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Abstract 

The push towards carbon-neutral business models has gained 
significant traction in response to growing environmental concerns, 
regulatory pressures, and market demands for sustainability. As 
businesses explore pathways to achieve carbon neutrality, a 
multitude of emerging technologies and strategies play crucial roles 
in this transformation. In particular, the adoption of generative AI, 
service-oriented business stn1ctures, and strategie 1narket activities 
such as market exploration and exploitation are increasingly being 
recognized as critica! enablers. Hm,vever, the interactions between 
these factors re1nain underexplored, with limited understanding of 
how they synergize to support the transition to carbon-neutral 
operations. This study e1np[oys a fuzzy set qualitative comparative 
analysis (fsQCA) to examine how different configurations of 
generative AI adoption, service orientation, inter-organizational 
cooperation, market exploration, and 1narket exploitation contribute 
to achieving carbon-neutral business outcomes. Drawing on survey 
data fro1n young startup 1nanagers and entrepreneurs, our findings 
reveal 1nultiple pathways to carbon neutrality, highlighting the 
complexity of the transition process. The study e1nphasizes that no 
single factor is sufficient on its O'wn; instead, a holistic co1nbination 
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of technological, structural, and market-based strategies is re9uired. 
By prov'iding these insights, this research contributes to the 
acade1nic discourse on sustainaibility and digital innovation, o ffering 
actionable guidance to practitioners and policymakers seeking to 
facilitate carbon-neutra! transformations in business operations. 

Keywords: Carbon neutrality, generative AI, service-ociented 
structure, 1narket strategies, startup entrepreneurs. 

Introduction 

The transition to carbon-neutra} business practices is one of the 

1nost pressing challenges of the 21st century, driven by increasing 

environmental concerns, regulatory pressures, and a growing 

de1nand for sustainable products and services. As industries face 

significant dis1uption due to cli1nate change and resource scarcity, 

the adoption of innovative technologies and sustainable business 

1nodels has become essential for long-term success. Carbon 

neutrality, in particular, has e1nerged as a key goal for businesses 

across various sectors, with the objective of reducing greenhouse 

gas emissions to net-zero levels through a range of strategies, 

including energy efficiency, r enewable energy, and sustainable 

resource management (Parida, Sjödin & Rei1n, 2019; Pizzichini, 

Sabatini, Gregori, Cillo & Sasso, 2025) . In parallel with the push for 

sustainability, businesses ar e increasingly adopting digital 

technologies such as artificial intelligence (AI), 1nachine learning, 

and automation to opti1nize their operations and reduce their 

environ1nental footprint A1no11g these, generative AI stands out due 

to its ability to create new solutions, optimize processes, and 

enhance decision-making capabilities (Sjödin, Pa11da & Kohtamäki, 

2023) . Generative AI can support sustainability by irnproving 

resource allocation, minimizing waste, and providir1g actionable 

insights that enable businesses to make data-driven decisions aligned 

with their carbon-neutra} objectives. By ir1tegrating generative AI 

into their operations, busir1esses can not only enhance operational 
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efficiency but also develop innovative business models that align 

,vith circular economy principles, such as reducing, reusing, and 

recycling materials (Kirchherr, Yang, Schulze-Spüntrup, Hee1ink & 

Hartley, 2023) . 

Another critica! ele1nent in transitioning to a carbon-neutral 

business is the adoption of service-oriented stn1ctures, which focus 

on delivering services rather than products. This shift is essential for 

achieving sustainability, as service-oriented models prioritize long­

tenn use and resource effic.iiency over short-term consumption and 

waste. The 1ise of servitization, which involves transitioning from 

product-oriented business models into service and solution-oriented 

ones, plays a crucial role in enhancing business sustainability. It 

fosters customer engagement tlirough continuous service offerings, 

such as maintenance and opti1nization, which help extend tl1e 

product lifecycle and reduce environmental impacts (Sjödin, Parida, 

I<ohta1näki & \X!incent, 2020). In addition to these technological and 

stn1ctural shifts, market strategies such as 1narket exploration and 

market exploitation are essential to ensuring the scala.bility and 

adaptability of carbon-neutral strategies. 1vfarket exploration 

involves seeking new opportmuties, innovations, and market 

segments, wlule market exploitation focuses on maximizing value 

fro1n existing capabilities and offe1ings. These strategies help 

businesses navigate tl1e co1nplex landscape of sustainability, 

ensuring that they can inn.ovate wlule maintaiiung a competitive 

edge (Inoue, 2021; Kolagar, 2024). Together, these strategies create a 

robust framework for aclueving carbon neutrality, enabling 

businesses to not only reduce tl1eir environmental footpriut but also 

capitalize on emerging market opportmuties. 

Despite the growing recognition of these factors, tl1ere is a limited 

understanding of how tl1ey interact and contribute to achieving 

carbon-neutral outcomes. i\tlost studies focus on isolated elements 

of this transformation, such as digitalization or market strategies, 
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without exam1111ng how these factors interact to support 

sustainability goals. This research aims to fill this gap by exploring 

the configurations of enabling conditions that lead to successful 

carbon-neutral business outcomes. Specifically, we investigate the 

interplay bet\veen generative AI adoption, service-oriented 

structures, inter-organizational cooperation, market exploration, and 

1narket exploitation. By analyzing survey data collected from young 

startup 1nanagers and entrepreneurs, this study aims to investigate 

how these factors interact in various ways to support the transition 

to carbon-neutral businesses. The findings of this research will not 

only advance academie understanding of the drivers of carbon 

neutrality but also provide valuable insights for entrepreneurs, 

practitioners, and policymakers seeking to facilitate the adoption of 

sustainable business practices. 

Methodology 

To identify configurations leading to carbon-neutra! business 

outcomes, we employed fuzzy set qualitative comparative analysis 

(fsQCA) (Kolagar, Parida & Sjödin, 2024; Ragin, 2009). Data were 

collected from young startup 1nanagers and entrepreneurs, focusing 

on the adoption of generative AI, service-oriented stn1ctures, inter­

ocganizational cooperation, 1narket exploration, and market 

exploitation. fsQCA enabled us to examine the intricate 

relationships between these factors and their influence on carbon­

neutral outco1nes. 

Preliminary Finclings 

Preliminary analysis reveals several distinct configurations that lead 

to successful carbon-neutral business outcomes. I<ey findings 

suggest that the adoption of generative AI, when combined ,vith a 

service-oriented structure, can significantly contribute to achieving 

224 



12th International Business Servitization Conference, Bilbao 

carbon neutrality. Additionally, strong inter-organizational 

cooperation and active participation in both market exploration and 

exploitation are critical complementary factors. Specifically, 

businesses that leverage AI to opti1nize resource efficiency, while 

explo1ing new sustainable market opportunities, are mor,e likely to 

achieve carbon-neutral outco1nes. These findings underscore the 

need for a comprehensive approach that integrates technological 

innovation, organizational stn1cture, and 1narket strategies to foster 

sustainability. 
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