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Abstract—Early-stage startups face significant innovation 

challenges from resource constraints, limited network access, 

and restricted external knowledge. While critical, how startups 

integrate external expertise, funding, and technology in product 

development is largely underexplored in current literature. This 

study, therefore, aims to investigate collaborative innovation in 

Nova Scotian early-stage software startups, focusing on design 

decision factors and product development challenges. Grounded 

in Dynamic Capability and Absorptive Capacity theories, this 

study analyzed 26 semi-structured interviews with startup 

founders and developers. The findings show that iterative 

feedback, user-centered design, and ecosystem engagement are 

key to overcoming funding instability, staff turnover, and 

technical hurdles. Thematic analysis shows that external 

collaboration improves access to resources, reduces time-to-

market, and improves innovation performance. The study’s 

results extend dynamic capability and absorptive capacity 

theories to early-stage startups and offer practical guidance to 

improve innovation performance in dynamic environments. 

Keywords - collaborative innovation, entrepreneurship, early-
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I. INTRODUCTION

Startups must be creative and have ambition to drive 
economic and technological progress. Defined as institutions 
which create new products and / or services under extreme 
uncertainty [1], about 90% of them fail or falter in their initial 
years [2]. Such firms aim to develop scalable, repeatable 
business models [3], which require the continuous pursuit of 
new knowledge and skills for global competitiveness. While 
competition in the market can drive innovation, it offers no 
specific method for its development or implementation [4]. 
Innovation, merging ideas with user needs for new products 
[5], demands significant collaboration [6]. However, resource 
constraints, market uncertainties, and the need for strategic 
partnerships limit the idea-to-impact pathway [7], [8]. Startups 
often flourish in dynamic innovation ecosystems offering 
knowledge-sharing, mentorship, and alliance opportunities 
[9]. For example, early-stage software startups can acquire 
missing expertise or insights through outsourcing or 
partnerships. Understanding startup collaboration is crucial 
for establishing innovation and scaling new product ideas. 

Collaboration drives innovation, enabling startups to share 
their resources, expand market access, and gain competitive 
advantage [10]. Drawing on diverse, geographically dispersed 
stakeholder expertise (e.g., customers, ecosystem incumbents) 
allows for rapid and efficient digital product development 
[11]. While Research and Development (R&D) activities in 
complex industries, such as automotive,  is often collaborative 
in nature [12], early-stage startups differ. Their smaller teams, 
often led by technically-focused founders or Chief Executive 

Officers (CEOs), tend to collaborate less due to Intellectual 
Property (IP) and trust concerns with external partners. 

Previous studies lack empirical evidence about how early-
stage startups collaboratively develop their products with 
external stakeholders. For this reason, the innovation 
ecosystems that are present within Nova Scotia, Canada, are 
considered a suitable case study for this research, as startups 
are a driving force in the province’s economy, providing over 
4,000 jobs in 2023 and raising over $170M CAD in funding, 
with software development being considered a critical 
industry in its success and growth [13]. The province 
resembles a “peripheral innovation system” [14], a region 
outside of a major metropolitan center (e.g., Toronto) facing 
structural challenges, such as limited venture capital, smaller 
talent pools, and market distance. This focus addresses the 
need for contextualized research, as innovation ecosystems, 
particularly peripheral ones, vary and face distinct challenges 
requiring tailored policy [15]. Nova Scotia presents a unique 
yet generalizable context for researching collaborative 
innovation in early-stage startups. Despite its scale, the 
province is an emergent innovation hub due to policy 
interventions, collaborations [16], and accelerators (e.g., 
Volta, Propel), fitting the logic of a critical case in qualitative 
research [17]. This study addresses this gap by providing 
empirical evidence in the emerging innovation ecosystem of 
Nova Scotia and investigating how startups overcome barriers 
to effectively absorb and use external knowledge. The analysis 
relies on qualitative data collected from January to April 2024 
from 26 startups within Nova Scotia’s innovation ecosystem. 
The study addresses the following key research questions: 

RQ1: What factors influence early-stage startups’ 
collaborative product development decisions? 

RQ2: What challenges do early-stage startups face in 
collaborative product development? 

This study identifies collaborative practices (i.e., user-
centered design, iterative feedback, ecosystem engagement) 
offering actionable insights for resource-constrained early-
stage startups and policymakers to establish innovation in 
peripheral regions, such as Nova Scotia. It provides empirical 
evidence for the field of entrepreneurship on factors which 
influence startup product development decisions and their 
challenges. The study’s findings provide insights into the 
province’s innovation ecosystem and how startups in similar 
contexts innovate through collaboration. From a theoretical 
perspective, the study contributes to dynamic capability and 
absorptive capacity theories, demonstrating how resource-
limited startups build adaptive capabilities via collaboration. 

The remainder of this paper is structured as follows: 
Section II presents the theoretical background. Section III 
provides an overview of the methodology. Section IV presents 
the results with discussion. Finally, conclusions, limitations, 
and plans for future work are presented in section V. This paper is based on work funded by the Natural Sciences and 

Engineering Research Council (NSERC) of Canada under Grant No. 
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II. THEORETICAL BACKGROUND

Collaborative innovation brings together diverse and often 
geographically disperse stakeholders, enabling idea cross-
fertilization, mutual learning, joint solution ownership [4], 
[18], and accelerated internal innovation [19]. This is critical 
for startups, which often lack resources for independent 
innovation and scaling [20]. Previous research shows that 
collaborative innovation helps compensate for internal 
resource gaps, access market insights, and speed-up 
technological development [21] by improving firms’ agility, 
product validation, and access to complementary knowledge 
and technologies [22].  Prior research has identified three main 
forms of startup collaborative innovation, including: 

• Customer Co-Creation: Engaging users in early-stage
product design [23].

• Accelerator and Incubator Programs: Leveraging
structured programs for mentorship, funding, and
networking [24], [25].

• Industry and Academic Collaborations: Accessing
external expertise through partnerships with corporations
or universities [26].

Collaborative innovation occurs through partnerships with
customers, incumbents, and scientific institutions (e.g., 
universities, government bodies), each uniquely aiding idea 
design, development, and commercialization [27]. Customers 
offer user insights for market fit [23]; incumbents provide 
resources, expertise, and networks for efficient scaling [28]; 
and scientific institutions contribute research and funding for 
technological advancements [27]. Such collaborations speed-
up  commercialization, improve firms’ absorptive capacity, 
and drive competitive advantage [29], though challenges such 
as power imbalances and IP concerns require management 
[30]. While proximity is traditionally seen as key, technology 
now enables distant networks, reflecting global innovation 
ecosystems that transcend regional boundaries [27]. 

Despite its benefits, startups often experience complex 
challenges in integration, trust, and incentive misalignment 
issues [15]. Usman and Vanhaverbeke [31] identified a gap in 
understanding how resource-constrained startups manage 
collaborative innovation, stating that they often face unique 
challenges in balancing knowledge sharing with protection 
when collaborating with larger firms. Nylund et al. [32] add 
that established firm collaboration models often overlook 
early-stage venture challenges. Furthermore, Albats et al. [33] 
highlight that startups’ absorptive capacity constraints create 
barriers to collaborative innovation that are underexplored, a 
gap that the current research addresses. Key barriers include 
knowledge leakage and IP risks [34], power imbalances [35], 
and coordination complexity with resource constraints [19]. 

Dynamic capability and absorptive capacity theories 
frame the understanding of effective collaboration in early-
stage software startups. Dynamic capabilities refers to a firm’s 
ability to sense and seize opportunities and reconfigure 
resources for competitiveness [36]. Resource-limited startups 
require agility and collaborative mechanisms for adapting to 
changing market conditions [22]. Knowledge management 
and strategic foresight improve collaborative innovation by 
enabling firms to anticipate trends and adjust processes [37], 
aligning with dynamic capabilities where strong external 
networks enable firms’ quick responses to market demands. 
Furthermore, Teece [38] notes that the dynamic capabilities 
framework’s application to entrepreneurial ventures is 
evolving, with less-explored aspects yet to be examined. 

Absorptive capacity, referring to “the ability of a firm to 
recognize the value of new, external information, assimilate it, 
and apply it to commercial ends” [29], is crucial for 
developing firms’ innovative capabilities. Stojčić [27] 
acknowledges its criticality in R&D partnerships with 
customers and incumbents, as it improves partner 
attractiveness and establishes collaborative competencies. 
Integrating absorptive capacity with dynamic capabilities 
theory identifies collaborative innovation as both a resource-
acquisition mechanism and a strategic enabler of adaptability, 
especially for early-stage software startups. 

III. METHODS

This qualitative study examined collaborative innovation 
in early-stage Nova Scotian startups, an approach chosen for 
understanding participant interpretations [39] and exploring 
understudied phenomena . The case study method allowed for 
in-depth inquiry in a real-world context [40], prioritizing data 
richness over generalizability in this ‘small-n study’ [41]. 
Interviews were selected for data collection to capture rich, 
complex data on understudied topics, allowing flexible 
probing of participants [42]. Participants included founders, 
CEOs, designers, and software developers of early-stage 
startups who were chosen through quota sampling for diverse 
stakeholder representation and bias control [43]. Snowball 
sampling was also used to reach others within the innovation 
ecosystem to ensure that varied perspectives were captured 
[44]. In total, 26 interviews, lasting between 35-90 minutes 
each, were conducted either face-to-face or online using 
Microsoft Teams from January-March 2024 (Table I). In-
person interviews were recorded using a Dictaphone and 
transcribed using the Dictate feature in Microsoft Office. The 
inbuilt translation feature of Microsoft Teams was used for 
online interviews. For data analysis, the study used constant 
comparison, informed by Glaser and Strauss [45], to identify 
patterns in the data collected. Subsequently, thematic analysis 
[46] of the transcribed interview data identified key themes
(Table II), enabling focused insights into specific areas of
interest.

TABLE I. PARTICIPANT DEMOGRAPHIC INFORMATION 

Participant 

ID 

Age Gender Level of education Position Industry Years of 

experience 

Company 

Size 

p001 35-44  Male Bachelor’s degree CEO/Founder/Co-Founder Hardware and 
Software Solution 
Provider (Seafood) 

4-6 years 2 

p002 35-44  Male Bachelor’s degree CEO/Founder/Co-Founder Web applications 7-10 years 1-2 

p003 25-34  Male Bachelor’s degree Developer Cloud applications 
(SaaS) 

4-6 years 3 

p004 65+ Male Bachelor’s degree CEO/Founder/Co-Founder Web, Mobile, with AI 
to come 

7-10 years 3 full-time & 
3 part-time 



Participant 

ID 

Age Gender Level of education Position Industry Years of 

experience 

Company 

Size 

p005 45-54  Male Master’s degree CEO/Founder/Co-Founder Artificial Intelligence more than 20 
years 

10 

p006 35-44 Female Bachelor’s degree CEO/Founder/Co-Founder Cloud applications 
(SaaS) 

less than 1 
year 

10 

p007 25-34 Male Bachelor’s degree CEO/Founder/Co-Founder Web applications 7-10 years 1 

p008 25-34 Male Bachelor’s degree CEO/Founder/Co-Founder Mobile applications less than 1 
year 

1 

p009 35-44  Male Master’s degree CEO/Founder/Co-Founder Artificial Intelligence 1-3 years 1 

p010 25-34  Male Master’s degree CEO/Founder/Co-Founder Web applications 4-6 years 5 full -time, 3 
part-time 

p011 35-44  Male Master’s degree CEO/Founder/Co-Founder Cloud applications 
(SaaS) 

4-6 years 5 - 10 

p012 25-34  Male Master’s degree CEO/Founder/Co-Founder Cloud applications 
(SaaS) 

11-15 years 12 

p013 25-34  Male Master’s degree CEO/Founder/Co-Founder Web applications 7-10 years 9 

p014 25-34 Male Master’s degree CEO/Founder/Co-Founder Consulting (gen AI) 11-15 years 1 

p015 55-64 Male Master’s degree CEO/Founder/Co-Founder Mobile applications 4-6 years 1 

p016 25-34 Male Bachelor’s degree CEO/Founder/Co-Founder Mobile applications 1-3 years 6 

p017 25-34 Male Bachelor’s degree CEO/Founder/Co-Founder All the above. 7-10 years 12 

p018 25-34 Male Bachelor’s degree CEO/Founder/Co-Founder Web applications 1-3 years 2 

p019 35-44 Male Bachelor’s degree CEO/Founder/Co-Founder Cloud applications 
(SaaS) 

7-10 years 12 

p020 35-44 Male High School CEO/Founder/Co-Founder Web applications 16-20 years 1 

p021 35-44 Male Bachelor’s degree CEO/Founder/Co-Founder Web applications 11-15 years 16 

p022 25-34  Male Master’s degree CEO/Founder/Co-Founder Hardware less than 1 
year 

3 

p023 35-44 Male Master’s degree CEO/Founder/Co-Founder agriculture 4-6 years 30 

p024 25-34 Male Bachelor’s degree Developer Web applications 1-3 years 45 

p025 35-44 Female Master’s degree Developer Cloud applications 
(SaaS) 

11-15 years 1600 

p026 45-54 Male Master’s degree CEO/Founder/Co-Founder Mobile applications 16-20 years 20 Employees 

IV. FINDINGS

After thematic analysis, the themes that answered the study’s 
research questions were identified through discussions among 

the authors. Table II presents the significant quotes and the 
themes that address the research questions of the study:  

TABLE II. SELECTED RELEVANT QUOTES 

Theme Participant ID Quote 

RQ1: Factors that influence early-stage startups’ collaborative product development decisions 

User Interaction and Feedback 

P001 
“We identify friction points by observing users and discussing their problems. …..This kind of 

direct interaction helps us identify and implement effective solutions.” 

P013 
“We interviewed over 100 people and collected feedback. This ensured that our solution 

addressed real user needs and preferences, not just assumptions” 

P006 
“…. we still went out and did customer interviews or developed that ideal customer profile just to 
see who were challenging”  

P007 
“We conduct interviews and ask open-ended questions to map their business problems and design 

solutions accordingly” 

Informal Brainstorming and 
Ideation 

P002 “We have informal brainstorming sessions, often during phone calls or car rides after site visits.”  

P017 “We also foster internal creativity through brainstorming and whiteboarding sessions”  

P012 
“I discuss it with our tech team during our sprints and demos. We gather feedback and refine the 

idea further ensuring it aligns with market needs and our vision. Once confident, we move it to a 

staging platform for testing before rolling it out live.”  

Personal and Professional 
Experience 

P006 
“I work in private practice, so I am the user, so I was able to use a lot of my experience and 
expertise to see the problem”  

P016 

“The idea came from building custom applications for the potato and seafood industries, where 

we identified market gaps. We conducted over 100 customer discovery interviews before coding, 
focusing on core problems faced by manufacturers. We then built a solution around those 

insights.”  

P013 
“I personally fell victim to fraud, losing money on a purchase. This experience highlighted a gap 
in the market for secure online transactions.”  



Theme Participant ID Quote 

Field Observations and 
External Inputs 

P001 
“The seafood industry has busy and slow seasons, and during the busy season, I can observe 

many issues firsthand”  

P004 
“….. suggestions like revising templates differently often come from clients or observing their 
needs differently.”  

RQ2: Challenges that early-stage startups face in collaborative product development 

Resource Constraints and 
Funding Instability 

P006  

“we've been going back and forth applying for grants, pitch competitions, getting temporary 

limited funds, and getting junior developers on board. Don't get me wrong, it's been great, but it 

creates the problem that we have a 6 to 8-week runway to develop an MVP. By the time we get the 
next round of funding, we might not have the same developer again because they've moved on to 

other jobs. So, we end up bringing in new developers who need to understand the previous work 

and then move forward, losing time for them to get familiar with the project and optimize 
previous work.”  

Communication and 

Coordination 
P010 

“I think one of the challenges was working remotely. Initially, it was difficult to communicate 

effectively with the team to convey my vision, which resulted in a lot of back-and-forth.”  

Technical and Procedural P013 

“our biggest challenge is iterating design changes effectively without needing to push everything 

to production for user interaction. They won't take extra time to explore designs independently; 

they'll provide feedback when they start using features. Another challenge is in scoping and 
managing scope creep. Understanding the full scope before development is critical. We encounter 

time challenges, too; estimates often underestimate due to scope creep.”  

User Engagement and 
Adoption 

P012 
“One of our initial challenges was establishing credibility. As a new immigrant and startup 

founder, I faced skepticism. Building trust and credibility, especially among nurses, was critical.”  

P007 “The main challenge is getting users comfortable enough to provide honest feedback.” 

V. DISCUSSION

The product development decisions taken by early-stage 
software startups are often shaped by user needs, founders’ 
previous experience, and iterative feedback (see Table II), 
aligning with Bustinza et al.’s [12] findings on stakeholder 
collaboration improving innovation. This study extends this 
by focusing on early-stage startups, where user engagement 
employs informal, flexible strategies, such as brainstorming 
and ad hoc ideation. These contrast with structured methods 
used by larger firms [11], highlighting the agility required in 
resource-constrained environments like Nova Scotia, Canada. 

Internal and external collaboration is critical for startups’ 
product development. Internally, user empathy and client 
feedback drive development beyond technical specifications 
[47] to meet real-world user and customer needs [48], aligning
with Dodgson et al. [18]. From an external perspective,
partnerships with specialized firms, freelancers, and market
contractors offer access to expertise and resources not owned
by the firm, enabling market alignment and technology
integration [49]. Unlike studies on established collaboration
tools in large firms [4], [10] this study identifies startups’
fragmented, ad-hoc use of social tools (e.g., Slack, Figma).
This indicates a gap in frameworks for streamlining startup
collaboration, suggesting a future research avenue.

This study highlights the key challenges that early-stage 
startups face in collaborative innovation, in terms of resource 
constraints, funding instability, and high staff turnover (see 
Table II). Aligning with the work of Galanakis [50] on the 
importance of resource management for startup innovation, 
this study adds nuance by detailing these constraints’ 
compounded effects: reliance on agile practices to counter 
funding gaps and difficulties maintaining team alignment in 
distributed settings. In addition, immigrant founders face 
trust-building challenges, demanding the development of 
ecosystem credibility to secure stakeholder confidence. 

VI. CONCLUSION

This study examined the collaborative innovation 
practices of early-stage software startups in Nova Scotia, 
Canada, identifying the factors influencing design decisions 
and product development challenges. Analysis of 26 

interviews identified that user interactions, informal 
brainstorming, personal/professional experiences, and field 
observations are key practices enabling resource-constrained 
firms to deploy dynamic capabilities. Despite funding, 
communication, technical, and user engagement challenges, 
the study’s findings align with the work of Marsh and Stock 
[51] on the uncertainty of transforming technological
knowledge for market needs, compounded by limited
complementary technologies and immature markets.
However, some startups cultivate dynamic capabilities,
sensing, seizing, and transforming [38], for adaptation and
growth. Specifically, user interaction, field observations, and
personal experiences aid opportunity sensing, while informal
ideation supports resource seizing, and continuous feedback
enables transforming through ongoing market adaptation.

This study offers key contributions extending dynamic 
capability and absorptive capacity theories. First, it shows that 
early-stage startups develop adaptive, resource-efficient 
practices for rapid response to user feedback and market 
shifts, extending the research of Teece et al. [36] by 
demonstrating that resource-constrained firms build 
capabilities through informal interactions. Second, continuous 
user engagement and informal ideation improve startups’ 
absorptive capacity, facilitating speedy internalization and the 
application of external knowledge [29]. Third, the study 
highlights dynamic capabilities’ micro-foundations, stressing 
founder experience and informal knowledge-sharing in 
shaping organizational agility. These contributions broaden 
theoretical understanding of dynamic capabilities in nascent 
firms and offer practical guidance for startups optimizing 
product development under challenging environments. 

These findings offer actionable insights for early-stage 
startups. First, prioritizing direct user engagement from early 
product development is crucial. This aligns with the work of 
Liedtka and Locatelli [52], who note that user-centred 
design’s value for resource-constrained startups in reducing 
waste and improving market acceptance, this study offers 
practical implementation insights with limited resources. 
Second, findings on informal brainstorming (i.e., ideation) 
highlight the need for flexible ideation processes. Startups 
should leverage informal settings for creative problem-solving 
rather than awaiting formal product development frameworks. 



Finally, this study’s limitations and future research 
directions merit discussion. First, the Nova Scotian focus, 
while providing contextual depth, limits generalizability. In 
future, comparative cross-ecosystem studies could distinguish 
universal from context-specific collaborative innovation 
facets. Second, a significant gender imbalance (i.e., 24 male, 
2 female of 26 participants) restricts generalizability regarding 
gender-specific experiences. Future studies should use more 
balanced samples for inclusivity. Third, cross-sectional data 
collection did not capture dynamic capability evolution over 
time. In future, longitudinal studies could illuminate this 
progression as startups mature. Lastly, the relative impact of 
identified collaborative practices on product development 
outcomes is unquantified. Future mixed-methods studies 
could determine which practices impact startup success. 
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