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Abstract

This study addresses the challenge faced by PowerCell, a hydrogen fuel-cell manufacturer,
that is transitioning from early adopters to mainstream markets without relying on Geoffrey
Moore’s traditional “beachhead” approach. Instead, PowerCell pursues simultaneous entry
into multiple market segments, leveraging core-technology commonality and diversification to
remain agile during a policy-driven, uncertain market. The purpose of this study is to evaluate
how a multi-market strategy can be a valid strategy for crossing the chasm and how
structured R&D portfolio management can support this transition.

A single-case study with an abductive research design was employed, combining
semi-structured, with a total of 18 interviews of PowerCell employees and analysis of internal
documents and secondary sources. Data collection focused on strategic decision-makers and
project teams, while thematic analysis identified recurring patterns and insights.

Findings reveal three primary motivations for diversification: reuse of shared technology, risk
reduction through market hedging, and cross-segment learning effects. The Implementation
of a broad-market strategy increases R&D portfolio complexity, demonstrated in greater
project interdependencies, resource conflicts, and overengineering, but also enhances agility
through dynamic reprioritization and preserves optionality. Empirical evidence shows positive
learning synergies that improve organizational resilience. However, PowerCell currently lack a
formal portfolio management framework, potentially leading to suboptimal resource allocation
and delayed go/kill decisions.

These results suggest that a tailored portfolio management tool can help firms employing a
multi-market strategy to balance flexibility with strategic alignment, ensuring R&D investments
support both immediate opportunities and long-term goals.

Keywords: Multiple-Market Strategy, Crossing the Chasm, Project Portfolio Management,
Broad Market Strategy, Interdependencies, Uncertainty
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1 Introduction

The debate around strategies for crossing the chasm in high-tech markets often
revolves around Geoffrey Moore’s concept of the beachhead strategy. Moore (2014)
states that a company should focus its efforts on a single market segment, a
"beachhead," to effectively cross the chasm. The beachhead strategy has been
largely recognized as one of the most effective strategies in this context. But this
raises an important question. Is an alternative path to cross the chasm possible? Can
a company navigate this issue with a broader strategy, tackling multiple segments
simultaneously? The traditional beachhead strategy may not work best when a
company is unsure of which market segment will be mature and ready to become a
market, while it also has the technological capacity to serve multiple segments.

However, adopting a more comprehensive market strategy is not without challenges
and complexity. When a high-tech or R&D-intensive company targets several market
segments, managing the R&D portfolio becomes even more complex. The need to
balance the development of technologies that address different market segments
causes complexity in the project portfolio. When concentrating on multiple markets,
there is an increased risk of a misalignment between R&D efforts and overall
business strategy due to a lack of structure in portfolio management. Cooper et al.
(1997b) argue that there are no one-size-fits-all solutions for portfolio management.
However, the study will incorporate consistent best practices that are common
among high performers in this field (Cooper et al., 2001).

The purpose of this master’s thesis is to explore an alternative approach to crossing
the chasm, one that involves adopting a multiple market strategy instead of the
traditional beachhead strategy. A case study on PowerCell, a hydrogen fuel cell
company that has chosen a different route to bridge the gap, serves as the basis for
the investigation. The crucial problem of managing a complex R&D portfolio within
the framework of a multiple market strategy is also addressed in this paper by
bridging insights from portfolio management theory and technology adoption
literature.

1.1 Background

In an ever-evolving world, climate change is more pressing than ever. The most
urgent environmental challenge the world is facing today is the increasing
concentration of greenhouse gases in the atmosphere. The great utilization of fossil
fuels, such as coal, oil, and natural gas, for energy production and industry has led to
a rapid rise in carbon dioxide emissions, leading to global warming and climate
change (Arora, 2020).

In recent times, rising temperatures and more frequent weather events have led to
melting ice caps, rising sea levels, and more long-term aridity. The world's cities are
the worst affected by the climate and air pollution crisis. As urban populations
continue to expand, millions of individuals are exposed on a daily basis to toxic air
pollutants that have been linked to respiratory and cardiovascular diseases. Regions



that previously experienced stable climates are now facing erratic weather patterns,
which are having a detrimental effect on agriculture, water resources, and
infrastructure (Yoro & Daramola, 2020).

As one of the biggest contributors to global warming is the energy production of fossil
fuels, one must find solutions to mitigate global warming and the emissions that
occur. Fossil fuels, which are most commonly used today, provide high energy
density, meaning they generate much more energy per unit weight than renewable
sources. It also has a well-developed infrastructure, i.e., existing pipelines and gas
stations, making it easy to use (Martins et al., 2019). The major issue with fossil fuels
is the significant carbon dioxide emissions that occur when they are used. It is also
the most significant contributor to climate change (Wuebbles & Jain, 2001).

Instead of using traditional fossil fuels, one solution could be to use renewable
energy sources (Abbasi & Abbasi, 2012). Renewable energy sources provide a
sustainable and natural solution by providing power from sources such as the sun,
wind, and water. Unlike fossil fuels, renewable resources do not produce harmful
emissions or contribute to environmental degradation. They also reduce dependence
on finite resources, ensuring long-term energy security. Additionally, technological
advancements have made renewable energy more accessible and economically
viable, thereby driving innovation and new opportunities in the energy sector (Kabel
& Bassim, 2020).

Over the last decade, the battery industry has developed rapidly. The development in
both driving distance and lifetime of the battery has been a big focus for the battery to
be able to compete with fossil fuels on the market. With its zero emissions, it has a
significant advantage over fossil fuels. Furthermore, batteries have high energy
efficiency, which means they convert more energy into usable power compared to
other solutions. Although there has been an improvement in lifetime and traveling
distance over the years, significant concerns remain. The batteries are not as
competitive in traveling distance compared to fossil fuels, and additionally, there is a
lack of infrastructure for battery consumption. Charging stations are still under
development and are not expected to match the demand on the market, as the
expansion of charging networks has been slower than the rapid growth of electric
vehicles adoption (Kumar et al., 2023).

According to Shu et al. (2023), hydrogen fuel cells (HFCs) are promising. They could
be a favorable option for renewable energy due to their advantages in high energy
density, efficiency, and sustainability in the future. Hydrogen fuel cells turn hydrogen
and oxygen into electricity, with water and heat as the only byproduct, making it a
zero-emission solution. The study says that HFCs outperform other energy storage
technologies like lithium-ion batteries, pumped hydro storage, and flow batteries.
Because hydrogen can be stored for long periods using suitable storage systems,
hydrogen fuel cells can serve as a valuable complement to batteries in the transition
to a sustainable energy future.

This shift from fossil fuel to renewable energy is necessary from an environmental
perspective and contributes to social, economic, and technological evolution change.



As industries and companies transform to more environmentally friendly energy
solutions, they play a vital role in shaping a more sustainable future. This report will
look at a company that has developed a renewable energy product. It will highlight its
role in the move toward a cleaner and more responsible energy system (Kabel &
Bassim, 2020).

With these climate issues in mind, many world leaders signed the Paris Agreement in
2015, a legally binding commitment to reducing greenhouse gas emissions (United
Nations, 2015). Achieving these climate goals requires significant changes across
industries, particularly in how energy is produced 74and consumed. As a result,
technological shifts have become a central part of the global response to climate
change.

One such shift is the transition toward hydrogen fuel cells, which PowerCell is
currently pursuing. Unlike traditional technology shifts, where an emerging innovation
outperforms existing solutions in key areas and naturally gains market traction, this
transition presents unique challenges. Combustion engines still outperform hydrogen
fuel cells regarding both machine and fuel costs. Additionally, the infrastructure for
hydrogen remains underdeveloped. The real advantages of hydrogen technology are
more long-term and are not immediately apparent to the end-user. This means that
the technology itself may not be enough to motivate a shift toward hydrogen for
potential users. Instead, external factors, such as alternative costs or external
pressures, are likely needed to drive adoption. Interventions from governments and
international organizations like the EU and UN primarily shape these factors.

This phenomenon isn’t a completely new concept. Policy-driven technology shifts
have existed before, one example of this is the electric vehicles (EVs). EVs are often
more expensive than fossil fuel-based vehicles, with other difficulties such as short
battery times and a lack of infrastructure (Ehsan et al., 2024). To facilitate the
adoption in China, the government used aid and policies to make it more
advantageous. Ehsan et al. (2024) found that two types of policies were successful,
financial and preferential policies. Financial policies are easily defined. The Chinese
government made EVs cheaper than the market price through tax deductions, etc.
Preferential policies revolve around making the usage and feeling of usage of the EV
better than the alternatives. In the specific case of EVs in China, these policies were,
for example, better parking options, since vehicle parking is a large problem in many
places, and creating a better EV infrastructure with more charging stations (Ehsan et
al., 2024). These types of policies in terms of helping the adoption of hydrogen are,
of course, positive for PowerCell. There is, however, a type of policy that is part of the
preferential policy that has not yet been discussed. This is when a government or
international organization makes it worse or more expensive for the technology
currently in a dominant position. Ehsan et al. (2024) mention how the Norwegian
government has a plan to limit the sales of fossil fuel-driven cars by 2025. This could
also be done through, e.g., a carbon tax, where a company has to pay a tax per the
carbon pollution they produce (Metcalf, 2021). These policies can be implemented
based on different market segments, regions, etc., and it is hard to predict what types
of policies will be introduced and when they will be implemented. As a result, an
environment is created where it is unclear which market segment will be the first, and



the largest, to embrace hydrogen fuel cells. This, in turn, makes it hard for PowerCell
to commit fully and target a specific niche.

Geoffrey Moore (2014) “Crossing the Chasm” theory describes technology adoption
as an S-shaped curve comprising five segments: innovators, early adopters, early
majority, late majority, and laggards. Between the early adopters and the early
majority lies a potential “gap” or “chasm” where many technology firms fail to adapt
their offerings for a broader customer base.

It is challenging to pinpoint a firm’s exact position on this curve. There are compelling
arguments for and against the notion that PowerCell is currently in this challenging
position. Historically, PowerCell has supplied fuel-cell stacks primarily for research
and pilot applications, where customers seek technical pre-validation and proof of
concept. The technical validation achieved in these early projects, combined with
growing framework agreements and the first volume deliveries, suggests that
PowerCell has at least transitioned from the innovator phase into the early adopter
phase. At the same time, the company has introduced standardized product lines
and secured its first larger commercial orders, key indicators that it is beginning to
“Cross the Chasm,” i.e., move from niche usage toward its first broader customer
base. At the same time, efforts to build production capacity and refine manufacturing
processes further demonstrate PowerCell’s preparation for a larger market. It's also
clear that at least some of the current customers of PowerCell require more of a
complete solution than before, which is a trait of the early majority. Taken together,
these signs indicate that PowerCell is at least starting to move closer towards the
early majority as described in Moore (2014), meaning that they are approaching the
chasm.

The focus of this master’s thesis is to explore an alternative approach to Moore’s
beachhead strategy for crossing the chasm, an area that still seems unexplored in
existing literature. One possible reason for this gap is that Moore’s chasm framework
is not an academically established theory but a widely adopted business framework
(Wood, 2017). In addition to presenting an alternative strategy, this thesis will
examine one of its showcased challenges: structured portfolio management,
providing a more comprehensive understanding of the strategy. The case study
focuses on the Swedish hydrogen fuel cell company PowerCell. PowerCell was
founded in 2008 as a spin-off from Volvo and has since worked on designing and
developing fuel cells to compete with combustion engines. In recent years, the
company has transitioned from research projects together with customers towards
commercialization, securing major orders in both the aviation and marine sectors.

1.2 Problem Statement

PowerCell operates in an industry working towards a significant technological shift,
with hydrogen fuel cells starting to commercialize but still facing cost and
infrastructure challenges to compete with the traditional products on the market. As
the company is moving beyond the early adopters, it now must navigate the critical
phase of crossing the chasm, where the company proceeds from niche markets to
more mainstream adoption. The current most established strategy suggests that



firms should specialize in a single market segment before expanding to the early
majority (Moore, 2014). However, PowerCell has chosen a different path, pursuing
multiple markets simultaneously rather than focusing on a single niche.

This unconventional strategy is primarily driven by two reasons, first, the technical
similarities between the technology across market segments allow for flexibility
without needing significant product modifications. This creates a situation where the
company can focus on multiple niches instead of one without demanding much
additional resources. Second, uncertainty about which market segment will scale first
makes diversification a way to remain prepared for a demand increase in multiple
market segments. While this strategy provides agility and adaptability, it also
introduces some strategic challenges. One such challenge is ensuring that the
company’s R&D investments remain aligned with its overall strategic vision. The
multiple market strategy increases complexity in prioritizing and balancing R&D
projects, potentially leading to a lack of a holistic understanding of the R&D project
portfolio.

A holistic view of the R&D portfolio, looking at it as a whole system, is vital for two
main reasons. First, it balances various factors, such as avoiding too many high-risk
projects. Second, it helps with implementing the company’s strategy. The R&D
strategy is executed through the project portfolio, and a holistic view helps align this
implementation in a structured manner (Cooper et al., 1997a).

The complexity of portfolio management increases with the choice of a
multiple-market strategy because a broader market focus easily leads to a wider
R&D scope. Companies still in the early stages of commercialization often have
limited resources, making it key to maximize the value of R&D investments (Cooper
et al., 2001). Additionally, as Teller et al. (2012) point out, coordination and formal
structure become even more important when portfolio size increases and projects are
interdependent in terms of knowledge and resource usage. This is particularly
relevant for companies like PowerCell, which target multiple markets and benefit from
significant synergies in their R&D efforts.

1.3 Purpose and Research Questions

The purpose of this study is to analyze how firms, with a case study on PowerCell,
can move beyond the traditional "beachhead" strategy for crossing the chasm and
instead adopt a multiple market segment strategy. While the common approach to
overcoming the chasm is that companies should specialize in a single market
segment before expanding, PowerCell pursues a multiple market strategy to remain
adaptable to multiple potential demand surges. This study aims to examine the
reasons behind this strategy choice, as well as the key strategic challenges it
introduces.

One major challenge resulting from this strategy is, as described in the problem
statement, the complexity of managing R&D investments across multiple market
segments while maintaining alignment with the company’s strategy. To address this,
the study will explore how structured R&D portfolio management can support firms



using a multiple-market strategy. This study will look into how Powercell, a company
employing a multiple-market strategy, structures its portfolio management and
compares it to established theory.

This study builds on a main research question that, in turn, has three sub-research
questions supporting it.

Main RQ

e How can a multiple-market strategy help firms cross the chasm, and how can
R&D portfolio management support this transition?

Sub RQ

1. What are the reasons for a firm choosing a multiple market strategy to cross
the chasm?

2. How does the implementation of a multiple market strategy influence a
company's R&D project portfolio?

3. How does project portfolio management in a firm using a Multiple Market
Strategy compare to project portfolio theory?

1.4 Limitations

Some limitations have been made in order to contribute to the current literature on
the subject. The strategy suggested in this master's thesis is presented as an
alternative strategy for crossing the chasm. It is not argued to be a superior strategy
to the beachhead but rather as a viable choice if certain criteria, discussed in this
thesis, are met.

This master's thesis assumes that PowerCell is crossing the chasm. However,
pinpointing exactly where a company is on a diffusion curve is not an exact science.
A company's position on the curve depends on multiple factors, including customer
adoption rates, market perception, and internal strategic decisions. Since these
factors can be interpreted in different ways, the conclusions drawn in this thesis
should be seen as indicative rather than definitive.

Another clear limitation of this study is its relatively short duration, approximately five
months. This has two main implications. First, it limits the depth and breadth of the
research that could be conducted. Second, the findings represent only a snapshot of
a specific moment in time for both the company and the industry. The hydrogen fuel
cell market, as well as PowerCell as a company, are both highly dynamic. As will be
discussed later in this thesis, PowerCell is currently undergoing changes in how it
structures its project selection process. Therefore, a similar study conducted in the
future may yield different results due to these ongoing developments.

One additional limitation of this study is the lack of consideration of investor influence
on PowerCell’s strategic direction. Since PowerCell is a publicly listed company, it is
reasonable to assume that its shareholders and other stakeholders may exert
influence over strategic priorities, either formally through board representation or



informally via shareholder expectations. However, investor influence was not a focus
of this research and was not discussed in interviews or included in the analytical
framework. As such, this study does not account for the potential impact of
ownership structure or capital market expectations on the choice to pursue a
multi-market strategy or the way portfolio decisions are made. Future research could
explore how investor preferences shape strategic flexibility, risk-taking, and resource
allocation in similar technology-driven firms.



2 Theoretical Framework

Since the research questions address several theoretical domains, this chapter
provides a structured review of the literature relevant to the study. The framework is
built around two core areas: strategies for crossing the chasm in high-tech markets
and R&D portfolio management. Moreover, the chapter addresses complementary
ideas, including diverse market segment approaches and shared technology
applications in segments. These sections collectively form the theoretical groundwork
to understand how a multiple-market strategy affects firms' strategic choice and
portfolio complexity, as seen in PowerCell. Lastly, the chapter looks at the connection
between project portfolio management and a multiple market strategy

2.1 Crossing the Chasm

Everett M. Rogers' book, Diffusion of Innovations (2003), presents a detailed
framework explaining how innovations spread through a population over time.
Rogers diagrams the sequence of adoption chronology, revealing how new ideas or
technologies transfer from pioneers into mainstream society's acceptance. The
process follows a pattern that can be expected, illustrated by the S-curve, where
there is continuous growth in adoption before the point of market saturation. Rogers
puts adopters into five categories, each with unique traits that determine the speed
and efficacy of innovation diffusion.

The innovators, the smallest but most venturesome segment, lead this process. They
are the first to adopt a new technology, driven by curiosity and a willingness to take
risks. They are well off financially, technically competent, and tied into research and
development networks. They are motivated to adopt early by a desire for novelty
rather than practical application. Nevertheless, their effect on the overall market is
limited, as they are more interested in experimentation than in widespread usability
(Rogers, 2003).

Following the Innovators, Rogers (2003) states that Early Adopters gain prominence
in the diffusion process. These individuals, at times regarded as opinion leaders, are
the ones who have the ability to see the innovation's potential and strategic
advantage. Unlike the Innovators, who adopt technology due to its newness, the
Early Adopters carefully examine its utility and impact. They play a critical role in
endorsement as they legitimate the innovation and provide a way forward for
increased adoption. They serve as the link between Innovators and the mass
mainstream, informing the Early Majority that an innovation is not just a trend but a
sensible, practical solution.

As the innovation gains credibility, it reaches the Early Majority, the first wave of mass
adoption. They are realistic users who have the potential for adopting new notions or
technology, but only when being tried and perfected by the Early Adopters. Before
embracing an innovation into their business or lives, the Early Majority, who are
naturally cautious, refer to case studies, word of mouth from colleagues, and visible
benefits. Since their sheer numbers actually establish the tipping point when an
innovation crosses the niche to the mainstream, they are responsible for speeding up



adoption. The transition from Early Adopters to the Early Majority marks a crucial
phase in the diffusion process, as it determines whether an innovation will continue to
scale or stagnate (Rogers, 2003).

Following Rogers (2003), at this stage, the adoption process concerns the Late
Majority, who are more conservative and critical in outlook. This section resists
change, only embracing innovation after it has gained universal popularity or due to
external pressure, for example, competitive pressure or regulatory requirements. As
opposed to the Early Majority, who seek competitive advantages, the Late Majority is
driven by necessity, and they will wait until the prices drop, the technical issues are
resolved, and the innovation is well-established. Their adoption signifies market
maturity when innovation reaches saturation, and growth begins to slow.

In conclusion, the diffusion process ends with those who comprise Laggards, the last,
most resistant group in the diffusion process, as they accept innovations only when
there is no other option. Generally, Laggards are the most sceptical of new
technologies and prefer more traditional solutions using long-established practices.
Sometimes, their reluctance can also result from financial and access issues to
information or rooted inertia. They tend to accept an innovation at a later date when
the existing technology becomes obsolete. Adoption usually occurs when there are
major shortcomings in the older systems and there is no reliable way to fulfill their
needs (Rogers, 2003).

Rogers (2003) model explains how innovations do not diffuse uniformly but pursuant
to a formalized, staged process, by social forces, perceived advantages, and market
conditions. The S-curve depicts the process, with the gradual early adoption, steep
rise as mainstream users accept, and the eventual plateau when adoption is at its
limit. The dynamics between these groups of adopters determine if an innovation is
effectively diffused into society or not. Through such an understanding of the distinct
features of every group, organizations, policymakers, and change agents can
formulate plans that make adoption easier, ensuring that innovations reach their
maximum potential in ushering change within industries and societies.

Geoffrey A. Moore took this approach further in his book Crossing the Chasm (2014).
Moore describes the chasm as a wide gap between early adopters and the early
maijority in the Technology Adoption Life Cycle. The Chasm is described as a phase
when new technologies face a challenging process to reach the next stage in the
technology adoption lifecycle. The challenge many companies face is the failure to
bridge the expectation gap, resulting in the technology never gaining mainstream
success. Many technological firms fail at this point since they believe momentum
from early adopters will flow naturally into the mainstream market. But the early
majority has very different expectations, and those companies that fail to shift
strategies frequently find themselves in the chasm and unable to cross over to mass
acceptance.

Early adopters, according to Moore (2014), are visionaries who welcome innovation
for its possibilities even if the product is still under development or testing. Their view
of long-term strategic value in technology drives them to be ready to take risks.



Prospective buyers will not buy a product without being exposed to compelling
customer testimonials and a well-designed solution that is compatible with their
established operational practices. This fundamental difference in buying behavior
constitutes the gap, the chasm, that companies must cross in order to make the
transition from niche success to mainstream acceptance.

Moore contends that companies have to change from general, unfocused marketing
plans to a very targeted segment, a niche, if they are to cross the chasm. Choosing a
single niche market, sometimes referred to as the "beachhead,” will help the
business to become dominant before going any further. This targeted approach helps
the business establish credibility and create strong customer references, qualities
necessary to convince the pragmatic early majority to purchase. Companies should
focus on being the unquestionable leader in one particular area instead of trying to
appeal to several groups at once. Furthermore, Moore (2014) states that winning or
establishing itself on the market creates a strong customer reference, which could
help the early majority in the technology adoption lifecycle to accept the product.
Additionally, after the company has established the beachhead on the market, it can
expand the resources into other segments and enter new markets (Moore, 2014).

Although the strategy has worked for numerous companies, it does have limitations.
Aaen & Nielsen (2022) argue that the primary danger is that the selection of a
beachhead market which is too small, too fragmented, nor scalable may result in the
firm being stuck in a niche with low potential towards more general acceptance.
Similarly, Dos Santos Paulino & Gudmundsson (2024) found that in high-technology
markets, early adopters tend to create barriers that hinder the transition to mass
adoption, particularly when there is excessive product diversity and a lack of
standardization. This suggests that an overly specialized initial market can slow
broader diffusion rather than facilitate it.

Secondly, the expectation that an early adopter segment would automatically
become a mass-market acceptance may be mistaken if the needs of early customers
do not sufficiently represent a wider pool of customers. Dos Santos Paulino &
Gudmundsson (2024) argue that early adopters’ unique needs and demands for
innovation do not necessarily reflect the requirements of mainstream commercial
users, thereby slowing market diffusion. This stresses the importance of firms
identifying market size, making sure that it is scalable, and developing an expansion
strategic plan prior to investing all their funds in one segment (Aaen & Nielsen,
2022).

Aaen & Nielsen (2022) present a critique of the Crossing the Chasm framework by
highlighting the case of BathroomBot, a startup that developed a robotic solution
aimed at elderly homecare users needing toilet assistance. The company is a
cautionary example of the risks associated with an overly narrow market-entry
strategy.

BathroomBot's demise underscores the risks of too much investment in an untested
and ultimately non-scalable market segment. The firm's strategy was to market a
robot solution to elderly homecare customers who required assistance with toilet
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usage on the assumption that this was a sufficiently large and homogeneous
segment. BathroomBot's failure underlines the risks involved in too much reliance on
a single market segment without testing for scalability and testing. Although the
beachhead strategy may work, one has to implement it with a broad-based
appreciation of market forces, user heterogeneity, and likely difficulties. Not only was
the failure of the company not due to an inadequate product, but its failure was
instead due to an inadequate entry strategy that failed to consider the intricacies of
actual adoption processes (Aaen & Nielsen, 2022).

Additionally, Gans et al. (2020) argue against Moore's traditional beachhead strategy
and point out potential pitfalls. A key critique the article points out is that a startup can
easily get stuck in its initial beachhead and later on fail to scale up. Gans et al. (2020)
elaborate that when a company is too focused on exploiting its beachhead in one
market, the company could lose the incentive to innovate further. Additionally, the
article argues that a company could lack the necessary capabilities to move beyond
the initially decided niche and face difficulty in repositioning itself for larger, more
lucrative markets. The authors strengthen their argument with a case study of Tesla.
Tesla went beyond the beachhead strategy by prioritizing exploration over immediate
exploitation. Instead of rushing to mass-market EVs, it focused on battery R&D,
refining technology through the Roadster before expanding to the Model S, and
eventually Model 3. By continuously improving battery efficiency, scaling production,
and building infrastructure, Tesla ensured long-term innovation while gradually
entering larger markets (Gans et al., 2020).

2.2 Diversified Segments

The following section explores why companies can benefit from adopting a more
diversified market segment strategy rather than relying solely on a single segment.
By broadening their approach, businesses can enhance resilience, reach a wider
audience, and capitalize on emerging opportunities.

During the transition from early adopters to the mainstream market, an organization
is presented with a high level of uncertainty about which market segment will emerge
as its first broad user base. Lysek (2020) points out that companies in the past have
not been able to forecast well which segment would be most advantageous for them
to transition into the mainstream market. Therefore, it is prudent to examine various
opportunities. Furthermore, this view is also corroborated and further developed by
Shepherd and Gruber (2020), who argue that a significant proportion of startups
overestimate the market they are looking to penetrate first, and that over 70% of
early-stage businesses end up serving other segments than originally planned. They
emphasize having to evaluate numerous market opportunities rather than making
commitments of resources too early to a particular market, since this enhances the
prospects for uncovering those of highest potential.

By testing several segments rather than targeting a single market, a company can
learn valuable lessons, tweak its positioning, and adjust its strategy based on
genuine market responses. Shepherd and Gruber (2020) suggest this adaptive
strategy from the perspective of real options logic, where startups are encouraged to
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make incremental, staged investments across several segments to test and learn
prior to expanding operations. This diversified segment approach facilitates dynamic
redistribution and rapid reallocation of resources based on empirical learning,
substantially improving the startup company's capacity to handle uncertainty.

According to Sun & Govind (2017), businesses are continuously under pressure to
choose between focusing on a small number of market segments or diversifying into
multiple markets in today's fast-paced business environment. Given that operating
investments, sales initiatives, and marketing expenditures are spread across several
product markets, market emphasis is essential to this decision-making process.

Market emphasis refers to the extent to which a company focuses on specific
markets compared to others. Some companies serve several market segments but
heavily invest in a few, while others allocate their resources more equally. Sun &
Govind (2017) point out that market turbulence, characterized by rapid technological
shifts, changing consumer preferences, and regulatory unpredictability, presents a
significant challenge to companies that are overly reliant on a single market segment.
In such situations, it is necessary for companies to be flexible and diversify their
presence in other market segments to reduce risk and enhance resilience.

Furthermore, Sun & Govind (2017) state that firms that are overly concentrated in a
single market segment are particularly vulnerable to disruptions and also restricted in
their responses. In contrast, firms carrying out diversified operations have the avenue
of being able to shift strategies, reallocate investments, and identify new
opportunities, consequently sustaining long-term stability.

Additionally, Sun & Govind (2017) state that companies that do not distribute their
focus evenly across markets might experience greater financial and strategic risks,
especially in unstable industries. The investigation finds that firms that place too
much emphasis on a small number of markets during expansion into a range of
markets create operational inefficiencies and investor uncertainty. This imbalance
may create an environment for brand inconsistency, incomplete knowledge across
markets, and disconnection with consumer expectations, adding to firm-specific risk
(idiosyncratic risk).

A case study by Lysek (2020) shows that Nokia historically diversified across multiple
sectors, including forestry, electrical power, rubber, cable, and electronics (Steinbock,
2001, as cited in Lysek, 2020). This diversification protected the company during
downturns in certain industries, allowing it to sustain operations in the long term.
However, in later years, Nokia abandoned diversification and became heavily
dependent on mobile phones. When the smartphone market grew exponentially,
Nokia could not react, had no alternative revenue streams, and ultimately lost its
market leadership role (Sikka, 2016). This example demonstrates how failing to
diversify can restrict long-term development and increase susceptibility to market
disruptions.

Lysek (2020) argues that firms with a diversified strategy can disperse risk and
enhance their potential for maintaining income. The article contends that companies
with a presence in several market segments are more likely to thrive through industry
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transformations, as they are not dependent on one product or market need. This is
congruent with Mendoza-Abarca & Gras (2017) findings, where diversification
strengthens organizational survival because companies can pivot when one segment
does not do well. The previous success of Nokia was due to the fact that it diversified
across industries such that where one would collapse, the other maintained the
company afloat (Steinbock, 2001, as cited in Lysek, 2020). Similarly,
Mendoza-Abarca & Gras (2017) highlight how diversified organizations can adapt to
uncertain environments, making them more resilient to market fluctuations. Good
diversification also allows companies to ride on their current abilities, such as
distribution networks, channels of sales, and reputation, when they need to venture
into new markets without incurring additional costs. The Nokia example illustrates
that although diversification involves investment, it can ultimately protect a firm's
long-term survival by offering several channels for growth and adjustment.

2.3 Shared Technology

Sharing core technologies within various product segments or markets is a widely
practiced strategy within large industrial groups and business organizations. The
strategy is also known as technology communalise, whereby different technologies
are applied across various product classes, divisions, or geographic markets (Skoéld
& Karlsson, 2012). At an organizational level, technology sharing can potentially
create significant benefits but also poses strategic issues that must be carefully
managed.

2.3.1 Strategic Advantages of Technology Sharing

Among the main drivers for technology sharing across segments are economies of
scale and scope for production and innovation. By using technology components,
subsystems, or platforms within several different products or markets, companies can
reduce R&D investments, reduce procurement complexity, and consolidate
manufacturing processes (Prahalad & Hamel, 1990; Tatikonda & Stock, 2003). This
is particularly relevant for those industries with highly advanced product systems with
a considerable development expense and extended technical validation.

Sharing technology is also helpful for fast time-to-market because existing solutions
could be adopted faster compared to entirely new ideas (Chesbrough, 2003). Internal
knowledge exchange is also facilitated when cross-segment teams use a shared
technology platform, so there is reuse of design knowledge, test outcomes, and
support infrastructures (Frishammar & Horte, 2005). At the portfolio management
level, the strategy helps harvest the return on investment from core technologies by
spreading their value across several applications (Chiesa & Manzini, 1998).

In addition, shared technologies improve organizational learning. According to lansiti
& West (1997), companies that excel at integrating and implementing technology,
rather than creating it, tend to surpass companies that concentrate on new
development only. Shared technologies foster cross-functional and cross-unit
interaction, strengthening internal alignment and process integration.
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2.3.2 Challenges and Strategic Trade-Offs

Despite the advantages, technology sharing across different segments has several
risks and limitations. At the forefront is the threat of differentiation loss. When there is
shared technology across a spectrum of market segments, companies might struggle
with accommodating unique customer requirements or with having differentiating
brand identities (Porter, 2008). This is most pronounced for specialist or premium
markets, where differentiation by specific performance features or brand is
necessary.

One problem is that of technical and architectural compatibility. Technologies
conceived for one area may not be easily transferred to the requirements of
operation, regulation, or the environment of another. A technology designed for
ground vehicles, for example, may require substantial reconstruction or sacrifice
performance when applied to the needs of aerospace, naval, or other applications.
As Thompson (1967) and Tushman & Nadler (1986) comment, technology path
dependencies may inhibit the flexibility of cross-application when systems are highly
coupled or optimized for a given environment.

In addition, dynamics within organizations are also likely to discourage technology
sharing. Business units are likely to be resistant to shared platforms where they feel
their autonomy, strategic maneuverability, or innovative capabilities are being
threatened (Steensma & Corley, 2001). Internal rivalry, brand autonomy, and politics
usually condition the willingness of units to cooperate even where technology
synergies exist, as noted by Skéld and Karlsson (2012).

Finally, the strategy encompasses systemic risk. A failure in a primary common
technology could have a domino effect within multiple segments, causing recalls,
reputation issues, or regulatory issues. This risk is even greater for safety-critical
industries such as aerospace, automotive, or energy, where failure in a given area
could contaminate trust in other areas (Teece, 1977).

2.3.3 Technology Sharing as Portfolio Strategy

According to strategic technology management theory, technology sharing between
segments is not a binary alternative but rather a portfolio choice (Skéld & Karlsson,
2012; Chiesa et al., 2000). The organizations have to balance the advantages of
standardization and reuse with the requirements for flexibility, innovation, and
differentiation. By classifying technologies into stages of maturity, strategic role, and
feasibility, companies may create technology-sharing plans that suit their overall
business goals.

This perspective emphasizes a dynamic, context-driven technology management in
which some technologies are shared widely for efficiency reasons, but some are
purposefully protected for competitive reasons. Successful governance across the
portfolio is designed to ensure that shared decisions are technically accurate,
strategically rooted, and organizationally facilitated.
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2.4 Project Portfolio Management

Portfolio management can be defined as “a dynamic decision process, whereby a
business’s list of active new product (and R&D) projects is constantly updated and
revised. In this process, new projects are evaluated, selected, and prioritized,
existing projects may be accelerated, killed, or deprioritized; and resources are
allocated and reallocated to the active projects” (Cooper et al., 1997a). The portfolio
management process includes multiple decision-making processes with recurring
reviews of the complete portfolio, making go/kill decisions on individual projects, and
overhauling R&D strategy, rework being a few of them. The process of portfolio
decision-making is characterized by a complex environment where ever-changing
and uncertain information is combined with a dynamic environment where
opportunities, goals, and strategy must be taken into consideration (Cooper et al.,
1997a).

While some sort of single project evaluation model is often part of the portfolio
management process, it does not answer the same question and give the same
answer. While project evaluation models value how well a specific project performs
independently, it does not take into account the interdependency between projects
(Brunner et al., 2008). In addition to this, project model evaluations do not look at
resource allocation division between projects. With this in mind, it leads to a situation
where the highest performing projects according to project model evaluations are
most of the time not the optimal route to go (Brunner et al., 2008). Derived from this,
portfolio management is primarily important for large portfolios that are
interdependent (Teller & Kock, 2013). This is because of the costs associated with
implementing portfolio management, and the smaller difference between portfolio
management and single project evaluation models when there are smaller
interdependencies.

According to Cooper et al. (1997a), there are three main goals of portfolio
management: value maximization, achieving the right balance and project mix, and
aligning the portfolio with the company’s business strategy. Different companies have
varying focuses on each of these three goals, which can often be recognized by what
types of tools used for the decision-making processes. This view of the portfolio
objectives is confirmed by Teller & Kock (2013): “The project portfolio management
objectives are well established in literature: the maximization of the portfolio value,
the balance of the portfolio, and the project alignment to strategic goals” (Teller &
Kock, 2013).

According to the results of Cooper et al. (2001), no single method for portfolio
management gives better end results for the companies in their survey. The study
did, however, find a few aspects that were consistent for high performers.

Importance of portfolio management: The companies that valued portfolio
management more highly had better results than those that did not. Explicit portfolio
method: Companies that had a clear, established method, which they used
consistently, for how to value projects from a portfolio management perspective,
performed better than those that did not. Portfolio method used: Overall, the best
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performers relied much less on financial methods as the dominant portfolio tool, and
instead more often used their strategy to allocate resources. Multiple methods used:
Finally, the best performers tended to rely on a larger number of methods than the
average in order to gain a larger picture, understanding that not one method can give
a complete picture. In summary, having a balanced portfolio management structure
that includes methods to measure projects not only individually but also in terms of
balance between each other and alignment to strategic fit seems to have a positive
impact on firm performance (Cooper et al., 2001).

2.4.1 Formalization, Process and Governance of Portfolio Management

One factor of portfolio management that is mentioned by both Cooper et al. (2001)
and Teller et al. (2012) is the formalization of portfolio management. The usage of an
explicit portfolio method increases performance in a company (Cooper et al., 2001).
The study that was made by Cooper et al. (2001) indicated a clear and consistent
difference between good and bad performers in terms of how explicit the portfolio
methods used were. According to Cooper et al. (2001), the best-performing
companies rank higher than the worst in terms of a few categories:

They have an explicit method for portfolio management.

The management team buys into the method, which their action can see.
The method has clear rules and procedures.

The method treats projects as a portfolio, i.e, looks and treats all projects
together as a whole.

e The method is consistently used across all suitable projects.

In addition, Teller et al. (2012) found that the formalization of both single project
management and project portfolio management has a positive effect on PPM quality.
The formalization of these processes increases transparency, quality, and speed of
resource management (Teller et al., 2012).

Exactly how a company should formalize or structure its project portfolio
management (PPM) process and governance system varies widely across firms and
industries. However, Cooper et al. (1997b) have identified several process elements
that appear to be common among firms with successful portfolio practices. These
elements can be grouped into four processes of decision-making:

1. Corporate Planning: This refers to the high-level allocation of resources across
broad functional areas such as R&D, marketing, manufacturing, and sales (Cooper et
al., 1997b).

2. Business Unit Strategy Development: At the business unit level, strategy
development focuses on continuously updating and clarifying strategic directions for
innovation efforts and new product development (Cooper et al., 1997b).

3. The New Product Process: This is the operational level where individual R&D or
innovation projects are evaluated and managed. A widely used framework here is the
stage-gate process, in which projects progress through a series of structured stages,
with defined decision points (gates) in between. At each gate, go/kill decisions are
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made based on pre-established criteria such as strategic fit, technical feasibility,
financial value, and resource availability. This framework enables disciplined project
screening while maintaining flexibility for iterative learning. Importantly, Cooper et al.
(1997b) argue that stage-gate decisions should include project-level considerations
and reflect portfolio-level balance and strategy.

4. Portfolio Review: In addition to project-level gate decisions, a formal and recurring
portfolio review process is necessary to evaluate the overall composition and
strategic alignment of the firm’s project portfolio. Ideally, because portfolio logic is
already embedded in individual gate decisions, the portfolio review functions more as
a refinement mechanism than a complete overhaul, with projects that are unfit for the
portfolio not passing the first stages of the new product process (Cooper et al.,
1997b).

2.4.2 Value Maximisation Goal

The objective of this goal is to maximize the value of the portfolio through the
allocation of the resources available. The value that is maximised is chosen by the
company according to some company objective. Examples of these objectives could
be long-term profitability, return on investment, some strategic objective, or a mix of
multiple (Cooper et al., 1997a). There are also multiple different methods that can be
used to maximise this goal. The most common methods often involve some sort of
financial model or scoring model. Some examples of methods that are used in
practice according to Cooper et al. (2002) are net present value (NPV), expected
commercial value (ECV), productivity index, and scoring models.

The simplest method for maximising the value of the portfolio is to calculate the NPV
of the projects and compare them to each other. The main weakness of this method
is that it only takes into account the financial aspects without diving into other factors
that might be relevant to whether a project is good or not. These other aspects could,
for example, be probabilities, risks, and strategic considerations (Cooper et al.,
2002).

The ECV method is a rather well thought out method that involves multiple aspects to
value the projects. The ECV method uses a decision tree and considers aspects
such as potential future incomes, probabilities of technical and commercial success,
costs, as well as some sort of strategic importance factor to produce the expected
commercial value of a project (Cooper et al.,, 1997a). This makes it a method that
tries to look at multiple aspects of what should make a project more or less
prioritized, making it a quite complete method for portfolio management. There are
still some issues, mainly regarding the dependence on good financial and probability
data. This data in early phases of a project planning is often unreliable or sometimes
not even available, making the resulting expected commercial value unreliable
(Cooper et al., 1997a).

The scoring model method is done by choosing a set of criteria and valuing the
projects according to these criteria. The valuation often consists of setting a value
between 1-5 or 0-10 in each criterion. The values are then often weighted based on
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the importance of each criterion to create a list of all the projects that can be
prioritized based on the total value of the scoring cards (Cooper et al., 1997a).
Cooper et al (1997a) highlight how a real-life example of this scoring card can be
divided into five categories: Reward of the company, Business strategy fit, strategic
leverage, probability of commercial success, and probability of commercial success.

2.4.3 Balancing Goal

The balancing goal of portfolio management, according to Cooper et al. (1997a), is
about achieving balance in a few pre-decided parameters. The most commonly used
method to showcase balance is visual charts. The methods most widely used are
bubble diagrams, as well as pie charts and histograms. Bubble diagrams are an
adapted version of the widely used four-quadrant BCG. These diagrams plot the
existing projects as the “bubbles” with the 2 dimensions being different parameters in
which the company wants to find balance. By plotting the bubbles in different sizes,
companies can also showcase a third factor of liking, eg, annual resources spent on
the project.

There are many ways a company can achieve balance. The most common balance
diagram used is the risk-reward diagram. This is commonly demonstrated with a
bubble diagram where one dimension is the estimated reward, the other being the
probability of success, and where the size of the bubble often represents the annual
resources spent or projected to be spent on the project (Cooper et al.,, 1997a). In
addition to this, Cooper et al. (1997a) list nine factors they see as used in practice
and are worth considering when trying to find a balance in the portfolio. All these nine
factors can be put together as the aspects of a bubble diagram.

Fit with business or corporate strategy.

Inventive merit and strategic importance to the business.

Durability of the competitive advantage.

Reward, based on financial expectations.

Competitive impact of technologies (base, key, pacing, and embryonic
technologies).

Probabilities of success (technical and commercial success).

R&D costs to completion.

Time to completion.

Capital and marketing investment are required to exploit

Apart from the usage of bubble diagrams, other methods to showcase balance exist,
such as pie charts and other types of diagrams. Cooper et al. (1997a) mentions that
companies uses these to look at balance in factors such as short term vs long term,
balance of release dates, timing in regards to cash flow, project types such as
incremental vs radical or other, as well as balance in eg market segments, product
types and technology (Cooper et al., 1997a).

While there are many upsides to using diagrams in the search for balance, there are
also some downsides and risks to be aware of. Three of these problems mentioned
by Cooper et al. (1997a) are:

18



e Too much information. It's important to avoid the temptation of too many maps
and charts.

e The balancing methods mainly visualize information, not complete decision
models. Decision makers still need to interpret and evaluate the information
on display.

e Uncertainty what the “right balance” is. Without a clear understanding of how
a desired balance looks like, it's hard to evaluate if the portfolio is balanced.

2.4 .4 Strategy Alignment Goal

The strategy alignment goal of portfolio management is to make sure that the project
portfolio reflects the company's business strategy. Strategy is applied first when
money is spent based on the strategy. Without alignment between this, the strategy
is just empty visions without any clear effect on the company as a whole (Cooper et
al., 1997b). Cooper et al. (1997b) state that there are two main ways to look at the
link between strategy and the portfolio. The strategic fit: If all projects are consistent
with the business strategy, and the spending breakdown: If the resources allocated in
different projects reflect the focus in the strategy. One common method to ensure that
each project is consistent with the strategy is to incorporate strategic fit valuations in
scoring models. Another method for this could be to have a set of “must-criteria” that
must be met before moving to the next stage (Cooper et al., 1997b). Methods for
ensuring the spending breakdown are often a little bit more complex. The strategic
buckets method is probably the most famous method for this. This is a top-down
approach where managers start from the company’s strategy, creating different
buckets built on criteria, into which projects are put. Managers then check if the
actual money spent on each bucket is close enough to the desired spending
according to the strategy (Cooper et al., 2002). The dimensions that these buckets
are based upon can vary between companies, but some dimensions that are
mentioned by Santiago & Soares (2020) are Technology, Market, Capabilities,
Organization process, and External environment. These buckets could then be based
on, for example, innovation level or between different market niches. One example of
this is how one of the strategic goals of the company Natura was to increase portfolio
diversification. Therefore, they implemented a bucket for radical innovations, which
makes the portfolio consistent with strategy (Santiago & Soares, 2020).

2.4.5 Negative Effects of Project Portfolio Management

Many of the issues that companies face in their new product processes can be
derived from poorly incorporated portfolio management (Cooper et al., 2001). Cooper
et al. (2001) found four main themes of negative effects of badly implemented
portfolio management that exist within companies:

No focus: One effect of bad portfolio management is a reluctance to kill projects. If
there are no clear criteria for go/kill decisions, many companies just keep adding
projects to the ongoing project list. This creates an issue where resources are too
thinly spread and a lack of focus in the R&D section. The result is often a decreased
success rate and longer project times (Cooper et al., 2001).
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The wrong projects: With poor portfolio selection models, the wrong projects are
more likely to go through at the expense of better options. Decisions are, to a lesser
degree, made on facts and data and instead on politics and opinion, leading to worse
performance on the selected portfolio (Cooper et al., 2001).

Low-value projects: A third effect of bad portfolio management is leniency toward
safer projects. Without a clear strategy, many companies drift toward shorter,
incremental projects rather than searching for longer, higher-reward projects (Cooper
et al., 2001).

Strategic: Cooper et al. (2001) mention strategy implementation as the final effect. If
strategic criteria are missing in the portfolio selection process, no strategic direction
is implemented in the company’s R&D. This leads to many strategically unimportant
projects in the portfolio that are not consistent with the company's strategy (Cooper et
al., 2001).

2.4.6 Adaptability in Project Portfolio Management

While studies show a positive correlation between using a systematic portfolio
management method and good performance in chosen criteria, there are still some
questions surrounding the underlying assumptions of portfolio management
(Martinsuo, 2013). Martinsuo (2013) argues that while previous studies see portfolio
management as a systematic objective solution, there might be some issues with
this. Instead, Martinsuo (2013) suggests that portfolio management should not solely
be seen as a systematic and objective process but rather as a dynamic one. The
dynamic process is influenced by constant adaptation to changing conditions,
besides its systematic nature (Martinsuo, 2013).

This view is shared by Rodrigues Coelho et al. (2025), who say that the portfolio
value is dynamic and is influenced by what stakeholders find to be most important at
certain times. This dynamism requires that portfolio management processes are
flexible and able to adapt based on changes in the internal or external environment
(Rodrigues Coelho et al., 2025).

2.5 Connection Between Multiple Market Strategy and Project
Portfolio Management

While the explicit connection between pursuing multiple market segments and
portfolio management has not been widely studied, underlying relationships can be
found in existing literature. Firms that focus on innovation breadth tend to face
increased complexity in their R&D project portfolios (Klingebiel & Rammer, 2014),
which in turn creates a greater need for structured portfolio management to ensure
strategic focus and efficient resource allocation (Cooper et al., 2001). Additionally,
diversification increases the need for coordination, as managing information flows
and interdependencies becomes more challenging with increasing portfolio
complexity (Sun & Govind, 2017). Teller et al. (2012) further emphasize that
formalized portfolio management can help address these coordination challenges.
Finally, diversification can serve as a risk-reducing strategy in turbulent markets (Sun

20



& Govind, 2017), where portfolio management plays a crucial role in strategic
alignment and adaptability in the same type of environment (Rodrigues Coelho et al.,
2025). This theoretical framework chapter examines how diversification strategies
influence portfolio complexity and the role of portfolio management in addressing
these challenges.

Klingebiel & Rammer (2014) resonate around how, in today's fast-moving markets,
many products fail. These authors have found advantages in having breadth in the
resource allocation and having a broad range of innovation projects. They argue that
because companies often have little understanding about innovation projects'
commercial viability, having a broad set of innovation projects might be
advantageous, thereby hedging their bets against a wider range of customer
demands. Klingebiel & Rammer (2014) do still see disadvantages of having a broad
range of innovation projects, such as reduced managerial attention and a lack of
strategic focus. In addition, companies often spread resources too thin with projects
seen as unnecessary, taking resources from more important projects (Blichfeldt &
Eskerod, 2008). Cooper et al. (2001) cite seven reasons of importance for portfolio
management. One of the main advantages is strategy alignment, which then
mitigates some of the issues that diversification might create. Another of the seven
reasons mentioned is to achieve focus in R&D. Portfolio management can help focus
resources on projects that matter the most, thus utilizing the available resources
more optimally. This means that portfolio management, to a degree, can help mitigate
the risks that a broad market diversification creates.

Rodrigues Coelho et al (2025) see portfolio management as a tool for strategic
alignment, aiding adaptability in an environment with changing adaptable markets. At
the same time, Sun & Govind (2017) argue that when market turbulence is high, a
high diversification strategy decreases firm risk more than when market turbulence is
low. Market Turbulence is defined as “the changeability, uncertainty, and
unpredictability in the market that a firm is operating in” (Sun & Govind, 2017). These
arguments show that when market conditions are uncertain, there are advantages to
diversifying/ pursuing multiple markets, while portfolio management works as a tool
for performance improvement in the same type of environment.

According to Sun & Govind (2017), a market diversification strategy creates a larger
need for coordination. When a company is engaged in more markets, the information
flow and understanding of it become more complex, making it a more difficult job
than when pursuing a single market. Teller et al. (2012) highlight something similar
when mentioning how an increasing portfolio size and strong interdependencies lead
to a higher need for coordination. It is also mentioned that more complex portfolios
have an even higher need for coordination. Teller et al. (2012) also mention that a
potential solution to the coordination issue is the clear formalization of portfolio
management.
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3 Methodology

Bell et al. (2022) describe two different research studies, qualitative and quantitative
research. Qualitative research is an approach that emphasizes understanding and
exploring phenomena in their natural context. It is focused on obtaining an in-depth
understanding of people's experiences, behaviors, perceptions, and interactions.
Unlike quantitative research, which focuses on numerical data and statistical
analysis, qualitative research seeks to uncover underlying motivations, cultural
contexts, and the meanings individuals or groups attach to their experiences. This
type of research is particularly effective when exploring complex, context-dependent
phenomena that cannot be easily reduced to numbers.

In this study, when looking at how a firm can conduct a multiple market strategy,
qualitative research was more suitable as it allows for a detailed exploration of the
strategic decisions, challenges, and nuances of managing R&D across multiple
market segments. Unlike quantitative methods, which focus on measuring predefined
variables, qualitative research provides the flexibility to capture the complexities of
decision-making in an uncertain and dynamic environment. This approach allowed
for a deeper understanding of the human and organizational factors that shape
strategic outcomes (Bell et al., 2022).

The research was conducted as an abductive approach, based on a modular
methodology that combines empirical observations with theoretical implications to
make sense of high-order or complex phenomena (Bell et al., 2022). In this context,
this particular type of research was very suitable for this master's thesis, as it is of an
exploratory and explanatory nature. The researchers want to understand why and
how a firm like PowerCell approaches a different strategy than the general
"beachhead" strategy by targeting different market segments at the same time. The
abductive approach enables an iterative movement between data and theory, which
differs from the inductive and deductive approaches. The inductive approach instead
builds its theory from compiled data, which would make it difficult for this master’s
thesis to build its findings around. The deductive approach starts with a theory and
tests it with specific data. This approach doesn't fit this master's thesis due to the
focus of discovering new insights rather than testing an existing theory, which a
deductive approach is more suitable for. The abductive approach enables an iterative
interplay between theoretical concepts and empirical data (Bell et al., 2022). This
allowed the authors to refine or extend existing models, such as those related to
crossing the chasm and R&D portfolio management, based on concrete experience
in real-world settings. Abductive reasoning is particularly well suited to this master's
thesis, in that it encourages the development of contextually relevant meanings and
practically effective explanations in a multidimensional and rapidly changing
technological and strategic landscape.

This report was designed as a single case study on the hydrogen fuel cell company
Powercell. A case study approach was selected due to the depth of knowledge that
can be gathered through this approach. Case studies are intensive, meaning they
comprise lots of details and depth in comparison to other research design methods
(Flyvbjerg, 2011). Further, Flyvbjerg (2011) states that while case studies can not
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provide reliable information for an entire class, they can provide hypotheses, which
makes them a good choice in preliminary studies. This motivation made the case
study a good fit for this master's thesis. One of the key objectives of this study was to
demonstrate that alternative approaches to the beachhead strategy exist and may, in
some cases, be preferable, rather than assuming it to be the universally optimal
solution. Given this exploratory approach, a case study should be a good choice.
Additionally, this master's thesis studied the connection between this alternative
strategy and portfolio management. This is a connection that has not been widely
studied before. This situation aligns well with Flyvbjerg (2011) view in early-stage
research.

The company chosen for this master's thesis was Powercell. Powercell was chosen
for several reasons. The company was in a commercializing phase, transitioning from
working with early adopters to the early majority. It was found that Powercell has
approached this gap differently compared to Moore’s beachhead strategy. In addition
to this, Powercell is working towards the commercialization of a product within a
policy-driven technology shift. Hydrogen fuel cells are not yet and will likely not
become fully competitive with combustion engines for many years. Instead, policy
decisions, such as those from the EU, are creating this potential technology shift.
This creates a market environment with large uncertainties and the potential for rapid
shifts, making Powercell an interesting company to study in terms of the purpose of
this master's thesis.

3.1 Data Collection

This master's thesis used some data gathering methods. These methods primarily
consisted of three parts: qualitative interviewing, document gathering within the limits
of PowerCell, and observation.

Within the work of this case study, a number of qualitative interviews were conducted
to gather data. The maijority of those interviews followed a semi-structured format.
Semi-structured interviews consist of a set of open-ended questions. These
open-ended questions were prepared in advance through an interview guide. While
the interview guide was important to provide structure and help maintain focus in the
interviews, it is also important to remain flexible. Bell et al. (2022) state that flexibility
is key and that a good interviewer is able to rearrange questions to follow the flow of
the interview while also remaining open to new perspectives and emerging topics. In
addition to semi-structured interviews, unstructured interviews have also been
conducted. These unstructured interviews played a key role in shaping the problem
statement, serving as an initial foundation of data. The insights gained from these
interviews contributed to the formulation of the problem statement and informed the
development of the interview guide for the semi-structured interviews. Table 1 below
presents information about the respondents who participated in the study. While the
names of all participants are kept anonymous, their roles within the company are
indicated to some extent. The only respondent whose exact role is disclosed is the
CEO. This gives readers a clearer understanding of the context when responses are
attributed to the CEO.
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Respondent |Role Number of interviews | Format
R1 Management team 3| On-site
R2 Management team 4| On-site
R3 Engineer 1] On-site
R4 Management team 1| Teams
RE Management team 1| On-site
RE Management team 1| Teams
R7 CEO 2| On-site
RS Management team 1| On-site
RS9 Management team 1| On-site
R10 Finance 1| Teams
R11 Sale 1| Teams
R12 Sale 1| On-site
R13 Engineer 1| On-site

Table 1: List of respondents

The interviewees were selected based on relevance to the research questions. 19
formal interviews were conducted with 13 employees of Powercell. This number
consists of interviews with the majority of the management team, as well as some
interviews with other people in the organisation. The interviewees were selected
based on their relevance to answer the research questions. The employees outside
of the management team that was interviewed were two persons from the sales
team, two from the engineering/R&D team, and one business controller. Out of the 11
people in the management team, interviews were conducted with eight of them. The
argument to not interview the remaining three was due to a saturation in response,
along with the roles of these three people being deemed as not aligned with this
master thesis. It is based on the goal to interview the majority of the management
teams, which consists of 11 people, as well as some employees who are executing
the company's strategy in practice. The five people not part of the management team
were chosen through considerations of the employee's role, while also considering
guidance from the author's supervisor at Powercell and suggestions from other
interviewees. In addition, some employees were interviewed multiple times since
additional data was required.

An extensive interview document was created and structured with different
categories and subcategories, with questions under each part. The main categories
used were the different research questions, with subcategories being, for example,
technical questions and sales questions. In this large interview question document,
all questions used in the interviews were written down in advance. Before an
interview, an interview guide for the specific interviewee was created. Here, the
authors of this master's thesis choose what categories and subcategories of
questions would be included in the interview. By doing it this way, the authors were
able to be both structured by using the same questions for answering the research
questions, while remaining flexible between different interviews by choosing the
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subcategories relevant for the interviewee, based on their role in the company, as
well as their background and knowledge. An outline of the table of contents for this
interview document can be seen in Figure 1 below.

1 RQ1
1.1 Technical questions customer applications
1.2 Technical questions engineering
1.3 Marketing/organizational questions
1.4 Sales questions
2 RQ2
2.1 Technical questions
2.2 Marketing/sales/organizational questions
3 RQ3
3.1 Broad questions about portfolio management
3.2 Questions about parameters in portfolio management
3.3 Questions about connection between portfolio management and strategy
4 Introductory questions
5. Questions surrounding own thoughts
6. Concluding questions 4

W W WWMNMNMNNMNN=2 2 A

Figure 1: Outline of interview document

Another method of data collection that was used was the collection of secondary
data. Secondary data is a data type that has already been collected by someone else
and can be found in books, journals, documents, or in other forms (Mazhar et al.,
2021). The primary secondary data that was used in this master's thesis are internal
documents of PowerCell. This was primarily executed through a database search.
The database used was the case company PowerCell’s internal intranet. The search
words used were derived either from the interviews or based on the research
questions. Internal documents might also be handed to the authors of this master's
thesis directly by interviewees in order to make the collection phase more effective.
The internal documents used might be, for example, strategy documents, process
descriptions, and manuals.

Apart from internal documents, other types of secondary data have been used.
These types of data consist of, e.g., media outputs, investment analyses, and other
forms of written data. These data types would primarily be used to contextualize the
case company, PowerCell, and understand the hydrogen fuel cell market dynamics
as a whole.

Lastly, the authors also used the method of observation for data collection. During
the majority of the time of this study, the authors were located at PowerCells' offices
in Gothenburg. Due to this, the authors were able to get close to the employees of
the company, helping them to understand company culture as well as noticing both
well-functioning parts of the company and potential issues. In addition to this, the
authors sat in on multiple meetings of relevance, studying the cooperation, structure,
and communication by themselves without the need for a respondent to describe it.
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3.2 Data Analysis

“‘Qualitative data analysis is a process of the description, classification, and
interconnection of phenomena with the researcher’s concepts” (Palic et al., 2016, p.
8). By analysing the data collected during the data collection phase, meaningful
conclusions can be drawn, and the data can be categorized into different concepts.
Two of the most common strategies for data analysis of qualitative data are thematic
analysis and grounded theory. In this report, thematic analysis was the main
approach that was chosen. Thematic analysis is done through finding patterns
(themes) within the collected data, and it is then categorized accordingly (Clarke &
Braun, 2016). Various techniques can be used to identify patterns, such as
recognizing recurring topics or references to theoretical concepts (Ryan & Bernard,
2003). One of the key advantages of thematic analysis is its flexibility and
applicability across many types of studies and methods of data collection (Clarke &
Braun, 2016). This was the main reason why this strategy was chosen for this study.
Due to the varying types of research questions that this study includes, a flexible
strategy for data analysis was a good choice.

3.3 Societal and Ecological Considerations

As this thesis aims to support PowerCell in addressing one of its key challenges,
portfolio management, it can contribute to the company’s long-term business
success. A more effective business strategy implementation at PowerCell could help
increase the adoption of hydrogen fuel cells, which, in many cases, would replace
combustion engines that emit carbon emissions and other harmful pollutants.

This thesis work with PowerCell aspires to contribute to broader environmental and
societal benefits. Over time, its findings could aid efforts to combat climate change
and mitigate air pollution, particularly in urban areas. Air pollution in cities is a
significant societal concern, and by helping PowerCell improve, this thesis has the
potential impact in which we address this issue. The widespread use of fossil fuels
has led to severe air pollution, negatively affecting public health (Kampa & Castanas,
2008). Increasing the adoption of hydrogen fuel cells could help counter this, which is
one of the positive effects this thesis aims to promote.

On another note, no long-range travel is required for the completion of this thesis.
The majority of the work is conducted at PowerCell’s facility in Gothenburg, with the
authors commuting primarily by bus and tram. At this stage of the thesis, no
significant negative societal effects have been identified.

3.4 Ethical Considerations

Throughout the project, personal data and integrity protection were key
considerations when conducting the study. To ensure that interviewees were treated
with respect and could provide informed consent, they were contacted prior to the
interviews to explain the purpose and the topics that would be discussed (Gajjar,
2013). Furthermore, the authors asked the interviewees for permission to record the
interviews. Privacy and respect were key considerations of ethical research.
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Therefore, the interviewees are anonymous to ensure that this is acknowledged
(Gajjar, 2013). Additionally, the interviewees were able to review the collected data
from the interviews. The purpose of this was to ensure and validate the collected
data from an ethical perspective and add additional data or adjust the collected data
(Gajjar, 2013).

In the early stages of the project, a substantial amount of time was invested in
understanding the company, PowerCell, and the industry in which the company
operates. This time was necessary to narrow down the scope of the project and also
understand what the company and the students saw as enjoyable and reassuring to
conduct the project. The project's first stage has thus mainly focused on Problem
formulation, Purpose statement, and developing Research questions for the master's
thesis. Additionally, the methodology phase has been structured to clarify how this
project will be conducted. Furthermore, reading and learning have been done as a
literature review of the topics that cover the project, simultaneously as the project has
been formalized, and will also continuously be done as the project goes forward.

Supervision sessions with both supervisors from Chalmers and PowerCell are
excluded and not explicitly shown in the time plan and Gantt chart. However, both
parties have decided to hold meetings continuously as the project progresses. As of
today, the plan is to hold weekly meetings with the supervisor on PowerCell and
every other week with a supervisor from Chalmers.
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4 Empirical Findings

This chapter presents the study's empirical results, based on in-depth interviews with
key individuals at PowerCell. The findings explore how the company’s R&D portfolio
and strategic decision-making are shaped by its use of a multiple market strategy,
and how these practices align with, or diverge from, established theories of project
portfolio management (PPM). The chapter is structured to correspond with the three
research questions guiding the study. Section 4.1 outlines the underlying reasons for
PowerCell's choice to pursue a multiple market strategy, based on recurring
arguments and motivations raised by the respondents. Section 4.2 explores the
consequences of this strategy on the company’s R&D project portfolio, with a
particular focus on complexity, agility, and learning effects. Section 4.3 presents how
PowerCell’'s current portfolio management practices compare to theoretical
recommendations from portfolio literature. The findings are visualized in Table 2
below to provide a clearer overview for the reader.

Research Question|Subcategory Subclassification

4.1 What are the [4.1.1 Same core
reasons for a firm |technology across

choosing a 4.1.2 Risk reduction
Multiple Market through diversification
Strategy to 4.1.3 Synergies and
Crossing the learning effects between
Chasm? market segments

4.2.1.1 Increased number of R&D
projects
4.2.1.2 Missed deadlines and

4.2.1 Increazed ) )
cascading projects delays

complexity at portfolio

level 4.2.1.3 Interdependencies between
4.7 How does the projects and technology platforms
implementation of 4.2.1.4 Overengineering and split
a Multiple Market technical focus
Strategy influence 4.2.2.1 Responding to market
a company's R&D 4.2.2 Agility and uncertainty and maintaining
project pDI"L‘fD[iD? d‘}"l'lﬁl'ﬂil: resource Dptiona[itn_,r

allocation 4.2.2.2 Dynamic repricritization in

portfolio execution

4.2.3.1 Transferring knowledge and
building crganizational resilience
4.2.3.2 Strategic positioning in the
value chain

4.2.3 Positive cross-
segment learming
effects

4.3.1 Formalization of
Portfolio Management
4.3.2 PowerCell's
governance and
leadership culture

4.3 Powercell's 4.3.3 Value

Portfolio maximization goal

Management 4.3.4 Balancing goal
4.3.5 Strategy alignment
goal

4.3.6 Issues with current

portfolio management

Table 2: Overview of empirical findings for research questions
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4.1 What are the Reasons for a Firm Choosing a Multiple Market
Strategy to Cross the Chasm?

The following section concludes the empirical findings and the data retrieved for the
sub-RQ1. Respondents highlight three main reasons behind PowerCell’s decision to
pursue a multi-market strategy. These include the reusability of core technology, risk
mitigation through diversification, and learning effects generated by operating in
several market segments.

4.1.1 Same Core Technology Across Market Segments.

One of the most recurring arguments for why PowerCell has chosen a broad market
strategy is that its core technology is easily applicable across the market segments
they operate in It is not the core technology (hardware) that has to be customized
into the different segments, it is instead the whole system around the technology that
has to be adapted so the product can meet the dynamics and commercial
requirements for that specific segment. Many respondents highlighted that this
makes it possible to operate over different market segments, instead of targeting a
single segment. Furthermore, respondents pointed out that this benefit makes it
easier for the company to start new projects. Knowledge has already been gained
and can be used for new projects. PowerCell can reuse key technical components
across multiple projects and segments without redesigning the product from scratch
each time.

R3:

“We don't have to reinvent the wheel every time in the early phases of new projects.”

4.1.2 Risk Reduction Through Diversification

During the interviews, the most common argument for the company targeting
different market segments is due to the risk reduction through diversification.

The hydrogen fuel cell market is still developing and experiencing growth. Because of
the early stages of this new technology, there are significant uncertainties in the
whole market. Basically, the company and the market do not know which segments
will establish and become a market first. According to the respondents, the main
argument for being diversified and for the company to operate in many different
segments is the uncertainty. The early stages of the technology have not shown any
strong or clear signal that a specific segment is the most ready for the product.
According to the respondents, the company is waiting for a clear indication that a
segment is mature enough to break through as a distinct market. The uncertainty lies
in not knowing what will influence the technology to become a strong competitor to
the existing solutions on the market. Hydrogen technology has been a topic of
discussion for a long time, but its maturity has fluctuated over the years.

Furthermore, the respondents express that they see enormous potential in the
technology and what it offers, not just for the segments the company currently
targets, but for many more. The broad approach that the company is pursuing is
about minimizing the risk of allocating resources to the wrong segment or too few
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resources to a segment that could quickly become a clear market. By diversifying
across several segments and keeping many doors open, through developing
knowledge in multiple areas and staying at the forefront of technology's development,
the company aims to be ready when a clear market signal emerges.

According to the respondents, the technology and the product are ready to be
commercialized. This has been confirmed, as the company has received its first
commercial orders. The respondents explained that the factors surrounding the
product are not yet mature enough for it to be fully commercial. Instead, these
external factors influence the product's establishment in the market. These factors
include, among other things, the infrastructure for the product, which is not
sufficiently developed to support the product’s utilization. The storage and refueling of
hydrogen are not yet ready at this stage for the company’s product to be
commercially viable. Furthermore, one respondent explains that many different
segments could use the company’s product and technology, but the product has not
yet established itself. The segments the company is targeting have enormous
potential, but external factors are slowing the development of the technology.

The respondents further describe the industry as undergoing a "policy-driven
technology shift." This means that significant changes surrounding technology are
influencing the pace at which the market can become "ready" to adopt it. According
to the respondents, “policy-driven” refers to the idea that technology can be
supported in reaching the market by introducing new laws or regulations. Today,
environmentally harmful energy sources such as gasoline and diesel combustion are
still permitted, allowing actors to continue using what currently works. However, as
environmental impacts increase and new laws or regulations, such as those from the
EU, are implemented to limit the use of environmentally harmful technologies, this
will help the company to strengthen its market position and reach out to customers.
According to the respondents, the company's technology enables zero emissions
during use. If regulations and policies concerning emissions and environmental
impact become stricter, this could help PowerCell more easily enter the market and
reach customers, since the company's technology produces no environmentally
harmful emissions. As the requirements become increasingly strict, the respondents
believe that market actors will view PowerCell as a good alternative and solution for
their operations.

However, this transition from a technology that works today to a new one that people
are unfamiliar with can often make customers feel concerned. Respondents explain
that people are usually "afraid of change," which increases the difficulty of getting
customers to accept a new technology that could replace the existing one. One
respondent explains that people don’t want to switch from something that works well
today to something they know less about. Working across multiple segments allows
PowerCell to convince people or customers who are "against" or afraid of change by
showing that the technology works, not just in one segment, but across several. This
can lead to a greater chance of convincing customers that the technology is
applicable to their needs as well.
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The respondents further explain that waiting for a market signal and operating across
multiple segments makes the company agile. By operating in several segments, the
company positions itself at the forefront of technological development, which enables
it to respond quickly to unpredictable events. Since the market is still taking shape,
this diversified approach provides the advantage of spreading risk and allocating
resources while waiting for a strong signal to emerge from a particular segment. The
ability to stay agile and allocate resources effectively is also emphasized by the
respondents as necessary. The company firmly believes that market timing is a high
priority. The respondents further state that the reason for operating across several
segments stems from observing how competing companies have failed to bring their
technology to market. Some competitors chose to focus exclusively on a single
market segment and developed strong technological solutions with high product
maturity. However, according to respondents, their timing did not align with market
readiness. These companies were not able to shift their operations toward other
segments in the way PowerCell has through its diversification strategy. As a result,
they are now struggling financially, as the specific market they committed to has not
yet reached sufficient maturity.

R5:

“There has been an incredible amount of uncertainty about where fuel cells fit in... so
we've been broadly positioned to be able to act when something takes off.”

R7:

“By being flexible, we are building a more resilient and scalable business - instead of
depending on the growth of a single industry.”

4.1.3 Synergies and Learning Effects Between Market Segments

Having previously worked within one segment, the company gained valuable insight
into how to enter a new segment and how to “navigate toward development.” When
entering the marine segment, many new regulations, policies, and requirements must
be met to advance the technology. According to one respondent (R2), the initial
experience felt almost hopeless, and there was a strong urge to give up due to the
overwhelming number of new demands and certifications that had to be fulfilled.
However, after achieving success and making progress, the motivation returned, and
the team continued to push forward.

This success made the company better prepared and more capable when entering
the next segment, aviation. The aviation segment comes with even more regulations
and policies. Still, since the company had already been through a similar process,
they were better prepared and equipped to handle the situation. Having gone through
this journey in one segment, the company could carry those learnings into the next,
allowing them to navigate forward more confidently and effectively.

Another important insight from the interviews is that PowerCell deliberately adjusts its
strategic role depending on the market segment. According to the respondents, in
some markets, such as marine, PowerCell acts as a system integrator, delivering
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complete solutions to the customer. In others, such as aviation, the company
positions itself as a technology enabler, supplying core systems that the customer
integrates into their products. This dual role strategy allows PowerCell to accumulate
broader value chain knowledge and to remain flexible in how they position
themselves commercially. By learning both how to lead system integration and how
to support others' integrations, the company strengthens its technological and
strategic capabilities across multiple industries.

R4:

“We see synergies in how much ‘reuse’ there is of things we have already done...
how much carryover we have from previous projects.”

4.2 How does the Implementation of a Multiple Market Strategy
Influence a Company's R&D Project Portfolio?

The following section concludes the empirical findings and the data retrieved for the
sub-RQ2. This section presents how PowerCell’s multi-market strategy affects its
R&D project portfolio. Respondents describe both increased complexity due to
resource coordination and interdependencies, as well as positive effects such as
learning, agility, and strategic flexibility.

4.2.1 Increased Complexity at Portfolio Level

The most overarching effect of PowerCell's multiple market strategy is a significant
increase in complexity at the portfolio level. Rather than increasing complexity within
individual projects, the broader strategic focus across numerous market segments
(e.g., marine, aviation, and stationary power) impacts how the complete R&D project
portfolio is structured, coordinated, and managed.

Several respondents (R1-R4) highlight that pursuing several markets simultaneously
inevitably leads to a larger number of parallel initiatives, each with specific
requirements, certifications, and integration challenges. This expansion demands
careful allocation of engineering, testing, and application resources across projects
with different time horizons, technological demands, and customer expectations.

Beyond the increased number of projects, interviewees emphasize that
interdependencies between projects, through shared technology platforms, testing
capacities, or resources, create complex interdependencies, making coordination
and prioritization significantly more difficult.

Delays in one project are often spread across the portfolio, as late deliveries or
shared resource issues affect other initiatives. Furthermore, attempting to meet
multiple customer needs simultaneously sometimes results in overengineering,
where products become unnecessarily complex to satisfy all possible requirements,
slowing industrialization and time to market.
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R4:

“Right now, we are probably in the phase of understanding the portfolios... It's part of
a portfolio management that can then be developed.”

4.2.1.1 Increased Number of R&D Projects

A common observation across the interviews is that it is believed that PowerCell’s
multi-market strategy leads to more active projects in the R&D portfolio compared to
a single-market strategy. R2 and R3 explain that each new market segment or key
customer typically demands development effort to address specific system
integration or certification requirements. R4 notes that this increase in projects places
an increasing differentiation on PowerCell’s engineering teams, who must split their
focus across a broader range of initiatives, often without a proportional increase in
available resources.

R7 describes that while having more projects creates more opportunities, it also
makes prioritization much harder. Many projects are commercially important, but not
all can be fully resourced simultaneously.

Thus, the expansion into multiple markets not only stretches internal capacities but
also forces the company to make more complex trade-offs between different
technological and commercial opportunities.

R4:

“How does this project affect the resource situation? We have projects that are
between DP2 and DPS5 - in the execution phase. If this new project is brought in,
does it mean anything for the other projects?”

4.2.1.2 Missed Deadlines and Cascading Project Delays

The ever-increasing complexity of tasks is also making it harder to meet deadlines for
the R&D projects, negatively impacting the entire R&D portfolio.

Respondents illustrate that if a critical development team is stuck at the last finishing
touches of one customer-specific integration, it may also postpone the testing and
validation activities for another project relevant to a different segment.

R3 emphasizes that because the dependencies are not clearly visible, it is very
difficult to forecast where these bottlenecks can emerge until it's too late.

R7 also supports that overshooting deadlines is not only an engineering problem, it
impedes PowerCell from reaching the market when needed, invoicing and servicing
clients, and controlling cash flow, therefore making time-to-market a strategically
sensitive issue.

R3:

“It often happens that one project affects another. It is difficult to keep to schedules
because resources slip between projects.”
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4.2.1.3 Interdependencies Between Projects and Technology Platforms

The respondents reveal that PowerCells' diverse market strategy creates increased
interdependencies between projects and the different segments they operate in,
which is due to the same core technology that is used across the different segments.

R1 explains that while reusing a standard technology base (the fuel cell stack and
associated systems) enables faster development, it also creates coupling between
projects that would otherwise be independent.

R4 highlights how changes made to adapt technology for one segment, like
improving durability for marine applications, can introduce unintended consequences
for other segments if not carefully managed. This sets off a chain reaction of
complexity since choices made in one project can drown out negotiating costs in
design for other projects.

R2 emphasizes that these interdependencies are not readily apparent to most teams,
making proactive management difficult and increasing the likelihood of technical or
timeline conflicts that only become apparent during the later stages.

R1:

“You have synergies, but it also means that you build dependencies. If you
change something for one customer, you have to double-check that it doesn't
cause problems for others.”

R2:
“You can't always see these dependencies in advance.”
4.2.1.4 Overengineering and Split Technical Focus

The last mechanism that portfolio complexity increases is the tendency toward
overengineering and a split technical focus.

R2 and R5 note that trying to satisfy different customers from distinct industries is
often a case of “build a product that does everything,” even if not every capability is
strictly required in every segment into which the product is marketed. Since both the
market and technology are not yet fully mature, customers need to realize that some
shortcomings in the product have to be accepted. There is no reason for
over-engineering at this stage other than the need to define what is “good enough”
for current needs. However, PowerCell will have to continuously enhance and refine
its offering as the market and technology evolve and mature.

Furthermore, R2 describes that chasing too many requirements simultaneously
dilutes engineering focus, leading teams to spread their energy thinly across too
many fronts instead of delivering highly optimized solutions for specific needs.

Pursuing multiple segments without clearly defined technical boundaries
paradoxically reduces the speed and quality of R&D execution.
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R5:

“Right now we sell the same system to power generation, a backup installation,
as well as to marine that has to run 6000 hours a year. It's overspecified for
this backup application.”

R2:

“We try to face everything and everyone. But it's hard to do something really
good when we have to run onto too many balls.”

4.2.2 Agility and Dynamic Resource Allocation

Several respondents emphasize that PowerCell’'s broad strategy enables a high
degree of flexibility. Projects are reprioritized as market signals evolve, and the ability
to shift resources across the portfolio is seen as key in a dynamic, policy-driven
environment.

4.2.2.1 Responding to Market Uncertainty and Maintaining Optionality

A recurring topic in the interviews is the importance of agility and dynamic resource
allocation in managing an R&D portfolio shaped by a multiple-market strategy.

The nature of the hydrogen market is still immature, policy-driven, and unevenly
developed by segments. Therefore, there is much uncertainty about which part of the
market will develop first. In these conditions, interviewees emphasize that PowerCell
must be capable of changing direction rapidly when there are indications of market
readiness, and develop projects or reallocate resources accordingly.

Respondents underline this notion by describing PowerCell's strategic argument as
one that first and foremost aims to preserve optionality. In this strategy, the firm
invests consciously and step-wise in many spaces until clear market signals indicate
a greater investment. By this strategy, the firm avoids risking premature or excessive
investment in one space while, at the same time, maintaining development across
many possible directions.

4.2.2.2 Dynamic Reprioritization in Portfolio Execution

The requirement for flexibility extends beyond general strategic planning, it also
directly manages internal resources across the research and development portfolio.
Respondents indicate that project priorities need to be recalculated dynamically, even
sometimes when the project is already in its operational stages, depending on
customer readiness evolution, regulatory environments, or competitors' actions.
Conventional long-range planning methods, like setting yearly project budgets, are
increasingly perceived as too inflexible to accommodate the variable circumstances
that come with multi-market expansion.

R2 also emphasizes that such agility necessitates clear, early-stage decision points
(e.g., feasibility and concept phases) at which projects can be accelerated or
terminated. The respondent's point is that not making timely go/kill decisions diverts
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precious resources and pushes out more viable initiatives. R3 complements this by
stating that without open and mutual knowledge about project status and continuation
criteria, it is challenging to change direction as a team when circumstances change.

4.2.3 Positive Cross-Segment Learning Effects

Respondents describe several examples of how working across multiple market
segments has led to learning effects that benefit the R&D project portfolio. These
learning effects include both technical knowledge transfer and broader organizational
capabilities, as described in the following subsections.

4.2.3.1 Transferring Knowledge and Building Organizational Resilience

Respondents indicate that operating across multiple market segments has not only
increased project portfolio complexity but also contributed to cross-segment learning
effects within PowerCell's R&D project portfolio. Several respondents (such as R2,
R3, and R5) describe how experiences gained in one segment, particularly regarding
regulatory processes, system integration, and customer-specific requirements, have
been applied in other projects. According to the respondents, this has supported
more effective execution of R&D activities across the portfolio and increased the
company'’s confidence when entering new segments.

R2 and R3 cite the marine segment as an example, which had challenges in meeting
complex regulatory and technical requirements at first. However, in time, the
experience created internal routines, technical practices, and organizational
confidence that would prove to be highly valuable when PowerCell entered the
aviation segment with even stricter regulatory requirements. Such transferable
knowledge lessens the time to ramp up, better prepares for, and reduces the chance
of repeating mistakes of the past when going into a new field.

However, R4 emphasizes that learning effects go beyond the bare technicalities.
Instead, they elaborate on the concept of organizational maturity and resilience, in
that teams form an approach towards addressing unfamiliar challenges. Instead of
reinventing the wheel for every segment, PowerCell has learned to utilize specific
tools, frameworks, and coordination measures, thus tackling uncertainty in a
structured and efficient manner.

R2:

“It was almost like giving up at the beginning. The requirements were completely
new, rules and certifications we had never worked with. But then we found routines
and were able to take that with us when we went into aviation.”

4.2.3.2 Strategic Positioning in the Value Chain

Operating across several market segments contributes a further necessary
consequence. The flexibility in how the company should position itself in the value
chain depends on the maturity, structure, and request of each specific segment.

36



Respondents such as R2, R5, and R7 indicate that PowerCell does not have a fixed
commercial or technical position in all markets but varies its positioning according to
segment-specific conditions.

In some segments, mainly marine and stationary power, PowerCell usually takes the
system integrator role and provides complete, fully ready-to-deploy systems to the
customer. This, again, gives the company control over the system architecture,
integration process, and overall performance of the delivered solution.

R5 also points out that in these segments, customers lack the technical competence
or infrastructure to integrate subsystems themselves, so PowerCell's expanded role
is required.

Conversely, in technologically advanced or highly regulated segments like aviation,
PowerCell tries to be a technology enabler by providing core fuel cell systems
installed by the customer or by a third-party system integrator. R7 explains that this
role allows PowerCell to focus on its technological strengths without taking on
full-system risk or overextending into domains where others are more capable.

This flexible approach increases PowerCell's ability to address a broader range of
customers and market types. It also increases the Company's strategic optionality. By
scaling up or down its level of integration, the company can tailor its commercial
offering to fit the capabilities and needs of each specific market, a valuable
advantage when operating in an environment characterized by regulatory uncertainty,
evolving standards, and varying customer readiness.

From a project portfolio management perspective, this role flexibility can be seen as
a strategic asset. It allows PowerCell to adjust the scope, risk profile, and integration
level of different projects within the project portfolio depending on the target segment.
This enables a more dynamic balance between high-risk innovation projects and
lower-risk integration efforts, helping the company align its project mix with strategic
goals while managing resource allocation across distinct value chain positions.

R7:

“In some segments, we act as an integrator ourselves... in others, we work with
customers who take on the role.”

4.3 Powercell’s Project Portfolio Management

The following chapter presents how PowerCell currently governs its R&D project
portfolio according to the respondents. The chapter is divided into six sections that
mainly corresponds to the 2.3.4 Portfolio management theory chapter. This is done to
aid the reader in its understanding of the chapter. Included in this section apart from
PowerCell’'s current governance, are areas where respondents have a clear
willingness to change its approach in the near future.
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4.3.1 Formalization of Portfolio Management

PowerCell, at the time of writing this thesis, does not use a complete formalized
portfolio management method. They have, however, showcased a will to move in that
direction. R7 expressed an ambition to move towards a more systematic approach to
portfolio management, describing how this area could have a real positive impact if
managed well. R2 sees some weaknesses in how they decide on projects today and
highlights issues regarding how the people in charge of choosing the projects
sometimes do not have enough information to make decisions with the whole
portfolio in mind. The primary example brought up by R2 is how the management
group, and others in the firm, sometimes don’t understand what consequences a “go
decision’ on one project has for other projects in the future. R2 expressed a lack of
graphics or other types of information to showcase dependencies and effects of
decisions to those who make decisions.

R7:

“This is an area where we need to be more systematic going forward. Today, we do it
organically and in a more artisan way. Can we make this more structured? We will
benefit dramatically.”

R2 does mention that these effects and the bigger picture are still taken into account
by the respondents themselves and some others in the firm, but that it is not done in
a formalized way, which sometimes could create some confusion or uncertainty. This
is somewhat backed up by R7, who describes an overall content with how decisions
regarding project portfolio have been made before, but still sees room for
improvement, with a more formalized portfolio management approach becoming
more important as the company grows.

During the latter stages of this master thesis duration, a formal portfolio meeting was
conducted by the company to plan the R&D efforts that would be possible after the
completion of a large project that was now ongoing, in this meeting. Several different
projects were suggested and motivated. In this meeting, all potential projects were
ranked against each other and were either planned into their technological roadmap,
put on hold for the future, or killed before even being begun. This selection process
was based on several criteria, but all were more subjective and informal than a
standard value maximisation method. This was still seen as a step forward for the
company and was described by R2 as a large step forward in their project selection
process, while still recognising room for improvement in their value assessment
methods and a willingness to move towards more objective valuation.

R2:

“This is one hundred times better than we have ever done before.”

38



4.3.2 PowerCell's Governance and Leadership Culture

PowerCell currently has a quite formalized process for selecting individual projects.
All projects should go through 6 decision points (DPO- DP5) until fully
commercialized. At each DP in this stage-gate model, some requirements must be
fulfilled to move on to the next stage. From DPO to DP2, A project manager is often
responsible for filling out a template for each stage. It is then up to the Project
council, mainly consisting of people from the management team, to decide if the
project should be killed, put on hold, or proceed to the next DP. Subweekly meetings
are also conducted with all project leaders and the manager of the R&D, where all
ongoing projects are looked at and discussed. In these meetings, projects learn from
each other while issues and resource questions can be raised. These meetings are
called PPQA meetings.

One aspect that R7 tries to clarify in the interview is that decision-making doesn’t
occur only in formal stage gates or portfolio meetings by the management team. R7
stresses that in an innovation-driven environment like Powercell's, short decision
cycles with lots of collaboration and good information flow are needed.

R7:

“We emphasize short decision cycles, decentralized intelligence, and a high degree
of cross-functional collaboration.”

R7 also expresses a certain type of leadership that encourages experts in certain
areas to spread information in the company. This is done through cross-functional
meetings, ensuring information spreads across the organization.

R7:

“We hold meetings that go beyond the traditional reporting structures, bringing
together not only management but also informal leaders and technical experts across
the organization. These discussions ensure that our strategic direction is informed by
real-world insights from those closest to the challenges and opportunities we face.”

4.3.3 Value Maximization Goal

Value maximization tools used by PowerCell are limited. It's clear from the interviews
that financial valuations and comparisons are often quite informal and are introduced
relatively late in the decision process. R2 explained that most of their value
assessments began in Decision Point 2 (DP2), where a business case is developed
for the project. The value assessments used in these early DPs vary between
projects and project managers. The minimum method used according to both R2 and
R13 is a basic calculation of how many units need to be sold to pay for the
development costs, but a little bit more complex methods are used for larger projects.
R2 does, however, express interest in moving to a more systematic approach to
valuing projects against each other.
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Another aspect that is often included in value maximization methods is risk. Both
technological and commercial risks can be used in value maximization methods to
increase validity in the methods used. At PowerCell, R13 mentions how they are
supposed to include technological risks at early DP, while commercial risks aren’t
mentioned in the same way. This could be due to the large uncertainty that is induced
in the market. R7 mentioned the difference in the market that PowerCell is in
compared to a traditional OEM. R7 says that success in this market depends on the
company’s ability to continuously recalibrate based on new technologies, shifting
regulations and evolving customer needs, with that being said. Being able to quantify
different options under uncertainty is something both R7 and R1 want to do in the
future. R7 mentions real option theory or similar methods as a possibility, and that
being able to reallocate resources in response to new opportunities and risks is
desirable in the future.

4.3.4 Balancing Goal

The second goal mentioned by the theory is the goal of achieving balance in the
project portfolio. This can be in several different dimensions based on the company's
needs, with the most common dimension being a balance in risk and reward. At
PowerCell, this is an aspect that some respondents point out as a goal that they want
to become much better at. There are some graphs that are used in some instances
to showcase and follow a balance. These are according to R2, mainly found in the
budget planning for the upcoming years, as well as in some management meetings.
The main balancing graph used according to R2 is a pie chart dividing the resources
available between different types of projects. An example of this can be found in
Figure 2 below. In addition to this, an engineering technology roadmap is created and
continuously updated. This roadmap serves both as a forward-planning tool and as a
means to ensure that R&D efforts are neither underutilized nor overloaded at any
point in the planned timeline.”

Maintanance

Tools improvements Product Type C, Short term

Product Type C, Long term

Product Type A, Long term 8%

& Product Type B, Short term

10%

Product Type B, Medium term

Product Type A, Medium term

Product Type A, Short term

Product Type B, Long term

Figure 2: Example of a budget for resource spending for the upcoming year that
PowerCell creates. In this example the numbers and some categories are
randomized.
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As mentioned, this is an area that PowerCell feels that they could improve upon. R2
has talked about visualizations and graphs to show multiple dimensions. R2 has also
expressed a willingness to visualize a few dimensions for the management team and
the project council. R1 mentioned a will to identify and visualize synergies in a more
systematic way and has proposed a synergy scoring to understand what projects
cover what segment/ performance criteria. R1 also created an example of what this
type of visualization could look like. Inserted below in Figure 3 is an adjusted version
of this visualization where the numbers have been randomized. Note that this type of
synergy scoring is not currently used within PowerCell, this is merely an example of
how R1 would want it. In these two tables PowerCell would map how important
different market segments rate different performance categories. From the table on
the right, PowerCell could then also find that there is a balance between what the
segments find most important and the current R&D project portfolio. This would help
provide a holistic view of the portfolio and what synergies can be derived. R1 also
proposed that the use of some kind of risk-reward diagram would be a positive
addition to their project selection model.

CAPEX

OPEX fuel

Durabibilty

Application Power

Power Density

Regulatory
Compliance

Segment Analysis Performance criterias

1 2

1

R&D

Activty

Marine Aviation Power On-Road
Generation

Regulatory
Compliance

Figure 3: Hypothetical example of how a segment scoring system could look from
R1. The numbers and characters are randomized and do not reflect PowerCells R&D
portfolio.

4.3.5 Strategy Alignment Goal

The strategy alignment goal of portfolio management is often achieved by the
alignment of two parts. That each individual project is consistent with the strategy,
and that the overall spending of R&D efforts is consistent with the strategy in several
dimensions. PowerCell seems to do well, especially in one of these dimensions. At
PowerCell, there is a clear structure to follow regarding the strategic alignment of
individual projects. In the early DPs, one part of the checklist that needs to be filled
out is according to R13, whether an individual project is consistent with the strategy
or not. While this, in theory, should mean that all projects individually are consistent
with PowerCell's strategy, there are some uncertainties. The first uncertainty is
regarding how well grounded the checks in the checklists are filled in. According to
R13, there is a fine line between overworking and not doing enough when answering
the template in each DP. R13 mentions that it is possible that people check off the
checklist quite casually in less important projects.
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R13:

“There is a checklist question If the project fits into the strategy. That is something |
usually look at. What is difficult is, how good is good enough? Sure, | think about
whether | believe it's good, but is that enough? Should | ask other people if they think
that too? Does it need to be documented?”

Another aspect that could impede how well the projects are aligned with strategy is
the understanding of the strategy of those who fill in the template. Some respondents
have mentioned a slight insecurity regarding how clear and understandable the
company’s strategy is, while others assure that it is clear.

R13:

“I actually think that it [the strategy] is quite clear. | have heard others complain, but |
think that it is clear. Both from my boss and what we discuss in our group meetings.
We also have the subweekly breakfasts where the CEOQO often shows the most
important parts. We also had some strateqgy workshops last year, both within the
company and with the board of directors, to talk about strategy and all that. So yeah,
| think that is good.”

There is however no clear formalization of the overall spending breakdown of the
portfolio. R2 says that this is somewhat managed through the decision makers'
awareness of strategy. This can be seen in the focus of the R&D department on the
market segments that are most important to the company's strategy.

4.3.6 Issues with Current Project Portfolio Management

In the interviews, a few respondents have pointed out a lack of focus in the R&D
department. R2 mentioned how projects that are deemed as less critical still take up
a substantial part of the work at the company, which affects the whole portfolio of
projects. An example of this was observed by the authors when they sat in on a
PPQA-meeting. In this meeting, all projects, regardless of size, were given the same
amount of time. A similar issue was brought up by R6, who highlighted how in a
single council meeting, they could move from decisions regarding projects that could
alter the course of the entire company to then discuss a minuscule detail in a small
project, which, according to R6, deprived focus on what was important. R2 does
mention that when the company is actually able to focus their efforts on an important
project, they are really good, but that small projects and discussions about projects
that aren’t even ongoing are dividing their time too much. The lack of focus can also
be seen through the effect of a reluctance to kill projects. This is an issue that R8
points out, mentioning how they should have killed a project that was long overdue
months ago, but it is still ongoing. Also, R2 points out that this is an issue that they
have started to work on. In the portfolio meeting that was held during the latter stage
of this study, some projects were killed, which was seen as an important step for the
company, according to R2.
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R8:
“We need to start killing projects... We do not do that [kill projects] today.”
R2:

“We have had some old 'qunk’ that has tagged along. | think we took a huge step by
killing these projects yesterday.”

While Powercell believes that they are currently mainly making good decisions, many
respondents acknowledge that many of their decisions are based on gut feeling and
experience. A few respondents want to improve upon this in the future, with R1, R2,
and R7 mentioning a larger use of data and quantifiables as a necessary step.

While PowerCell has a holistic formalized structure for single project selection, some
parts of it are up to different employees and how they structure their data gathering.
An example of this is how the early DP templates ask for what potential risks might
exist. There is, however, no formal process for finding these risks, and they are
instead up to each project manager. An example of this is how R13 has created its
own framework for working with these risks.
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5 Discussion

This chapter discusses the empirical findings presented in Chapter 4 in relation to
existing theories and literature. The aim is to interpret and critically reflect on the
results and to place them in a broader theoretical and managerial context. In doing
so, this chapter contributes to answering the overarching research questions of this
thesis by comparing the observed practices at PowerCell with established concepts
in strategy and project portfolio management.

The discussion is structured according to the following:

e First, the benefits of a multiple market strategy are discussed in light of
strategic innovation theory and the Crossing the Chasm framework.

e Second, this strategy's implications for PowerCell's R&D project portfolio are
analyzed, focusing on complexity and what that complexity might lead to.

e Third, PowerCell’s approach to project portfolio management is compared to
theoretical best practices to assess strengths, limitations, and potential
improvements.

Throughout the chapter, managerial implications and tensions are highlighted, and
relevant theoretical models are revisited to evaluate how well they explain or fail to
explain the observed empirical patterns.

5.1 Benefits for a Firm Choosing a Multiple Market Strategy to
Cross the Chasm

This section mainly discusses the empirical findings on the benefits that PowerCell
reaps for having chosen a multiple market strategy instead of following the traditional
beachhead approach described in Moore’s “Crossing the Chasm” framework. The
analysis connects the company’s reasoning to relevant theoretical literature
perspectives, including diversification under uncertainty, shared technology
platforms, and inter-segment learning.

5.1.1 Analysing the Commitment to Reach the Mainstream Market

A preeminent theme of the theory of innovation adoption is the behavioral gap that
exists between Early Adopters and the Early Majority. As Rogers (2003) describes,
Early Adopters are visionaries who are open to adopting technology that is not yet
stabilized. Still, the Early Majority are cautious pragmatists who resist change. Early
majority want to stand back until technology has been tried and is supported by
respected peers, until then, with minimal risk, they are willing to commit. This mental
reluctance to commit is part of the reason Moore (2014) has characterized “the
chasm”, the space where so many high-tech innovations stall in their move from
niche success to mass adoption.

A behavioral gap is also evident from the empirical findings of PowerCell. Some
respondents indicate that customers are wary of embracing new technology, not due
to technical immaturity but due to the fact that they are not familiar with it. As a
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respondent commented, “People are not willing to move away from something that
works today to something they are less knowledgeable about.” This description is
consistent with Rogers' characterization of the Early Majority’s risk-aversiveness.
Despite achieving initial orders and being commercially viable in some instances,
adoption remains hindered by customers’ reluctance to deviate from established,
trusted systems.

PowerCell’s strategic approach, at this point, is not in line with Moore’s suggestion
that firms concentrate on winning a single niche to acquire focused expertise.
PowerCell competes in several segments simultaneously. The empirical data
illustrate that the motivation for this is not so much to achieve maximum early market
traction as is the argument for the beachhead strategy, but instead to maintain
capabilities for responding to demand shifts across various segments, to have
common technology platforms to exploit, and to avoid early commitment to a single
market. This can be seen as a main differentiation of when to use the beachhead
strategy compared to alternative strategies, such as the multiple market strategy.
With differentiating goals or motivations when going into the chasm, different
strategies might be applicable.

One effect of the multiple market approach is that PowerCell’s credibility is distributed
across a wider set of applications rather than concentrated in one. The respondents
describe how cross-segment visibility is used to demonstrate the robustness of the
technology, by showing that it works in marine, aviation, and stationary power, the
company can indirectly strengthen its legitimacy in the eyes of potential customers.
This multi-segment presence, however, is not directly consistent with the kind of
reference-based influence that Moore considers essential to overcoming the chasm.

In Moore (2014) framework, the Early Majority relies on tightly scoped case studies,
domain-specific word-of-mouth, and deep trust within one segment. PowerCell’s
approach, while coherent with their technological setup and risk logic, may not
generate the concentrated social proof required within any single market. The
breadth of presence does not necessarily translate into the depth of reference that
typically characterizes successful chasm-crossing efforts.

This reveals an important strategic tension. On one hand, PowerCell has adopted a
diversified approach that provides resilience and readiness in a volatile,
policy-influenced market. On the other hand, this same diversification may result in
weaker segment-specific narratives, making it harder to reassure the Early Majority in
any one domain. The empirical data does not suggest that PowerCell is unaware of
this dynamic, but rather that it accepts the trade-off in light of the surrounding
uncertainty and the generalizability of its technology. This ties back to the earlier
statement that different environments and markets sometimes require differentiating
goals when crossing the chasm, leading to the choice of different strategies. Because
of PowerCell’'s dynamic, uncertain environment, they decided that a multiple market
strategy was the best way forward. As described in this thesis, there are both
advantages and disadvantages connected to this, creating a tension that the
company needs to balance to the best of their ability.
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5.1.2 Risk Reduction

The empirical evidence shows a recurring theme that PowerCell’s multi-market
approach is an explicit response to uncertainty over which market segment will scale
up first. Respondents continually argue that the hydrogen fuel cell market is
fragmented and uncertain, with no one segment yet giving a compelling market
signal that makes a full strategic commitment appropriate. This has encouraged
PowerCell to stay active across several segments concurrently. Diversification is not
merely a strategic option in this context but rather an expression of the company’s
analysis of the market as fundamentally unstable.

This aligns with Lysek (2020) and Shepherd & Gruber (2020), who emphasize that
companies tend not to forecast which nascent niche is most likely to scale into the
mass market in environments of high uncertainty. Shepherd & Gruber (2020),
applying real options logic, argue that diversifying across market options allows firms
to postpone irreversible commitments until critical information is revealed.
PowerCell’'s empirical logic reflects this almost precisely. Respondents articulate a
desire to avoid “backing the wrong horse” and note that previous competitors have
done so and now face critical financial strain. In this sense, PowerCell’s
diversification serves as a real-time hedge against market misjudgment.

In addition, the findings show that uncertainty is not just commercially but also
policy-based. Respondents characterize the hydrogen market as heavily reliant on
external regulation, subsidies, carbon taxation, and infrastructure investment. This
institutional dependency makes traditional market forecasting insufficient as a
decision-making tool. As one respondent puts it, the company's diversified
positioning allows them to remain “positioned to act when something takes off.” Here,
Sun & Govind’'s (2017) concept of market turbulence becomes especially relevant.
They argue that when environmental volatility is driven by unpredictable external
forces, such as regulatory shifts, the diversification of market exposure significantly
reduces firm-level risk. PowerCell’s actions conform closely to this pattern.

In addition to external logic, the empirical findings show that PowerCell’'s
diversification is enabled internally by the platform-like nature of its core technology.
Respondents explain that the fuel cell stack and surrounding systems can be reused
with minor adaptations across different segments. This technological reusability
reduces the marginal cost of entering new segments and lowers the internal
threshold for diversification. These results resonate with Skdld & Karlsson (2012),
explaining how shared technologies across divisions facilitate economies of scope,
decrease development time, and support innovation spanning segments. In the case
of PowerCell, this technical framework facilitates and strategically reinforces their
diversified market positioning.

In addition, several respondents explain diversification as a means of proving
applicability and credibility. By illustrating that the same technology is being used
across multiple segments, PowerCell is indirectly proving its legitimacy. This reflects
the idea presented by Mendoza-Abarca & Gras (2017) that diversified presence in
multiple segments can build organizational robustness and external trust, not only
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through redundancy, but through perceived adaptability. However, unlike the kind of
deep, domain-specific credibility described in Moore's (2014) beachhead model,
PowerCell’s credibility is distributed across segments, resulting in a different form of
legitimation.

Interestingly, the empirical evidence also indicates an organizational normalization of
diversification. It is not regarded as a precautionary measure or risk-reduction tool
but as a built-in aspect of how the company manages its context. This is consistent
with the approach of Rodrigues Coelho et al. (2025), which proposes that portfolio
logic is a strategic framework, framing firm-level flexibility when dealing with changing
technological and regulatory factors.

While diversification helps protect against external risks, the empirical findings also
highlight internal challenges. Several respondents pointed out that operating across
multiple market segments adds complexity and increases the need for coordination.
Despite these difficulties, the company views this trade-off as worthwhile. The core
rationale is that the cost of managing complexity is preferable to the risk of premature
specialization in an uncertain market. This perspective is highlighted by Klingebiel &
Rammer (2014), who show that in dynamic industries, companies often broaden their
innovation efforts to increase survival chances. Their research emphasizes the
importance of internal mechanisms for reallocating resources, something PowerCell
appears to be actively developing.

5.1.3 Learning Effects and Agility of a Multiple Market Strategy

Apart from risk mitigation, PowerCell's multi-market strategy has other positive
effects. The empirical findings also reveal substantial positive effects that emerge
specifically because of this broad strategic orientation. These effects are both
technical and organizational in nature and play a key role in enhancing the
adaptability and learning capacity of both the firm’s R&D project portfolio and the
organization as a whole.

One of the widely mentioned strengths is technology reusability between projects and
segments. Several respondents explain how the technology's central building blocks,
specifically the fuel cell stack and its associated subsystems, get reused across
projects with little adaptation required. Not only does this reuse of core technology
lower the cost of development, but it also shortens the lead times of projects. The
observed efficiency gain is in line with Skdld & Karlsson (2012), who state that
shared technology platforms enable economies of scope and speed up the product
development cycle by eliminating the need for customization.

This technical modularity is particularly valuable in a portfolio where projects are
spread across different segments with varying levels of maturity and regulation. The
empirical findings indicate that PowerCell is able to engage in parallel development
efforts in part because of this platform-based efficiency. In this sense, the broad
strategy not only complicates the portfolio, but it also enables it.

The second theme that keeps recurring in the interviews is resource allocation agility.
Respondents highlight the need to stay responsive to changing market signals,
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particularly in a policy-driven context. The company's diversified project portfolio
enables it to constantly reprioritize projects as the external conditions change and put
resources into segments where there is commercial traction or favorable policy
support. This is in keeping with the rationale offered by Rodrigues Coelho et al.
(2025), who see portfolio management as not a static evaluation process but a
strategic coordination process in unstable environments. According to Rodrigues
Coelho et al. (2025), flexibility and mobility of resources are not exceptions but
requirements for long-term strategic consistency.

Another concept strongly related to agility is the fact that PowerCell's extensive
involvement enables positive learning across segments. A number of respondents
detail how lessons learnt in highly regulated segments like marine certification inform
how projects within other segments, such as aviation, are handled. The transfer of
such inter-segment learning lessens newcomers’ ramp-up times, avoids repetitive
errors, and enhances the overall implementation capacity of the organization. These
observations accord with the views of lansiti & West (1997), that competitive
advantage is more likely to derive not from developing new technology but from
greater skill in applying it across segments.

In addition to learning at the technical level, the findings suggest a more general
process of organizational learning. Respondents describe how coordination facilitates
routines, toolsets, and frames of reference across the teams. This suggests a greater
level of organizational maturity in the company with internal process standardization
induced by cross-segment coordination and greater resilience in the face of
complicated development scenarios. This is supported by lansiti & West (1997), who
argue that companies with high capabilities in the implementation and integration of
technology tend to outcompete companies that concentrate on invention alone. At
the portfolio level, this organizational learning increases PowerCell's capacity to
absorb, integrate, and act on different streams of information throughout the
landscape of projects. As supported by Rodrigues Coelho et al. (2025), portfolio
management in complex contexts should not rely on some fixed methods, but rather
emphasize an organization’s inherent ability to be adaptive and change the
processes based on external and internal changes.

The empirical evidence also emphasizes PowerCell’'s adaptability in strategic
positioning along the value chain. Based on the market segment it addresses, the
company assumes various roles, playing the role of a system integrator in the marine
segment but that of a subsystem provider in the aviation segment. This variability of
roles allows the company to adapt its market access and partner coordination
strategies to the structure of each segment. From a project portfolio strategy
standpoint, such flexibility creates strategic depth and diversification possibilities that
enable the company to balance between creating customized systems with leaner,
more standardized subsystems according to the context. Further, Sun & Govind
(2017) emphasize that companies in turbulent markets gain from not remaining
locked into a specific operational segment but rather adapting with open-ended
positioning in order not to become overly exposed and miss out on opportunities as
they emerge. In the case of PowerCell, such adaptability of roles across the value
chain enforces the dynamic nature of the portfolio and its resilience in the light of
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market-specific requirements. Without the ability to position itself on different levels of
the value chain, PowerCell would probably not be able to operate in all the market
segments that it currently does, since different segments have different needs and
possibilities. In addition to this, PowerCell's ability to adapt between different levels of
the value chain also ties back to the risk reduction highlighted in 5.1.2. By operating
on multiple levels of the value chain, they can adapt more easily in case of changes
in the market dynamics in the future. As the market grows, bigger companies might
become more invested, leading to bigger competition by companies with more
resources than PowerCell in parts of the value chain. By creating capabilities on
varying levels of the value chain, PowerCell has the capability of being adaptive if
that is required in the future.

5.2 A Multiple Market Strategy’s Influence on a Company's Project
Portfolio

This section analyzes how PowerCell's multiple market strategy affects the structure,
dynamics, and governance of its R&D project portfolio. Based on the empirical
findings, the discussion highlights both the increased complexity and coordination
challenges that arise from serving several market segments simultaneously. The
following subsections examine these effects in more detail, first by addressing the
portfolio difficulties and then by exploring how this complexity affects the company in
terms of its project portfolio.

5.2.1 Increased Project Portfolio Complexity

One of the apparent consequences of PowerCell's multi-market strategy is that there
is a significant amount of portfolio-level complexity. As illustrated by the empirical
data, instead of arising mainly within individual projects, such complexity arises
across projects due to intersecting timelines, standard technology components, and
competing demands on resources across diverse segments. The more the company
expands its activity across numerous segments, the more its portfolio becomes
structurally more complex to coordinate.

Some respondents indicate that this multi-segment approach creates a growth in the
number of R&D projects with separate certification needs, technical specifications,
and customer demands. Individually, each of these projects might be manageable,
but when taken together, they challenge the organization in setting priorities
effectively. This trend reflects that of Cooper et al. (1997a), referring to the “balancing
problem” of portfolio management. Too many ongoing projects render it challenging
to maintain alignment between projects in motion and the strategic aim of the R&D.

One of the recurring empirical patterns is the creation of interdependencies among
projects based on reusing core technologies across segments. Respondents clarify
that standard components, such as subsystems or a fuel cell stack, create an
interdependence between projects where technical decisions in one context cascade
into others.
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It is an example of the same type of architecturally-based dependence that Tushman
& Nadler (1986) and Thompson (1967) cautioned against in highly integrated
technical systems. Even as a shared platform facilitates up-front efficiencies, it
initiates downstream vulnerabilities when separate timelines, certifications, or
performance thresholds apply to different projects.

The empirical findings also found that project delays might be an outcome of these
interdependencies. Respondents state that if a single project is delayed due to
resource bottlenecks or unexpected reconfigurations, it can have knock-on effects
throughout the project portfolio. Interconnected projects become increasingly
vulnerable to shared disruptions, indicating a complexity that goes beyond logistics
and is fundamentally systemic (Teller et al., 2012).

This resonates with critiques from Klingebiel & Rammer (2014) and Blichfeldt &
Eskerod (2008). These observers contend that an overly broad innovation strategy
can create a dilution of resources and a lack of focus. In broad market
ambition-driven portfolios, engineering groups might become too diluted across
several requirements, which hinders deep optimization, makes communication and
decision-making more complex, and hinders project structuring.

5.2.2 Increased Complexity Leading to a Larger Need for Portfolio
Management

One of the most notable consequences of adopting a multiple market strategy is the
increased complexity at the R&D project portfolio level. As previously discussed in
section 5.2.1, this complexity manifests in several ways, a growing number of
projects, more frequent interdependencies between projects and technology
platforms, risks of overengineering, and cascading delays. These challenges are not
isolated but rather systemic, stemming from the firm's choice to operate across
several market segments simultaneously.

This strategic breadth introduces a higher need for coordination and amplifies the risk
of misalignment between projects and the company’s strategy. Klingebiel & Rammer
(2014) and Sun & Govind (2017) both argue that innovation breadth and market
diversification, while beneficial in terms of risk mitigation and learning, tend to reduce
managerial focus and strategic clarity unless mitigated with proper governance
mechanisms.

Portfolio management theory emphasizes the importance of managing R&D
investments not only at the individual project level but as part of a cohesive and
strategically aligned portfolio (Cooper et al., 1997a). This is particularly critical in
high-complexity environments like that of PowerCell, where the reuse of core
technology across markets offers both opportunities and challenges.

The need for formalized project portfolio management increases proportionally with
portfolio complexity. As Teller et al. (2012) highlight, formalization improves
transparency, coordination, and resource allocation efficiency, especially when
projects share interdependencies or compete for similar resources.
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Therefore, while a multiple-market strategy can be a rational response to uncertainty
and can create optionality in emerging markets, it inevitably increases portfolio
complexity. This complexity can become a risk factor in itself unless it is mitigated
through a well-functioning portfolio management process. A structured project
portfolio management system ensures that the firm's innovation efforts remain
focused, resources are effectively distributed, and the overall strategy is implemented
consistently across segments.

5.3 Comparison Between Projects Portfolio Management Theory
and Powercell

The following chapter has been divided into three sections: Alignment between
theory and practice, Misalignment with theory and recognised need for improvement,
and Intentional deviations from theory. These sections serve as the answer for RQ3,
where project portfolio management theory is compared with how PowerCell
conducts it. Table 3 below highlights the three sections included and also the
subthemes within each section.

Main Theme Subthemes

Strategic Alignment

5.3.1 Alignment Between Theory and Practise Single project selection model

Portfolio management being a dynamic process
Formalized Valuation methods for portfolio management
5.3.2 Misalignment With Theory and Recognized Need for Improvement |Balancing tools for portfolio management

Reluctance to kill projects

Informal judgement and dialogue vs formalized tools
Fully quantified value maximisation methods

5.3.3 Intentional Deviations from Theory

Table 3: Overview of the discussion in this section

5.3.1 Alignment Between Theory and Practice

Several elements of PowerCell's portfolio management approach align with
established theoretical frameworks, even if the execution is less formalized than what
appears to be beneficial according to Cooper et al (2001) and Teller & Kock (2013).
One of these areas is strategic alignment, which many interviewees emphasize.
While PowerCell lacks structured tools, such as a strategic bucket method, to ensure
strategy-project fit, interviewees describe an ongoing strategic dialogue where
projects are regularly evaluated regarding their contribution to the company’s
long-term market goals. R13’s references to technology roadmaps and strategy
workshops indicate a strong will from the company to encourage the understanding
of the company's strategy. This, along with R2's statement on how they feel content
with how the spending breakdown reflects the strategic focus, aligns well with the
theory's emphasis on linking the portfolio to business objectives (Cooper et al.,
2001).

Another area where PowerCell appears well aligned with theory is in its project
selection model. Interviewees consistently described the stage gate method as
structured and well established, with defined criteria guiding which projects are
prioritized. This reflects the emphasis in the literature on formalized selection models
(Cooper et al.,, 2001). While there may still be room for refinement, PowerCell’'s
approach demonstrates a mature foundation for making decisions regarding single
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project valuation, an important foundation of successful portfolio management
(Cooper et al., 2001; Teller et al., 2012).

In addition, PowerCell follows theory (Rodrigues Coelho et al., 2025; Martinsuo,
2013), emphasizing that project portfolio management is not a static system but
instead a dynamic process that evolves over time. It is clear that PowerCells' R&D
processes are shaped by internal learning and external changes. This perspective
highlights the importance of reflection, adaptation, and continuous improvement in
how portfolios are structured and managed. PowerCell demonstrates a strong
alignment with this view. While the company acknowledges that its portfolio
management processes are not yet fully formalized or optimized, practically all
interviewees describe a clear trajectory of learning and evolution. For instance, the
recently held portfolio planning meeting signals an organizational shift toward greater
portfolio-level visibility, where it's now easier to compare potential projects with each
other.

Respondents like R1 and R7 expressed that they were both reasonably content with
how the process has worked so far, while still acknowledging that clear
improvements are underway. Importantly, they also showcased a strong desire to
develop the process further going forward. This drive towards iterative learning
mirrors Martinsuo’s (2013) view of portfolio management as evolving along with a
company’s organizational maturity. Rather than static alignment with predefined
frameworks, their approach embodies the spirit of adaptive learning emphasized in
the literature.

5.3.2 Misalignment with Theory and Recognized Need for Improvement

While some of PowerCell's practices are well aligned with portfolio management
theory, other areas deviate from theoretical recommendations. Yet, the company
actively acknowledges some of these deviations as opportunities for improvement.
One such area is the formalization of value assessment in project selection.
According to Cooper et al. (2001), firms that employ a formalized portfolio selection
process that includes multiple methods, including financial models, risk assessments,
and scoring tools, generally tend to outperform those relying on intuition or ad-hoc
evaluation. At PowerCell, however, evaluations are often introduced relatively late in
the process and vary considerably between projects. The methods used remain
relatively informal, particularly in early-stage evaluations. Importantly, though, this
limitation is not ignored. Many interviewees described a strong interest in the
inclusion of more objective, data-supported decision-making, particularly as the
company grows.

Another example is the company's current approach to balancing the portfolio. While
some charts and roadmaps are used to monitor workload distribution, PowerCell
lacks a formal system for evaluating balance across dimensions such as project type,
risk level, time horizon, or market segment, which are emphasized in the literature
(Cooper et al., 1997a). Still, the desire for improvement is evident. Several
interviewees expressed an interest in implementing visual tools like risk-reward
diagrams and synergy maps, which would enhance transparency and support better
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strategic balancing. The fact that these tools are already being discussed internally
shows signs of both awareness of the issue and a willingness to improve alignment
with best practices.

A third area where theory and practice aren't completely aligned is PowerCell’s
reluctance to terminate projects. Cooper et al. (2001) note that reluctance to Kkill
projects is a common effect of bad portfolio management that can be solved through
clear criteria for go/kill decisions. PowerCell’'s earlier tendency to let outdated or
marginal projects continue contributed to somewhat of a lack of focus within the R&D
organization, a point raised by some respondents. This is, however, an issue that has
been increasingly recognized within the company. In particular, the recent portfolio
review meeting resulted in the termination of multiple projects that were deemed
expendable. This was described by R2 as a significant step in the right direction and
a sign that the organization is now beginning to prioritize its efforts more deliberately.
The meeting reflects a shift toward better portfolio discipline, which brings PowerCell
closer to theoretical recommendations.

Together, these examples demonstrate that while PowerCell’s portfolio management
practices are not yet fully mature in line with theory, the company is aware of this and
is actively taking steps toward improvement. This can be seen as a sign of
organizational learning that itself aligns with dynamic PPM models (Rodrigues
Coelho et al., 2025).

5.3.3 Intentional Deviations from Theory

While some of the differences between portfolio management theory and PowerCell
reflect areas for improvement, others seem to be more deliberate and context-driven
choices. These intentional adaptations to theory are likely due to the unique
challenges that occur when operating in a highly uncertain environment, along with
their strategy of pursuing multiple markets at once. In these types of contexts, some
methods of portfolio management suggested in theory may not only be impractical
but might even be counterproductive.

One such example is PowerCell’s reliance on informal judgment and dialogue rather
than fully formalized evaluation tools. According to Cooper et al. (2001),
high-performing firms tend to use structured and explicit methods to assess and
compare projects. However, Martinsuo (2013) and Rodrigues Coelho et al. (2025)
argue that portfolio management must adapt to contextual complexity. At PowerCell,
decision-making often occurs through constant dialogue with many stakeholders
involved in the decision-making processes. This is something that R7 emphasizes in
the interview, saying that they want short decision cycles, a decentralized
intelligence, and a high degree of cross-functional collaboration. R7 also mentions
that frequent meetings are conducted together as an organization with both
managers, technical experts, and informal leaders in the organization. These
meetings are meant to ensure that real-world insights inform the company's strategic
direction. While many respondents show a will to move towards more data-driven
decisions, several interviewees also noted that the current method allows the
organization to stay flexible and respond quickly to new information. This is
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something that is seen as particularly valuable when markets are immature and
technology development timelines are uncertain. Even with more emphasis on data
and better visualizations, PowerCell still wants to keep much of this flexibility in the
future. In this light, PowerCell's informality must not be a gap, but is rather a
somewhat deliberate adaptation to fluid conditions.

Another example is the absence of fully quantified value maximization models in the
early stage of project evaluations. While much of the literature (Cooper et al., 2002;
Cooper et al., 1997a) recommends the use of scoring matrices or financial valuation
methods like Net Present Value (NPV) or Expected Commercial Value (ECV),
PowerCell often uses simpler assessments, especially in the early stages of a
project. This reflects on a recognition that in uncertain, innovation-driven
environments, financial data might be too unreliable to form a solid foundation for
comparison. Interviewees like R1 and R7 acknowledged this limitation but also
pointed to future possibilities such as real option theory or other similar valuation
models. R1 also suggested breaking down gut-based decisions into distinct
components. By doing so and assigning scores to each part using a scoring model, it
may be possible to make gut feelings somewhat more measurable. For now,
however, the company purposefully delays a more detailed financial assessment until
a later stage, when assumptions are more grounded.

In sum, these examples show that deviations from theory are not necessarily flaws
but may instead be a conscious choice based on the company's context. PowerCell
operates under conditions that portfolio theory has not always fully accounted for,
high uncertainty, an immature market, and the simultaneous pursuit of multiple
markets. As such, PowerCells' adaptations represent pragmatic trade-offs trying to
maintain strategic agility while gradually evolving toward more structured portfolio
practices.
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6 Conclusion

The goal of this master's thesis was to explore the multiple market strategy as an
alternative to the beachhead method of crossing the chasm while also looking at the
effects it causes within the organization, with an extra focus on portfolio
management. The thesis was conducted as a case study on PowerCell, a hydrogen
fuel cell company in Gothenburg currently in a commercialization phase. Through
working with one main and three sub-research questions, this thesis hopes to
showcase reasons why choosing a different route compared to the beachhead
method might be fruitful. This master's thesis also found a connection between
diversified segment strategy literature and the increased need for portfolio
management, which has not been discussed in the literature before. Finally, this
master's thesis looks into how the case company works with portfolio management
compared to theory.

The first contribution of this master’s thesis is the listing of reasons why a company
would decide to use a multiple market strategy instead of the established way of
using the beachhead method for crossing the chasm. The findings from this show
that there are many reasons why a company would choose this approach. There are
a few main reasons discussed in this thesis, with one being the large market
uncertainty, where it's unclear which market segment will progress first. Pursuing
multiple markets simultaneously helps the company reduce the risk of the company
choosing the wrong segment. Second, all market segments use the same core
technology, making it possible for the company to explore all markets without losing
too much focus. Thirdly, there were significant learning effects between the
segments, helping the company become even better in some areas despite being
broad. Alternative ways of crossing the chasm have not been discussed much in the
literature. This master’'s thesis hopes to have provided a situation where an
alternative might prove to be working. This provides not only theoretical
implementations, but also managerial implications where the industry should explore
different alternatives and adapt their strategy based on the environment in which they
are.

The second contribution that this master thesis has found is the connection between
using a multiple market strategy and an increased complexity in the company’s
project portfolio, leading to a greater need for portfolio management. Overall, a
multiple market strategy created an environment with larger dependencies, a larger
number of R&D projects with more complex aspects for the decision makers to make
decisions based on. In this master's thesis, it was found that while portfolio
management might be a viable strategy in some scenarios, it also has risks
associated with it that need to be understood and mitigated. A more complex R&D
project portfolio is one of the potential risks.

Thirdly, the last contribution of this master's thesis was an analysis of how a
company using the multiple market method is structuring its project portfolio
management compared to theory. Included here is a practical example of a company
that is not yet mature. This section provides insight into three areas: where the
company aligns with theory, where it does not but shows a strong intention to

55



improve as the company matures, and where the company deviates from theory due
to the complexity of its environment.

6.1 Suggestions for Further Research

While this study has provided multiple insights for both theory and practice there are
still lots of potential further research that can be made. Firstly, this study has provided
an argument for why an alternative approach to the beachhead might be suitable in
some scenarios. A multiple market strategy for crossing the chasm has not been well
explored before, making further research needed. While this case study has found
arguments for using a multiple market strategy, further research should validate these
findings. This could be done in multiple ways. It could be made by validating the
assumptions and findings in similar cases to the one described in this thesis. Further
research could also look to find other situations where an alternative strategy to the
beachhead might be possible.

Second, further research could investigate the effects of a multiple market strategy.
This master’s thesis only looked into one risk of a multiple market strategy, the
increased complexity in the R&D portfolio. With further research, more risks and
potential ways to mitigate risk could be found, providing a better basis for
practitioners when deciding on a strategy.

Further research could also investigate the connection between pursuing multiple
markets and more complex R&D portfolios. Some literature briefly mentions this
without going further into the need for well-functioning portfolio management. This
could be investigated further, both to confirm a link and to define what a link entails
precisely.

56



References

Aaen, J., & Nielsen, J. A. (2022). Lost in the diffusion chasm: Lessons learned from a
failed robot project in the public sector. Information Polity, 27(1), 3-20.
https://doi.org/10.3233/1P-200286 (Original work published 2022)

Abbasi, T., & Abbasi, S. A. (2012). Is the Use of Renewable Energy Sources an
Answer to the Problems of Global Warming and Pollution? Critical Reviews in
Environmental Science and Technology, 42(2), 99—154.
https://doi.org/10.1080/10643389.2010.498754

Arora, D. G. (2020). Causes and Effects of Global Warming. Clinical Medicine,
07(06).

Bell, E., Bryman, A., & Harley, B. (2022). Business research methods. Oxford
University Press.

Blichfeldt, B. S., & Eskerod, P. (2008). Project portfolio management — There’s more
to it than what management enacts. International Journal of Project Management,
26(4), 357-365. https://doi.org/10.1016/1.ijproman.2007.06.004

Brunner, D., Fleming, L., MacCormack, A. & Zinner, D. (2008). R&D Project
Selection and Portfolio Management: A Review of the Past, a Description of the
Present, and a Sketch of the Future. Handbook of Technology and Innovation
Management. Chapter 7

Chesbrough, H. W. (2003). Open innovation: The new imperative for creating and
profiting from technology. Harvard Business Press.

Chiesa, V., & Manzini, R. (1998). Towards a framework for dynamic technology
strategy: Pactitioner’ forum. Technology Analysis & Strategic Management, 10(1),
111-129. https://doi.org/10.1080/09537329808524307

Chiesa, V., Manzini, R. & Tecilla, F. (2000), "Selecting sourcing strategies for
technological innovation: an empirical case study", International Journal of
Operations & Production Management, Vol. 20 No. 9, pp. 1017-1037.
https://doi.org/10.1108/01443570010339127

Clarke, V., & Braun, V. (2016). Thematic analysis. The Journal of Positive
Psychology, 12(3), 297-298._https://doi.org/10.1080/17439760.2016.1262613

Cooper, R. G., Edgett, S. J., & Kleinschmidt, E. J. (1997a). Portfolio Management in
New Product Development: Lessons from the Leaders—I. Research-Technology

Management, 40(5), 16-28. https://doi.org/10.1080/08956308.1997.11671152

57


https://doi.org/10.3233/IP-200286
https://doi.org/10.3233/IP-200286
https://doi.org/10.1080/10643389.2010.498754
https://doi.org/10.1080/10643389.2010.498754
https://doi.org/10.1016/j.ijproman.2007.06.004
https://doi.org/10.1080/09537329808524307
https://www.emerald.com/insight/search?q=Vittorio%20Chiesa
https://www.emerald.com/insight/search?q=Raffaella%20Manzini
https://www.emerald.com/insight/search?q=Federico%20Tecilla
https://www.emerald.com/insight/publication/issn/0144-3577
https://www.emerald.com/insight/publication/issn/0144-3577
https://doi.org/10.1108/01443570010339127
https://doi.org/10.1080/17439760.2016.1262613
https://doi.org/10.1080/08956308.1997.11671152

Cooper, R. G., Edgett, S. J., & Kleinschmidt, E. J. (1997b). Portfolio Management in
New Product Development: Lessons from the Leaders—II. Research-Technology
Management, 40(6), 43—52. https://doi.org/10.1080/08956308.1997.11671170

Cooper, R., Edgett, S., & Kleinschmidt, E. (2001). Portfolio management for new
product development: Results of an industry practices study. R&D Management,

31(4), 361-380. https://doi.org/10.1111/1467-9310.00225

Cooper, R. G., Edgett, S. J., & Kleinschmidt, E. J. (2002). Portfolio management:
fundamental to new product success. The PDMA toolbook for new product
development, 1,331-364.

Dos Santos Paulino, V., & Gudmundsson, S. V. (2024). Do early adopters raise

barriers to the commercial take-up of strategic high-technology products? Innovation,
1-18. https://doi.org/10.1080/14479338.2024.2386239

Ehsan, F., Habib, S., Gulzar, M. M., Guo, J., Muyeen, S. M., & Kamwa, 1. (2024).
Assessing policy influence on electric vehicle adoption in China: An in-depth study.
Energy Strategy Reviews, 54, 101471. https://doi.org/10.1016/j.es1.2024.101471

Flyvbjerg, B. (2011). Case Study. The Sage Handbook of Qualitative Research.
Denzin, N.K., Lincoln, Y.S. Chapter 17

Frishammar, J. and Ake Hérte, S. (2005), Managing External Information in
Manufacturing Firms: The Impact on Innovation Performance*. Journal of Product
Innovation Management, 22: 251-266.

https://doi.org/10.1111/j -6782.2 121.x

Gajjar, D. N. B. (2013). Ethical Considerations in Research. 2(7).

Gans, J. S., Kearney, M., Scott, E. L., & Stern, S. (2020). Choosing Technology: An
Entrepreneurial Strategy Approach. National Bureau of Economic Research.
https://doi.org/10.3386/w27489

lansiti, M., West, J., & David; ilustraciones Horii. (1997). Technology integration:
Turning great research into great products. Harvard Business School.

Kabel, T. S., & Bassim, M. (2020). Reasons for Shifting and Barriers to Renewable
Energy: A Literature Review. International Journal of Energy Economics and Policy,

10(2), 89-94. https://www.econjournals.com/index.php/ijeep/article/view/8710

Kampa, M., & Castanas, E. (2008). Human health effects of air pollution.
Environmental Pollution, 151(2), 362-367.
https://doi.org/10.1016/j.envpol.2007.06.012

58


https://doi.org/10.1080/08956308.1997.11671170
https://doi.org/10.1111/1467-9310.00225
https://doi.org/10.1080/14479338.2024.2386239
https://doi.org/10.1016/j.esr.2024.101471
https://onlinelibrary.wiley.com/action/showCitFormats?doi=10.1111%2Fj.0737-6782.2005.00121.x&mobileUi=0#fn3
https://doi.org/10.1111/j.0737-6782.2005.00121.x
https://doi.org/10.3386/w27489
https://www.econjournals.com/index.php/ijeep/article/view/8710
https://doi.org/10.1016/j.envpol.2007.06.012
https://doi.org/10.1016/j.envpol.2007.06.012

Klingebiel, R., & Rammer, C. (2014). Resource allocation strategy for innovation
portfolio management: Resource Allocation Strategy for Innovation Portfolio
Management. Strategic Management Journal, 35(2), 246-268.
https://doi.org/10.1002/smj.2107

Kumar, M., Panda, K. P., Naayagi, R. T., Thakur, R., & Panda, G. (2023).
Comprehensive Review of Electric Vehicle Technology and Its Impacts: Detailed
Investigation of Charging Infrastructure, Power Management, and Control
Techniques. Applied Sciences, 13(15), 8919. https://doi.org/10.3390/app13158919

Lysek, M. (2020). Disguising diversification for innovation. International Journal of
Innovation Science, 11(1), 119-138._https://doi.org/10.1108/1JIS-05-2018-0051

Moore, G. A. (2014). Crossing the Chasm (3rd ed., p. 288). HarperCollins.

Martins, F., Felgueiras, C., Smitkova, M., & Caetano, N. (2019). Analysis of Fossil
Fuel Energy Consumption and Environmental Impacts in European Countries "2279.

Martinsuo, M. (2013). Project portfolio management in practice and in context.
International Journal of Project Management, 31(6), 794—803.
https://doi.org/10.1016/j.ijproman.2012.10.013

Mazhar, S.A., Anjum, S., Anwar, [.A. & Khan, A.A. (2021). Methods of Data
Collection: A Fundamental Tool of Research. Journal of Integrated Community
Health, 10(01), 6-10. https://doi.org/10.24321/2319.9113.202101

Metcalf, G. E. (2021). Carbon Taxes in Theory and Practice. Annual Review of
Resource Economics, 13(1), 245-265.

https://doi.org/10.1146/annurev-resource-102519-113630

Mendoza-Abarca, K. 1., & Gras, D. (2017). The Performance Effects of Pursuing a
Diversification Strategy by Newly Founded Nonprofit Organizations. Journal of
Management, 45(3), 984-1008. https://doi.org/10.1177/0149206316685854

Pali¢, M., Vignali, C., Hallier, B., Stanton, J. L., & Radder, L. (2016). Research
Methodology. International Journal of Sales, Retailing and Marketing, 4.

Prahalad, C. K., & G. Hamel. 1990. The core competence of the corporation. Harvard
Business Review 68 (3): 79-91.

Porter, M. E. (2008). Competitive advantage: Creating and sustaining superior
performance. Simon and Schuster.

Rodrigues Coelho, F. L., Bizarrias, F. S., Rabechini, R., Martens, C. D. P., & Martens,
M. L. (2025). Strategic Alignment and Value Optimization: Unveiling the Critical
Role of Project Portfolio Management for a Flexible Environment. Global Journal of

59


https://doi.org/10.1002/smj.2107
https://doi.org/10.1002/smj.2107
https://doi.org/10.3390/app13158919
https://doi.org/10.1108/IJIS-05-2018-0051
https://doi.org/10.1016/j.ijproman.2012.10.013
https://doi.org/10.1016/j.ijproman.2012.10.013
https://doi.org/10.24321/2319.9113.202101
https://doi.org/10.1146/annurev-resource-102519-113630
https://doi.org/10.1146/annurev-resource-102519-113630
https://doi.org/10.1177/0149206316685854

Flexible Systems Management, 26(1), 209-224.
https://doi.org/10.1007/s40171-024-00434-8

Rogers, E. M. (2003). Diffusion of Innovations (5th ed.). Free Press, New York, NY.

Ryan, G. W., & Bernard, H. R. (2003). Techniques to Identify Themes. Field
Methods, 15(1), 85-109._https://doi.org/10.1177/1525822X022

Santiago, L. P., & Soares, V. M. O. (2020). Strategic Alignment of an R&D Portfolio
by Crafting the Set of Buckets. IEEE Transactions on Engineering Management,
67(2), 309-321. https://doi.org/10.1109/TEM.2018.2876408

Shepherd, D. A., & Gruber, M. (2020). The Lean Startup Framework: Closing the
Academic—Practitioner Divide. Entrepreneurship Theory and Practice, 45(5),
967-998. https://doi.org/10.1177/1042258719899415 (Original work published 2021)

Skold, M., & Karlsson, C. (2012). Technology Sharing in Manufacturing Business
Groups. Journal of Product Innovation Management, 29(1), 113—124.

https://doi.org/10.1111/1.1540-5885.2011.00882.x

Shu, X., Kumar, R., Saha, R. K., Dev, N., Stevi¢, Z., Sharma, S., & Rafighi, M.
(2023). Sustainability Assessment of Energy Storage Technologies Based on
Commercialization Viability: MCDM Model. Sustainability, 15(6), Article 6.
https://doi.org/10.3390/su15064707

Sikka, P. (2016), How Nokia Lost Its Mobile Brand Value so Quickly. Market Realist.
available at

http://marketrealist.com/2016/05/nokia-lost-mobile-brand-value-rapid-rate

Steensma, K. H., & K. G. Corley. 2001. Organizational context as a moderator of
theories on firm boundaries for technology sourcing. Academy of Management
Journal 44 (2): 271-91.

Sun, W., & Govind, R. (2017). Product market diversification and market emphasis:
Impacts on firm idiosyncratic risk in market turbulence. European Journal of
Marketing, 51(7/8), 1308—1331._https://doi.org/10.1108/EJM-09-2016-0510

Tatikonda, M.V. & Stock, G.N. (2003), Product Technology Transfer in the Upstream
Supply Chain. Journal of Product Innovation Management, 20: 444-467.

https://doi.org/10.1111/1540-5885.00042

Teece, D. J. (1977). Technology Transfer by Multinational Firms: The Resource Cost
of Transferring Technological Know-How. The Economic Journal, 87(346), 242-261.
https://doi.org/10.2307/2232084

60


https://doi.org/10.1007/s40171-024-00434-8
https://doi.org/10.1007/s40171-024-00434-8
https://doi.org/10.1177/1525822X02239569
https://doi.org/10.1109/TEM.2018.2876408
https://doi.org/10.1177/1042258719899415
https://doi.org/10.1111/j.1540-5885.2011.00882.x
https://doi.org/10.1111/j.1540-5885.2011.00882.x
https://doi.org/10.3390/su15064707
https://doi.org/10.3390/su15064707
http://marketrealist.com/2016/05/nokia-lost-mobile-brand-value-rapid-rate
https://doi.org/10.1108/EJM-09-2016-0510
https://doi.org/10.1111/1540-5885.00042
https://doi.org/10.2307/2232084
https://doi.org/10.2307/2232084

Teller, J., & Kock, A. (2013). An empirical investigation on how portfolio risk
management influences project portfolio success. International Journal of Project
Management, 31(6), 817-829. https://doi.org/10.1016/].ijproman.2012.11.012

Teller, J., Unger, B. N., Kock, A., & Gemiinden, H. G. (2012). Formalization of
project portfolio management: The moderating role of project portfolio complexity.
International Journal of Project Management, 30(5), 596—607.

https://doi.org/10.1016/j.ijproman.2012.01.020

Thompson, J. D. (1967). Organizations in action. In Classics of organization theory
(5th ed.), ed. J. M. Shafritz and J. S. Ott, 491-504. Belmont, CA: Wadsworth.

Tushman, M., & Nadler, D. (1986). Organizing for Innovation. California
Management Review, 28(3), 74-92. https://doi.org/10.2307/41165203 (Original work
published 1986)

United Nations (2015). The Paris Agreement. United Nations Climate Change.
Retrieved February 28, 2025, from
https://unfccc.int/process-and-meetings/the-paris-agreement

Wood, C. (2017). Barriers to Innovation Diffusion for Social Robotics Start-ups : And
Methods of Crossing the Chasm.

Wuebbles, D. J., & Jain, A. K. (2001). Concerns about climate change and the role of
fossil fuel use.

Yoro, K. O., & Daramola, M. O. (2020). CO2 emission sources, greenhouse gases,
and the global warming effect. [ Advances in Carbon Capture (s. 3-28). Elsevier.
https://doi.org/10.1016/B978-0-12-819657-1.00001-3

61


https://doi.org/10.1016/j.ijproman.2012.11.012
https://doi.org/10.1016/j.ijproman.2012.01.020
https://doi.org/10.1016/j.ijproman.2012.01.020
https://doi.org/10.2307/41165203
https://doi.org/10.1016/B978-0-12-819657-1.00001-3
https://doi.org/10.1016/B978-0-12-819657-1.00001-3

62



63



64



DEPARTMENT OF TECHNOLOGY MANAGEMENT AND ECONOMICS
Division of Entrepreneurship and Strategy
CHALMERS UNIVERSITY OF TECHNOLOGY

Gothenburg, Sweden
www.chalmers.se

CHALMERS

UNIVERSITY OF TECHNOLOGY




	Beyond the Beachhead 
	 
	1 Introduction 
	1.1 Background 
	1.2 Problem Statement  
	1.3 Purpose and Research Questions 
	1.4 Limitations  

	 
	2 Theoretical Framework 
	2.1 Crossing the Chasm 
	2.2 Diversified Segments  
	2.3 Shared Technology  
	2.3.1 Strategic Advantages of Technology Sharing 
	2.3.2 Challenges and Strategic Trade-Offs 
	2.3.3 Technology Sharing as Portfolio Strategy 

	2.4 Project Portfolio Management 
	2.4.1 Formalization, Process and Governance of Portfolio Management 
	2.4.2 Value Maximisation Goal 
	2.4.3 Balancing Goal 
	2.4.4 Strategy Alignment Goal 
	2.4.5 Negative Effects of Project Portfolio Management 
	2.4.6 Adaptability in Project Portfolio Management  

	2.5 Connection Between Multiple Market Strategy and Project Portfolio Management 

	 
	3 Methodology 
	3.1 Data Collection 
	3.2 Data Analysis 
	3.3 Societal and Ecological Considerations 
	3.4 Ethical Considerations 

	 
	4 Empirical Findings  
	4.1 What are the Reasons for a Firm Choosing a Multiple Market Strategy to Cross the Chasm?  
	4.1.1 Same Core Technology Across Market Segments.  
	4.1.2 Risk Reduction Through Diversification  
	4.1.3 Synergies and Learning Effects Between Market Segments  

	4.2 How does the Implementation of a Multiple Market Strategy Influence a Company's R&D Project Portfolio? 
	4.2.1 Increased Complexity at Portfolio Level 
	4.2.1.1 Increased Number of R&D Projects 
	4.2.1.2 Missed Deadlines and Cascading Project Delays 
	4.2.1.3 Interdependencies Between Projects and Technology Platforms 
	4.2.1.4   Overengineering and Split Technical Focus 

	4.2.2 Agility and Dynamic Resource Allocation   
	4.2.2.1 Responding to Market Uncertainty and Maintaining Optionality 
	4.2.2.2 Dynamic Reprioritization in Portfolio Execution 

	4.2.3  Positive Cross-Segment Learning Effects 
	4.2.3.1 Transferring Knowledge and Building Organizational Resilience 
	4.2.3.2 Strategic Positioning in the Value Chain 


	4.3 Powercell’s Project Portfolio Management 
	4.3.1 Formalization of Portfolio Management 
	4.3.2 PowerCell's Governance and Leadership Culture 
	4.3.3 Value Maximization Goal  
	4.3.4 Balancing Goal 
	4.3.5 Strategy Alignment Goal 
	4.3.6 Issues with Current Project Portfolio Management  


	 
	5 Discussion 
	5.1 Benefits for a Firm Choosing a Multiple Market Strategy to Cross the Chasm 
	5.1.1 Analysing the Commitment to Reach the Mainstream Market  
	5.1.2 Risk Reduction  
	5.1.3 Learning Effects and Agility of a Multiple Market Strategy 

	5.2 A Multiple Market Strategy’s Influence on a Company's Project Portfolio 
	5.2.1 Increased Project Portfolio Complexity  
	5.2.2 Increased Complexity Leading to a Larger Need for Portfolio Management 

	5.3 Comparison Between Projects Portfolio Management Theory and Powercell 
	5.3.1 Alignment Between Theory and Practice 
	5.3.2 Misalignment with Theory and Recognized Need for Improvement 
	5.3.3 Intentional Deviations from Theory 


	6 Conclusion    
	6.1 Suggestions for Further Research 

	 
	References 


