: eco-finance platform innovation
	Strong: fermentation-based waste-to-product system
	Strong: venture incubation model for green startups

	
	Eco-centric branding and value proposition
	Moderate: cleaner mobility and performance
	Strong: green map, blockchain and visible environmental engagement
	Strong: safety, efficiency and environmental friendliness
	Moderate: ecosystem credibility and sustainability positioning

	
	Partnership formation
	Strong: investors, suppliers, media and ecosystem actors
	Moderate: NGOs and green businesses
	Strong: farmers, community actors and refill infrastructure partners
	Very strong: universities, MNCs, government and investors

	
	Local resource circularity
	Moderate: localisation of components and supply chains
	Moderate: circularity more symbolic/digital than material
	Very strong: pineapple waste reuse and refill stations
	Strong: incubation around local entrepreneurial and institutional resources

	Reconfiguring toward ecosystem-level sustainability
	Adaptive business models
	Strong: integrated production-distribution model
	Strong: adaptive platform logic
	Very strong: closed-loop refill and product system
	Very strong: venture-builder and ecosystem-enabler model

	
	Continuous ecological learning
	Moderate: iterative technological upgrading
	Strong: user-feedback adaptation
	Strong: continuous process optimisation
	Very strong: ongoing learning with researchers and startups

	
	Resource and capability realignment
	Strong: in-house component localisation
	Moderate: model evolves with engagement and funding mechanisms
	Strong: shifts toward more local and organic inputs
	Strong: reallocates ecosystem resources across ventures and partners

	
	Collaborative network reconfiguration
	Moderate: builds charging/manufacturing relationships
	Strong: expands across eco-partners and sectors
	Moderate: local network deepening
	Very strong: orchestrates multi-actor sustainability network

	
	Local ecological empowerment
	Moderate: contributes to low-carbon mobility transition
	Moderate: mobilises eco-awareness and participation
	Very strong: creates local jobs and farmer inclusion
	Very strong: builds community-level sustainability capacity

	Overall mechanism role
	Technology-led exemplar of capability building under constraint
	Digital platform exemplar of legitimacy and engagement under constraint
	Circular-resource exemplar of local material recombination under constraint
	Ecosystem-orchestration exemplar of empowerment and scaling under constraint


Source: Adapted from the authors.

