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Abstract

Purpose — The aim of this article is to present a model for the orchestration of dynamic capabilities (ODCs) in
cleantech companies that aim to obtain competitive advantage in the market.
Design/methodology/approach — The authors present herein descriptive research guided by a qualitative
multiple case study approach carried out with 12 cleantech companies.

Findings — The results have showed that the ODC model is present in the product/process cycle, thus
providing new capabilities and generating sustainable competitive advantage through the research categories
presented.

Research limitations/implications — This study contributes to the literature on the ODCs through
microfoundations based on evidence of companies inserted in technological and intensively dynamic contexts.
Practical implications — This article demonstrates, through the ODC model, the main capabilities and
characteristics of the assets of cleantech companies and how the process of renewing competencies to obtain
competitive advantage occurs.

Originality/value — The ODC model utilizes technological resources in the product/process cycle. Asset
specificity and the capacity for innovation allow cleantech companies to explore regulatory loopholes, making
their sustainable model innovative and obtaining competitive advantage through the renewal of
entrepreneurial capabilities and competencies.
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1. Introduction

The management and allocation of resources and capabilities for a sustainable competitive
advantage comes from the theoretical foundations of the resource-based view (RBV) (Barney,
1991; Barney, Wright, & Ketchen, 2001; Teece, Pisano, & Shuen, 1997). Sustainable
competitive advantage is pursued by different types of companies and lies at the center of
activity of organizations that seek to deliver market solutions with social and environmental
character (Walsh & Dodds, 2017). Nevertheless, the dynamic allocation of resources and
capabilities in companies and the constant search to achieve competitive advantage provided
a new direction for strategy and innovation studies: through new digital technologies
emerging in the market, environmental and social sustainability became a criterion and a
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niche for the performance of several types of organizations (Teece, Peteraf, & Leih, 2016;
Walsh & Dodds, 2017).

In this context, early-stage companies and with scalable market models (startups) started
to incorporate into their business model principles of environmental and social sustainability
to compete in the market (Gaddy, Sivaram, Jones, & Wayman, 2017). This type of company
deals with technology and digitalization to provide services and products that serve society,
the environment and the economy through consumers that support the cause and benefit
from the solutions addressed to the market (Cumming, Henriques, & Sadorsky, 2016). Startup
companies with environmental and socioeconomic focus are known in the market as
“cleantech companies” as they work with clean technologies to provide market solutions.

Cleantech companies have a high capacity to allocate resources, capabilities and
competencies in environments of technological and regulatory uncertainty, thus operating
based on environmental sustainability (Doblinger, Surana, & Anadon, 2019). Teece et al
(2016) mention Tesla as an example of startup company that can integrate its resources and
create value through the orchestration of resources and capabilities. Even though the authors
do not mention that this is the case of a successful “cleantech company,” several other
companies focused on clean technologies have been launched in the market to provide
products focused on the environment and the society (Gaddy et «l, 2017; Cumming
et al, 2016).

Cleantech startups operate in sectors related to renewable energy, energy efficiency,
energy trading, water consumption and waste, and even the simplest innovations that allow
companies to operate their digital technologies to provide sustainability through products
and services (Grubler & Wilson, 2014). This article assumes, based on previous research by
Walsh and Dodds (2017), Teece and Linden (2017) and Teece (2018), that for these companies
to enable environmentally sustainable business models (SBMs) and solutions, they need to
achieve competitive advantage through the orchestration of dynamic capabilities (ODCs) and
resources available in the market.

Based on this assumption, Feng et al. (2019) propose a framework that aims to better
understand the dynamic capabilities involving startup companies. Feng et al (2019) highlight
the need to investigate ODC and resources in the startup context considering service
provision and technological innovation sectors in different countries. Linde, Sjodin, Parida
and Wincent (2021) present the orchestration in the context of smart cities and sustainable
technologies, suggesting a few studies that show how such orchestration occurs in the
entrepreneurial context, thus focusing on how technological, digital and service delivery
solutions become a market differential. Complementarily, Teece (2018) affirms that
understanding consumer needs can be resolved through the orchestration of technologies
and organizational capabilities.

Based on the contextualization and research gaps presented by literature, the research
question this paper aims to answer is as follows: “How do companies orchestrate their dynamic
capabilities to achieve competitive advantages in rapidly changing technological envivonments?”’
To address such question, the aim of this article is to give evidence in the context of cleantech
companies of how dynamic capabilities are orchestrated to propose an ODC model aimed at
obtaining competitive advantage in the market.

Thus, the main thesis of this article — based on the existing literature and on the results
found —is to validate the following research propositions: (1) the ODC happens in the product/
process cycle of technology companies and (2) companies have technologies that enable ODC
to gain competitive advantage. Consequently, the theoretical contribution of the present
study complements literature on the ODCs through microfoundations based on evidence of
cleantech companies inserted in technological and intensively dynamic contexts.



2. Theoretical framework

2.1 Dynamic capabilities and technology

The foundations of dynamic capabilities originate from the RBV (Teece & Linden, 2017). For
resources and capabilities to achieve a sustainable competitive advantage, the RBV suggests
that they must have four essential characteristics: they must be (1) valuable, (2) rare,
(3) inimitable and (4) difficult to substitute (Barney, 1991; Barney et al, 2001). These
capabilities and resources can have an intangible character and manifest themselves in
knowledge of individuals, processes and routines within each organization (Teece et al., 1997).

Technological environments with a high degree of business transformation indicate that
these resources, routines and entrepreneurial abilities need to adapt and transform due to the
rapid change of business environments (Teece ef al, 2016). The dynamic capabilities can be
defined as the company’s processes that utilize resources to integrate, create and reconfigure
internal and external competencies in environments of technological uncertainty (Teece
et al., 1997).

Technology and digitalization play an essential role for companies to allocate their resources
and capabilities in a dynamic way (Kim & Lee, 2006). Figueiredo (2005) considers technology a
capability that allows the adaptation of organizations through specific knowledge, which —
when articulated — involve dimensions related to the abilities of individuals and companies to
manage software, organizational routines in the digital environment, creation of new products
and services, and even the tacit knowledge of individuals.

The abilities and knowledge accumulated and constantly being reconfigured to adapt to
the market is an elementary attribute for the dynamic capabilities to provide economic benefits
for companies (Luo, 2000). The capabilities are incorporated as companies articulate their
resources to establish new strategies in order to create value and competitive advantage in
the market. Considering the specificities of tangible and intangible assets of the company, it is
management’s responsibility to develop organizational processes to identify and seize
opportunities (Teece et al.,, 1997).

Teece et al (2016) mention the companies Space X and Tesla as startups with high ability
to allocate their dynamic capabilities to obtain competitive advantage from their technology
positioning. The dynamic capabilities provide organizational agility so that companies can
face the risks and uncertainty in an economy based on business models that require constant
adaptation to react to market challenges (Teece & Linden, 2017). The dynamic capabilities
and technology are concomitant themes that provide the necessary subsidies for
organizations to orchestrate their resources, routines and processes (Teece & Linden,
2017). In parallel, Kim and Lee (2006) and Luo (2000) pave the way for technology and
information sharing in a context of uncertainty and risks, making dynamic capabilities
necessary for companies to obtain competitive advantage in local and global markets.

2.2 ODC and the resources of the company
The orchestration of resources and dynamic capabilities is rooted in the idea of positioning the
company based on the strategy of resource allocation in a dynamic and innovative way to
gain competitive advantage (Shuen & Sieber, 2009; Sirmon, Hitt, & Ireland, 2007). The ODCs
involves the principles of sensing, seizing and reconfigure, which combined allow the
company to orchestrate and recombine its own resources to adapt to the markets in which it
operates (Teece & Linden, 2017; Ambrosini & Bowman, 2009).

In this article, we will use the definitions of sensing, seizing and reconfigure according to
Teece et al (2016), Teece and Linden (2017) and Shuen and Sieber (2009), as they were
operationalized in a technological context like this article.

(1) Senmsing: It refers to the ability of the company or the entrepreneur to identify
technological opportunities and threats in existing markets. This concerns the
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sensibility of the organization to recognize business opportunities through existing
information and to create provisions for performance and technological development;

(2) Seizing: It refers to the mobilization of resources to anticipate the reaction of
competitors and generate intellectual protection. Resource mobilization enables the
refinement of business models through the allocation of resources to explore
opportunities in the creation of new routines, processes and even products and
services,

(3) Reconfigure/Reconfiguring: It relates to the ability of the company to change and
transform its structure based on its objectives. The transformation of the company
mmplies the creation of new routines and organizational processes, such as product
mnovation and quick strategic decision-making based on the available resources.

The principles of sensing, seizing and reconfigure are mechanisms for an organization to
maintain itself in an environment of technological change and marked by consumer
expectations (Teece et al., 2016). Its orchestration allows the collaboration between companies
and users to achieve new ways to innovate (Shuen & Sieber, 2009).

For the orchestration to occur, it is necessary to make use of resources in favor of dynamic
capabilities. The evolution of the current capabilities and the creation of new ones to satisfy
customers and serve markets depend on the orchestration of resources through a
synchronized process that optimizes routines and processes and creates value for the
organization (Sirmon et al., 2007). This orchestration of resources combined with new
technologies can make companies develop their dynamic capabilities, which consequently
generate a competitive advantage in the digital contexts of organizations (Camillo, de
Vasconcellos, & Amal, 2020).

Linde et al. (2021) explore the orchestration of resources from the perspective of innovation
ecosystems and smart city technologies, thus suggesting a model in which sensing, seizing
and reconfigure operate focused on the creation of new partnerships and alignments between
innovative solutions and sustainable and environmental gains. The authors also explain that
the articulation of existing resources allows cities to explore benefits from technological
solutions, such as energy efficiency and water waste.

In the context of startup companies, Feng et al. (2019) present ODC as an essential element
for an expansion strategy through low-cost technology. The principles of sensing, seizing and
reconfigure provide technological capability for startup companies, thus allowing them to
absorb external technologies and reconfigure their business model, spreading knowledge
throughout the organization and leveraging competencies to explore their local market in a
lean and dynamic approach.

The generation of SBM is multidimensional and complex. Therefore, there are only a few
known success cases (Hart & Milstein, 2003). One of the main challenges found in the
literature is to comprehend technological innovation, more specifically, its integration
through the ODCs and companies at an early stage of technology development (e.g. cleantech
companies, as cited by Evans et al, 2017).

Based on the studies of Feng et al. (2019) and Linde et al. (2021), who approach ODC in the
context of startup companies, the present article brings the seminal principles of sensing,
seizing and reconfigure initially addressed by Teece et al. (2016), Teece and Linden (2017) and
Teece et al. (1997) to investigate the context of cleantech companies.

2.3 Microfoundations and ODC

The microfoundations are based on the ability of managers/entrepreneurs to constantly
orchestrate (identify, learn, coordinate and reconfigure) the opportunities that emerge from new
technologies, consumer needs, market niches and competitors. Amongst the several



microfoundations, the managerial and cognitive dynamic capabilities of decision-makers are
highlighted, whose performance is particularly necessary to achieve greater efficiency and
organizational agility (Teece et al, 2016). Through these capabilities, it is possible to create,
distribute and capture value by exploring complementarities and managing co-specialization.

The microfoundations play a key role in the strategic articulation for taking advantage of
entrepreneurial and technological resources and generating innovation through new
capabilities that allow the reconfiguration of business models of different companies
(Brink, 2019; Shuen, Feiler, & Teece, 2014).

2.4 Research propositions

2.4.1 The product/process cycle. The dynamic capabilities allow us to understand how
companies innovate towards sustainability before growing legal pressures to develop
sustainable products, services and production processes (Mousavi, Bossink, & van Vliet,
2018). The innovation that catalyzes sustainability makes companies rethink and reconfigure
their products, processes, technologies and business models to find the rebalancing between
capital and sustainable development (Evans ef al.,, 2017).

In dynamic capabilities, resources are learned, experimented and recombined to create
products and processes, and transform already existing routines (Jiang, Chai, Shao, & Feng,
2018). To this end, according to Cumming et al. (2016), companies operate in a product/process
cycle oriented towards technology. This cycle consists of four stages, and in the present
study, we assume that the ODCs — involving the principles of sensing, seizing and reconfigure
—is noted in these four stages of the product/process cycle.

According to Cumming et al. (2016), the first stage refers to technology research, in which
companies look for gaps and opportunities in their respective markets to develop, and in the
second stage, a technology that meets the needs of previous stage is found. Thus, sensing and
seizing are noticed in the first two stages, respectively. In the third and fourth stages,
reconfiguring is identified and refers to manufacturing and scale-up and roll-out, respectively.
In the manufacturing and scale-up stage, already existing capabilities and competencies are
used, thus reconfiguring the business model of the company. In the roll-out, processes are
created and adapted to enable the solutions detected and outlined in the previous stages.

Conforming to such positioning, Sirmon e? a/. (2007) affirm that managers may need to
orchestrate new resources and capabilities to create products and processes. Thus,
companies can develop capabilities to meet market demands, which is concomitant with
the four stages mentioned by Cumming et al. (2016).

According to such perspective, Proposition 1 is established based on ODC and considering
all four stages of the product/process cycle.

Proposition 1. ODCs occur in the product/process cycle of technology companies.

2.4.2 Technology and the ODC model. Technology has been creating profitable opportunities
for cleantech companies, especially for those involved with energy, waste and water
treatment, with an emphasis on Internet of Things (IoT), in combination with data analytics,
cloud computing and big data simulation (Jolly, Spodniak, & Raven, 2016). These are the
existing technological resources that predominantly integrate the business model of
cleantech companies (Giudici, Guerini, & Rossi-Lamastra, 2019).

Camillo et al. (2020) point out that the orchestration of resources together with the support
of new technologies can make companies develop their digital and technological capabilities,
gaining competitive advantage. This process is developed through the operation of
technological resources in order to automate processes, assist in new complementary ways of
conducting business and enabling new disruptive ways of conducting business. By
combining the architecture and refinement of business models, digital technologies can exert
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Figure 1.
Theoretical model of
the propostions

a positive influence on the creation and delivery of value and on cost reduction, thus ensuring
these competitive advantages in a sustainable way (Mousavi et al,, 2018; Jiang et al., 2018).

When considering the technological resources operationalized by companies in a context
of constant transformation, cleantech companies have their own unique way, i.e. different
from conventional companies, of orchestrating technological resources and dynamic
capabilities to generate competitive advantage (Proposition 2).

Proposition 2. Companies have technologies that enable ODC to gain competitive
advantage.

2.4.3 Theoretical model of the propositions. The propositions established support the research
question and contribute to the fulfillment of the aim of this paper, which is to present an ODC
model for cleantech companies aiming to obtain competitive advantage in the market.
Propositions are tools that collaborate with the explanation of the ODC model in the particular
case of cleantech companies and can be visualized in Figure 1, which presents the theoretical
model of the propositions of this research.

3. Methodology of the research

3.1 Method

The qualitative and exploratory approach was chosen to carry out this research, and the
multiple case study was the chosen design to achieve the research goals. Case study is an
empirical investigation that seeks to understand a contemporary phenomenon within its
context considering the events in the practical universe, especially when the limits between the
phenomenon and the context are not explicitly defined (Yin, 2009). Studies by Yin (2009) and
Eisenhardt (1989) emphasize that such a methodological approach is appropriate and indicated
to answer research questions that address “ow” the phenomena under investigation occur.

3.2 Context of the research: description of the cleantech companies

Companies that use clean technology are those with technologies oriented towards the
production and commercialization of products, services or processes that add value based on
the utilization of clean and renewable resources (Giudici et al, 2019). These companies are
known as cleantech and aim to offer innovations through technology to meet environmental
and socioeconomic needs. Thus, cleantech companies make use of market solutions to
address issues such as recycling, efficient energy use, access to renewable energy, utilization
of electric vehicles, reporting on carbon emissions, water conservation and even fighting
poverty through technological monitoring systems (Cumming et al., 2016).

Product/Process
Cycle m\‘
Orchestration
of Dynamic
Capabilities
Orchestrated Technologies P2

through Dynamic
Capabilities to Generate
Competitive Advantage




3.3 Case selection

Feng et al (2019) affirm that understanding startups’ case studies and their technological
contexts may bring relevant contributions to the field of dynamic capabilities, while
Ambrosini and Bowman (2009), Teece and Linden (2017) and Teece et al (2016) ratify the
importance of carrying out case studies on startup companies and orchestration of
capabilities in economy sectors that demand an agile transformation and reconfiguration of
the companies’ business model to obtain competitive advantage.

Based on such assumptions, the case study method is employed to better understand
startup companies in the context of cleantechs. Three predominant criteria were selected for
the delimitation of the case selection: (1) the company must be cleantech; (2) sector/industry in
which the company operates and (3) digital technology utilized by cleantechs.

3.4 Data collection

Shuen et al (2014) argue that dynamic capabilities reside, in part, in managers and in the top
management team. Therefore, in important moments, the ability of the chief executive officer
(CEO) and management in general would be enough to recognize development or a trend, thus
subsequently delineating a response while orienting the company in co-creation and
co-development activities — this can be the most relevant element of the company’s dynamic
capabilities. Based on these assumptions, Table 1 presents the sample description of this
research. The interviews were collected up to the point of data saturation indicated by the
MaxQda software.

For the selection of companies, we used the study entitled Mapping of the Brazilian
Cleantech Startup Ecosystem (FGV, 2019). Such mapping was accomplished to better
understand the ecosystem of startup companies operating in the segment of clean
technology. We have also verified the self-declared cleantech startups in the Distrito
database, i.e. an innovation platform for startup companies, corporations and investors. We
have also utilized the platform Liga Ventures, which connects cleantech startup companies to
large companies to make business.

The data selected for analysis were collected and triangulated from three main sources:
(1) semi-structured interviews, (2) observation and field notes and (3) documents and websites
from the energy sector and the organizations selected for analysis.

4. Data and content analysis

The analysis technique used for this study was the content analysis, which was supported by
the MaxQda software in addition to the full reading of the articles analyzed (Bardin, 2016).
The procedure adopted to compose the process of content analysis was as follows: (1) data
organization; (2) search for items with incidence of repetition; (3) creation of sets of items
(deductive and inductive categories); (4) creation of analysis patterns and (5) creation of
tables, visual models and figures to comprehend the categories and subcategories with
software support.

Table 2 presents the representative transcriptions based on the repetition of categories
identified in the software as preponderant when observing the foundations of the theoretical
framework utilized. The inductive categories are the categories that have been induced by the
theoretical framework. The deductive categories, in turn, are emerging categories that came
up during the data analysis of the software and symbolize the research findings presented in
the section for results and discussion.

5. Results and discussion
Table 2 shows that the microfoundations are being operated by entrepreneurs so that
cleantech companies use their technological resources to identify threats and reconfigure
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their business model using technologies such as artificial intelligence, IoT and Big Data, thus
proposing business models that adapt to the demands of consumers who seek more efficiency
and less energy use. The business transformation proved to be relevant in this interview
round and is directly related to the company’s ability to create autonomous processes,
providing ways to validate the product cycle (Cumming et al., 2016).

The samples agree with literature and reiterate that ODC-oriented companies create and
reconfigure their managerial and organizational routines, taking advantage of opportunities
and generating innovation while pursuing evolutionary fitness (Mousavi et al, 2018).
Innovations in clean energy products and processes consider energy costs or resources when
looking for opportunities to develop solutions that bring competitive advantage, preferably
with pioneering spirit. Thus, the company perceives a better combination between
environmental and financial performance (Jiang ef al., 2018).

Technological resources are critical for the implementation of social and environmental
solutions that provide consumers with market benefits. When these resources are
orchestrated, new market solutions are implemented by the company, leading to
innovations that explore regulatory loopholes in the market (Doblinger et al, 2019). The
sensing and seizing categories are presented in the technology research and development
stages, while the reconfiguring category is to be found in the stages of manufacturing and
scale-up and roll-out.

‘When orchestrating dynamic capabilities in the product cycle, the technological resources
are the protagonists, renewing technological competencies to implement solutions adapted to
energy markets, renewable energy and recycling. These competencies provide cleantech
companies with asset specificities, which enable them to take advantage of market and
regulatory gaps. For cleantech companies to operate technological models through their
resources, they need assets operating on the reconfiguring microfoundation to deliver a
solution, as reported by the interviewees EI and E3. Asset specificity’ is a fundamental factor
to provide a cleantech company with competitive advantage in relation to other categories of
companies.

In the present research, asset specificity emerged as a fundamental factor because it
addresses socioenvironmental issues through technologies that are used as resources in the
product cycle, providing capabilities for companies to carry out other innovations (Teece
et al., 1997; Giudici et al, 2019). Asset specificity subsidized alternative governance formats
that, when providing new innovative capabilities, allow the structuring of a sustainable
business model, which is difficult to replicate by competitors (FGV, 2019; Gaddy et al, 2017).

The innovation capability is the result of the renewal of competencies through the ODCs
and technological resources that are present in the product cycle of cleantech companies. In
these companies, the innovation capability manifests itself as a set of organizational practices
to develop new products and processes (Cumming et al., 2016). Such capability allows the
constant reconfiguration of the cleantech company, providing other new capabilities that
enable a strategic direction of technology to manage projects and modify the organizational
structure of the company, thus meeting market changes. The innovation capability in this type
of company operates on the organization’s knowledge and provides means for entrepreneurs
to explore market opportunities not yet regulated by the industrial sectors through new ways
of offering products, such as renewable energy compensation, certification mechanisms and
transactions in virtual networks.

The capability to explove regulatory loopholes stems from the ability to innovate and is
directly related to asset specificity. The interviewees reported that changing regulations and
the in-depth knowledge of legal mechanisms allow entrepreneurs to establish formal
contracts to enable the business model and the orchestrated technological resources (FGV,
2019; Giudici et al., 2019). In this study, the capability to explore regulatory loopholes emerged
mainly as the ability to perform adapted contracts to meet the specific demands of consumers



seeking to reduce water consumption, energy use and gas emissions. The sectoral knowledge
of the entrepreneurs is fundamental to elaborate the business model, even if the company
already has the available technological resources (Gaddy et al, 2017). Contractual
arrangements about the sectorial knowledge of the entrepreneur allow the development of
the capability to explore regulatory loopholes in the sector and to address sustainable
solutions.

The emerging categories of innovation capability, asset specificity and the capability to
explore regulatory loopholes and unfold into two main outcomes of the ODC process:
sustainable business model innovation and sustainable competitive advantage.

Considering the findings on sustainable business model innovation, the cleantech cases
investigated herein showed that the business models are sustainable due to the orchestration
of technical resources that allow the exploration of socioenvironmental benefits in market
solutions (Teece, 2018; Teece & Linden, 2017). In this case, the market innovation capability
implemented allows business models to be unique and specific, thus providing distinct ways
to explore regulatory gaps in the market. These solutions utilize technological resources in
order to save water, make energy processes more efficient, trade renewable energy and even
reduce carbon emissions in the atmosphere, thus ratifying the sustainable, social and
environmental nature of cleantech companies. The microfoundations operate constantly so
that this business model remains functioning and can renew the capabilities of this sort of
company. In this sense, the alignment of theoretical foundations of the product cycle and ODC
provides contributions to the research field, highlighting specific business models based on
dynamic innovation capabilities (Teece ef al, 2016; Walsh & Dodds, 2017).

The business model is a catalyst source for value creation through the exploration of
business opportunities, as Teece (2018) and Feng et al (2019) pointed out considering the
e-business scenario. Innovation is anchored in technology and asset specificity, which leads
to the development of new combinations of resources to create value and contribute to the
generation of competitive advantage, thus supporting the findings presented in the literature
review (Teece, 2018; Linde et al, 2021; Brink, 2019; Feng et al., 2019).

Sustainable competitive advantage is the result of a business model stemming from ODC
and technological resources of cleantech companies. These models are difficult to replicate as
they trace the strategic positioning, supporting the mobilization of technological assets. In
this study, the competitive advantage of the cleantech companies is the result of an alignment
model between the product/process technological cycle and ODC (Cumming et al., 2016).

While this work identifies the qualitative categories that complement the theoretical
foundations and literature, emerging categories not yet explored by recent literature on
technology companies came up, contradicting recent studies (Cumming e al., 2016; Mousavi
et al., 2018; Jiang et al., 2018). These emerging categories manifest in the present research as
the ability to explore regulatory loopholes, innovation capability and asset specificity.

Propositions 1 and 2 were supported in our study, ratifying that the microfoundations
orchestrate the technological resources of cleantech companies within their product/process
cycle. At first, aiming to increase investments and create value to become more financially
attractive, cleantech companies evaluate and seek new technologies, opportunities and
regulatory loopholes. Based on these findings, the development of these technologies begins,
allocating resources to — third — reconfigure their routines and business model to enable the
large-scale manufacturing of the products resulting from these opportunities. Finally, this
reconfiguration is improved through the implementation of solutions.

Based on the interviews carried out in the cleantech context and the analysis of the
deductive and inductive categories, it is possible to synthetize the ODC process into single
model (Figure 2). It is noteworthy that the technological resources transform through the
emerging categories to generate business model innovation and sustainable competitive
advantage.
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Figure 2
ODC model of a

cleantech company



6. Final considerations

The two propositions of this article were supported, thus pointing out that ODC presents
itself in the product/process cycle of companies and that technologies enable the ODC to gain
competitive advantage, meeting the aim of the research.

The model presented brings a theoretical contribution to ODC through the application
of technological resources in the product/process cycle of cleantech companies.
Furthermore, asset specificity and innovation capability allow this type of company to
explore regulatory loopholes, making its sustainable business model innovative and
seizing competitive advantage through the renewal of entrepreneurial capabilities and
competencies, thus filling the gaps pointed out by Teece (2018), Linde ef al. (2021), Brink
(2019) and Feng et al. (2019). The practical contribution of this study highlights the main
capabilities and characteristics of cleantech companies’ assets, which collaborate with the
systematization and adaptation process of these companies in the startup market.
Additionally, the strategic positioning of cleantech companies to gain competitive
advantage depends on the ability of entrepreneurs to articulate their capabilities to explore
regulatory loopholes and generate sustainable innovations for the consumer.

The differential presented herein concerning the theoretical contributions is the
comprehension of the orchestration of technology and organizational capabilities in
scenarios marked by constant and accelerated transformation. Therefore, this article aims
to meet the lack of exploration of ODC in the context of startup companies focused on
technological, digital and service solutions (Teece, 2018; Linde et al, 2021; Feng et al., 2019).

For future research, we suggest researchers to focus on the role of emerging categories in
the business model of cleantech companies considering an expansion in the research sample
and utilizing quantitative techniques to understand the structural relations indicated by the
research field.

Notes

(1) Table 1 contains a description of the sample and is attached in the Supplementary
documents of this article.

(2) Table 2 contains the qualitative reports and the repetition of categories extracted
from interviews carried out with cleantech and can be found in the Supplementary
documents of this article.

(3) The concept of asset specificity is based on the foundations of dynamic capabilities; it
refers to integrated resources that encompass assets, individuals and groups in order
to enable the accomplishment of distinct activities (Teece ef al, 1997). Asset
specificity definition extends to assets traded for single use without sacrificing
productive value, considering specific characteristics related to locational, temporal,
human and governance resources. In the present article, asset specificity is
considered an emerging category that reduces the transactional costs of operations
due to the characteristics and resources of the cleantech companies.
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