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Tutkimus tutkii projektiallianssimallin kdytt6d kiertotalousprojekteissa, keskittyen mallin
kyvykkyyteen = epdvarmuuden  hallinnassa,  tiiviin  yhteistyon  edistdmisessd,
erityisvaatimusten tdyttimisessd sekd kestdvdn kehityksen periaatteiden integroinnissa
projektin eri vaiheisiin. Epdvarmuuden hallinta osoittautui kriittiseksi tekijaksi, mallin
joustavuuden ja sopeutumiskyvyn ollessa avainasemassa muuttuvien olosuhteiden ja
odottamattomien tilanteiden hallinnassa. Allianssimalli vahvistaa yhteisty6td sidosryhmien
vililld tarjoamalla avoimen kommunikaation ja luottamuksen ilmapiirin, miki on olennaista
innovaatioiden synnyttimiseksi ja projektin haasteiden voittamiseksi. Erityisesti
kiertotalouden vaatimukset tuovat projekteihin ainutlaatuisia haasteita, joihin malli vastaa
mahdollistamalla monialaisen asiantuntemuksen yhdistimisen ja kestdvien ratkaisujen
kehittdmisen. Malli ei vain edesauta kestdvien materiaalien, energiatehokkuuden ja
vahahiilisten menetelmien kdyton integrointia vaan se myos tukee kiertotalouden keskeisid
periaatteita, kuten resurssitehokkuutta, kierrdtystd ja jatteen muodostumisen minimointia.
Tutkimuksen =~ mukaan  projektiallianssimalli tarjoaa  tehokkaan  kehyksen
kiertotalousprojektien hallintaan, edistden samalla kestdvdn kehityksen tavoitteita ja
innovatiivista yhteistyotd. Malli osoittautuu monipuolisesti soveltuvaksi erilaisiin
kiertotaloushankkeisiin, tarjoten strategisen tyokalun kestdvampien ja
resurssitehokkaampien projektien toteuttamiseen.
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This study examines the application of the project alliance model in circular economy
projects, focusing on the model's ability to manage uncertainty, foster close collaboration,
meet specific requirements, and integrate principles of sustainable development throughout
various phases of the project. Uncertainty management emerged as a critical factor with the
model's flexibility and adaptability being key in managing changing conditions and
unexpected situations. The alliance model strengthens collaboration among stakeholders by
providing an environment of open communication and trust, which is essential for generating
innovations and overcoming project challenges. Specifically, the requirements of the circular
economy introduce unique challenges to projects, which the model addresses by enabling
the combination of multidisciplinary expertise and the development of sustainable solutions.
The model not only facilitates the integration of sustainable materials, energy efficiency and
low-carbon methods, but also supports the core principles of the circular economy, such as
resource efficiency, recycling, and minimizing waste generation. According to the research,
the project alliance model provides an effective framework for managing circular economy
projects, while simultaneously promoting sustainable development goals and innovative
collaboration. The model proves to be versatile in its applicability to various circular
economy initiatives, offering a strategic tool for the execution of more sustainable and
resource-efficient projects.
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1 Introduction

Circular economy aims to diminish the use of raw natural resources and non-renewable
energy sources and is a crucial objective given the surpassed carrying capacity of our planet
(Sitra 2014, SYKE 2018). The challenges and problems associated with circular economy
are often complex, and it is crucial in the early stages of related projects to identify and
consider the various stakeholders who play a pivotal role in the success of the project. This
can include suppliers, customers, investors, and internal decision-makers. Collaboration and
participation help to mitigate risks and create broader support for the innovations and the

project's success. (Blomsma et al. 2022, 16)

This study examines the potential of the project alliance model in addressing challenges
associated with circular economy. The project alliance model fosters a collaborative
environment in which multiple organizations come together, pooling their resources and
expertise towards the attainment of a common objective. This approach underscores the
importance of cooperative efforts and shared knowledge in achieving complex goals,
facilitating a synergy that leverages the unique strengths of each participant for mutual
benefit. (Lahdenperd 2009, 15). Over the past decade the adoption of this model has grown,
particularly within construction projects, demanding software and service development
sectors (Deloitte 2022, 5), yielding predominantly positive results, including under-budget
and ahead-of-schedule project completions (Valovirta et al., 2022, 77).

Challenges associated with the circular economy span a wide range of industries and societal
sectors, highlighting the need for a cross-sectoral strategy for effective resolution. The
project alliance model may emerge as a potent framework facilitating expansive
collaboration. It encourages the formulation of management and leadership paradigms that
are supportive of innovative solutions. This approach underscores the importance of
integrated efforts and strategic partnerships in overcoming the multifaceted obstacles

inherent in transitioning towards a circular economy.

The ambitious goals set for the circular economy are unlikely to be achieved to the desired
extent merely by encouraging actors to adopt solutions in accordance with the principles of

the circular economy. Particularly challenging are the existing structures and strong interests



of various stakeholders. It is crucial to identify and conceptualize barriers to change and to

strive to develop new, accepted solution pathways. (SYKE 2021, 37)

Promotion of the circular economy transcends individual actors; it necessitates mutual
understanding, collaboration, and joint efforts across all societal sectors (de Man 2023, 23).
Therefore, realizing circular economy objectives requires developing new collaboration
models for more efficient and synergistic cooperation among different stakeholders, from

digital platforms and data sharing to new kinds of partnerships and business models.

1.1 Previous research

The concept of a circular economy has become a significant theme in current academic
discourse and practical conversations alike. Applying the principles of a circular economy
in the different sectors of industry has been identified as a potential way to improve existing
levels of resource efficiency and sustainability in the field. On the other hand, collaborative
implementation methods, such as the alliance model, have been recognized as efficient forms

of project management and execution within the construction and other industries.

Although both concepts, circular economy (Blomsma, Ozaki & Tennant 2022; Chen, Zhang,
Xie & Jin 2012; Sarja, Onkila & Mékeld 2021) and project alliance (Lahdenperd 2009; Ross
2001), have received a lot of attention on their own and various collaborative models of the
circular economy have been studied (Chertow 2000), little research has been done on how
they could be integrated and how their synergies could be explored. For instance, the
intersection of the alliance model and circular economy principles might have potential for
novel, beneficial strategies. The alliance model, with its focus on collaborative problem-
solving and shared risk, might offer mechanisms that enable circular economy principles to
be more effectively applied in construction projects. However, this is an area that needs

further research.

There remains a lack of clarity on how the alliance model can support the implementation
of circular economy principles within different industries. This presents an opportunity for
future research and practical exploration, to understand the potential and to create sustainable

construction practices that are both economically viable and environmentally beneficial.



1.2 Research goals and structure

The primary purpose of this research is to enrich our understanding of how the project
alliance model can support the application of circular economy principles in practice. This
question emerges as we search for new and more efficient methods to improve resource
efficiency and sustainability in the circular economy. Particularly, we are interested in
whether these two seemingly separate concepts — the project alliance model and circular
economy - can be combined synergistically to create new operational models that are

economically viable and environmentally sustainable.

The structure of the research begins with an introduction where the aims and background of
the study are presented, including a discussion of the alliance model and circular economy
principles. This introduction sets the stage for a comprehensive exploration of the two
concepts in the theory section, individually and in combination, encompassing a review of

previous studies that have investigated these two concepts.

Building on the theoretical groundwork, a hypothesis or set of hypotheses are then
formulated concerning how the alliance model might support the application of circular
economy principles. In the empirical research section, the methods for testing these

hypotheses through interviews are outlined.

Following this, the research shifts towards the presentation of results, offering an analysis of
interview data in relation to the proposed hypotheses. The study culminates in a discussion
and conclusion section, where the results are examined in a broader context, pondering their
implications for the synergy between the alliance model and circular economy principles,
and potential areas for future research. The final component of the study is a reference list,

detailing all the sources consulted during the research process.

1.3 Theoretical framework

In scientific research, empirical observations are never considered results in themselves;
things are not taken at face value as they appear. Instead, observations are seen as clues,
which are interpreted in some way to get "behind the observations." Observations made from

the data and the research findings are distinct: "interesting" material can lead to poor



research, while seemingly irrelevant details may lead to significant and scientifically

interesting results. (Alasuutari 2011, 78)

In research, observations are always examined as clues, viewed exclusively from a specific,
explicitly defined perspective. This special perspective is referred to as a theoretical
framework. It guides the interpretation of observations, emphasizing the necessity of
understanding the analytical distinction between clues and observations. This perspective
ensures that the insights derived from the observations are relevant to the research questions,
providing a clear and logical structure for examining the phenomenon under study.

(Alasuurtari 2011, 79)

In this research, thematic interviews are employed as the primary methodology, chosen for
their capacity to deeply explore the intersections between the project alliance model and the
principles of the circular economy. This method aligns with the study's theoretical
framework, which seeks to uncover potential synergies between these areas. The application
of thematic interviews enables the empirical testing of the theoretical assumptions

underpinning this study.

The theoretical framework of this research focuses on exploring how the project alliance
model can support the practical application of circular economy principles. It examines two
seemingly separate concepts — the project alliance model and the circular economy — seeking
to understand if they can be synergistically combined to create new, economically viable,
and environmentally sustainable operating models. The framework progresses from
theoretical consideration to empirical research, outlining the methods for testing these
hypotheses. The study culminates in an analysis of the results, a broader examination of the
synergy between the alliance model and circular economy principles, and contemplation of

potential areas for future research.

1.4 Research Problem

This study addresses the relatively unexplored synergistic potential between the alliance
model and the circular economy. While each concept is individually recognized for its
contribution to sustainability and economic viability, their combined application within

organizational practices remains insufficiently examined. The research problem centers on



identifying how the alliance model can effectively support the implementation of circular
economy principles, aiming to elucidate strategies that facilitate sustainable and
economically advantageous business models. This inquiry contributes to the sustainability
discourse by investigating the role of strategic collaborations in enhancing environmental

and economic resilience.

1.5 Research Questions

The guiding principal question of this research is:

e How well is the project alliance model suited for implementing circular economy

projects?
Beneath this main question, the following sub-question is constructed:

e Which features of the project alliance model enable a more efficient application of

circular economy principles?

1.6 Research Boundaries

This study specifically focuses on the project alliance model and its role in facilitating the
principles of the circular economy. It recognizes the diversity of collaborative
implementation models across industries but delimits its scope to the project alliance model.
This boundary is established to ensure a concentrated exploration of how this model can
advance circular economy practices. The choice to focus on the project alliance model arises
from its potential to uniquely support sustainability objectives within organizational
frameworks. By setting this parameter, the research aims to offer detailed insights into the
efficacy of strategic alliances in promoting environmental and economic sustainability,

while acknowledging the existence of alternative models.



2 Challenges of the circular economy

Early humans lived in a circular economy of scarcity and dearth, where they made the best
use of available natural resources and existing objects to survive. Necessity-driven circular
societies still exist in many less industrially developed regions of the world, as wasted
materials also mean wasted money. The development of skills and capabilities enabled
humanity to utilize natural resources more effectively; social and cultural innovation, as well
as new tools and technologies, enhanced the quality of life. (Stahel 2019, 18) The industrial
revolution, which took place 250 years ago, allowed many regions to overcome food,
housing, and clothing shortages by leveraging the linear industrial economy. However,
today, the drawbacks of the linear industrial economy are immense. These downsides are

now driving a shift towards a circular economy.

2.1  The circular economy’s framework

The Ellen McArthur Foundation (2013, 14) introduced a widely recognized definition of the
circular economy as an industrial economy consciously designed to repair or renew itself
through its processes and strategies. The concept of the circular economy emphasizes a
systemic approach to the production of goods, strategically focusing on waste prevention,
regional job creation, resource efficiency, dematerialization of the industrial economy, and
utilization rather than ownership. (Ellen McArthur Foundation 2013, 14) As a concept, the
circular economy represents an ideal in which resources are not wasted but can be entirely
reused for other purposes at the end of a product's life cycle. In contrast, according to linear
logic, where value is extractive and resources are dealt with by looking at outputs, not their

sustainable availability (Richie-Dunham 2023, 200).

In circular economy thinking, creating value and collaboration are essential. Value extends
beyond mere economic gains to encompass a broader spectrum, including environmental
sustainability and social well-being. The concept of value creation in the circular economy
also goes beyond traditional economic metrics, incorporating direct financial benefits and
indirect experiential benefits for stakeholders. Collaboration is a critical factor, highlighting

the need for stakeholders to work together towards a common goal of sustainable



development and resource efficiency. This necessitates the inclusion of various actors in

creating solutions aligned with circular economy principles. (Richie-Dunham 2023, 200)

In a circular economy, the focus is on maintaining the value and utility of manufactured
products, such as infrastructure, buildings, vehicles, equipment, and consumer goods, as high
and as long as possible, as well as preserving the purity and value of resources. The circular
economy differs from the linear economy by emphasizing value preservation, stock
optimization, and the efficient use of goods, rather than value creation, flow management,

or production. (Stahel 2019, 23)

The linear economy ends, and the circular economy begins at the point where ownership and
responsibility transfer from manufacturers to owner-users (Stahel 2019, 13). Subsequently,
owner-users can optimize the use of goods through reuse, repair, and remanufacturing.
Maintaining the value and utility of assets for as long as possible distinguishes the circular
economy from linear economy’s supply chain flow management, which focuses on creating
immediate value. (De Angelis, Howard & Miemczyk 2017, 5) The circular economy
introduces an attitude of ‘caring’ and the ‘factor time’ into economics and society (Stahel

2019, 23)

The concept of a circular economy appears to be a promising model, as it has successfully
attracted the business community to engage in sustainable development work. It is a logical
proposition that if a resource is extracted from nature and extensively processed to become
a product or service with economic value, this value should be utilized multiple times, not
just once. This aligns perfectly with sound business logic. Moreover, it is straightforward
and logical to argue that by using the value embedded in resources multiple times, rather
than just once as is common in the current linear material flow model of the global economy,
the need for virgin raw materials can be reduced, along with the amount of waste and

emissions produced by economic activity. (Korhonen, Honkasalo & Seppéld 2017, 9)

2.2 The limitations of the circular economy

The circular economy is based on the idea that products and production systems should be
designed so that "waste equals food" and that we don't need more energy than solar power

provides (de Man 2023, 26). Korhonen et al. (2017, 6 -9) identifies six key challenges that



need to be addressed for the circular economy to contribute to global sustainability. These
challenges include thermodynamic limits, spatial and temporal system boundary limitations,
the limits imposed by the physical scale of the economy path dependencies and lock-in,

inter-organizational strategies and management, and the definition of physical flows.

Thermodynamic limits acknowledge that all cyclical systems consume resources and
generate waste, thereby imposing a fundamental constraint on the notion of a completely
sustainable circular economy. Spatial and temporal system boundary limitations highlight
the difficulty in managing and assessing environmental impacts that cross geographical and
temporal boundaries. The challenge posed by the physical scale of the economy centers on
how increased efficiency can inadvertently lead to increased overall consumption, known as
Jevons' paradox. Path dependencies and lock-in refer to the tendency for the first solutions
to market to dominate, potentially sidelining more efficient or sustainable innovations. Inter-
organizational strategies and management emphasize the complexity of managing circular
economy initiatives that span multiple organizations and require collaborative efforts.
Lastly, the definition of physical flows points to the cultural and societal constructs that
determine what is considered waste or resource, highlighting the dynamic nature of these

definitions and their impact on sustainability efforts. (Korhonen ez al. 2017, 6 -9)

Huether, Joachimsthaler & Faulstich (2023, 68) also argues that achieving a fully circular
economy is challenging due to many technical and physical constraints. Production,
processing and recycling requires energy and typically result in greenhouse gas emissions.
In addition, recycling often leads to reduced quality or value, which is referred to as
downcycling. This can occur for various reasons, such as combining materials, losses during

use, and complex products.

Despite the promise of circularity, perfect recycling is considered theoretically impossible
due to the constraints set by the second law of thermodynamics. Recycling inevitably
produces waste and by-products, indicating an inherent imperfection. (Korhonen et al. 2017,
6). This process can only be reversed by adding energy. In thermodynamic terms, reducing
entropy is essential, which unavoidably demands energy. Consequently, eliminating the last

vestiges of pollution commands a disproportionately high amount of energy (de Man, 26).

The recycling process inherently requires purification and the addition of energy, making it

an energy-consuming activity. As Georgescu-Roegen (1986, 6) underscores, enormous



amounts of energy and time are necessary for recycling: recycling everything would only be
feasible if we possessed unlimited energy and infinite time. However, the Earth's infinite
stream of solar energy introduces the theoretical possibility of perfect recycling through the
application of renewable energy. The potential offered by circular material flows and
renewable energy to promote more sustainable material and energy flows is significant, yet
the current global economy largely hinges on the linear consumption of materials and
energy, with around 75% of energy production depending on non-renewable and emissions-

producing fossil fuels. (Korhonen et al. 2017, 6).

However, difficult issues related to circular economy initiatives, such as network leadership,
distribution of responsibility, sharing of benefits and risks, and decision-making
organization, often remain unaddressed. This leads to the system boundaries being vague in
terms of sustainability, and many other key questions remain unanswered through these

networks. (Korhonen et al. 2017, 8)

2.3 Barriers of the circular economy

The power of the current linear model and the continuation of the status quo seem to fail in
motivating companies to consider creating new networks for accommodating the circular

economy, as efforts are not allocated to this purpose (Sarja et al. 2021, 8).

2.3.1 Cultural barriers

Cultural barriers, especially the lack of consumer interest and awareness, as well as the
reluctance of company culture, are significant challenges to the implementation of the
circular economy. The rapidly changing interests of consumers and their awareness of
sustainability pose challenges that could compromise the production models of sustainable
products. The culture within companies appears to be hesitant to integrate the principles of
the circular economy into their strategy, and often discussions on the circular economy are
confined to the corporate social responsibility departments. Moreover, even if a company
adopts the circular economy approach, this does not necessarily mean that its supply chain
is ready to do the same. This emphasizes that the widespread adoption of the circular

economy principles requires broad commitment across the entire supply chain.



The circular economy is considered a long-term project and not a "quick win". If the circular
economy were immediately highly profitable, cultural barriers such as the lack of consumer
interest and awareness, and hesitation in corporate culture, would not have emerged as key
barriers. (Kirchherr, Piscicelli, Bour, Konstense-Smit, Muller, Huibrechtse-Truijens &

Hekkert 2018, 5 & 7)

This is supported by the observation of Sarja ef al. (2021, 21), that although the circular
economy offers opportunities for innovations, resource efficiency, and the promotion of
sustainable development, reluctance in corporate culture and inadequate commitment to
adopting the principles of the circular economy present significant barriers. Strategies,
visions, and objectives of companies often do not adequately reflect the principles of the
circular economy, indicating that the circular economy has not yet become mainstream in
corporate operations. This reluctance may stem from various reasons such as resistance to
change, insufficient awareness of the benefits of the circular economy, or the financial

investments required for the transition.

Companies operating within the prevailing linear economic system, where the production,
use, and disposal of products follow a straightforward model, pose an obstacle to the full
integration of circular economy models and practices. The linear model is deeply ingrained
in corporate operations and supply chains, making the transition to circular economy models
challenging. This requires significant changes in design, production, consumption, and waste
management, as well as a new way of thinking about material use and recycling. (Sarja et

al. 2021, 21)

2.3.2  Uncertainty

As enterprises transition towards a circular economy they encounter several impediments,
including uncertainty about the business opportunities and outcomes associated with a
circular economy, compounded by confusion in expectations. This uncertainty is partially
attributed to the novelty of the circular economy model and the lack of examples or data,
making it challenging for businesses to commit to comprehensive changes. Additionally,
enterprises grapple with a scarcity of benchmarks, as most entities implementing circular
economy are either small or established on circular economy principles from inception. The

absence of standards and metrics complicates the visualization of circular economy benefits,



while unclear demand and the difficulty in predicting consumer buying preferences add to
the uncertainty surrounding investment in circular economy transition. The fear of
cannibalization, where new sales diminish due to the extended longevity of products,
reducing the frequency of repeat purchases, is also identified as a significant barrier. These
challenges collectively create a complex network of barriers, slowing the progress of

businesses towards adopting a circular economy. (Sarja et al. 2021,

2.3.3 Markets

Kirchherr et al. (2018, 5) sees market barriers as significant impediments to the transition
towards a circular economy, particularly emphasizing the low prices of virgin materials and
the high upfront investment costs associated with circular economy business models. Low
prices of virgin materials reduce the competitiveness of circular economy products compared
to traditional ones, while circular initiatives may require financial support to be economically
viable. Accessibility to suitable financing is crucial for companies aiming to shift towards a
circular economy, yet the market presents obstacles like high initial investment costs, which

could reflect a hesitant corporate culture.

The lack of financial investments is also perceived as a barrier to change. Developing or
implementing new solutions in existing business operations or creating entirely new
operations, always require time and investment. Consequently, the implementation of
circular economy necessitates some form of investment from the company itself or from
external sources. The scope of necessary changes, from engaging stakeholders and
navigating potential mixed interests to altering internal operations, requires financial

contributions. (Sarja et al. 2021, 21)

Kircherr ef al. (2018, 6) also argues that the low prices of virgin materials are the root cause
of identified cultural barriers within the circular economy. If the prices of virgin materials
were higher, circular economy products would be more competitively priced, potentially
increasing consumer interest and awareness, thereby encouraging more companies to invest
in circular products. This could, in turn, reduce barriers such as operating within a linear
economic system, demonstrating the significant impact of market barriers on the transition

to a circular economy.



2.3.4 Regulatory barriers

Legislation and regulations can both support and hinder the implementation of the circular
economy. The ability of governments to decide on regulations that promote the circular
economy is crucial, but the updating of legislation does not keep up with the pace of public
awareness and business developments. Regulations can create both favorable and
unfavorable conditions for the transition to a circular economy, for example, by limiting
unsustainable options and offering support to environmentally friendly businesses.
Motivating incentives for transitioning to a circular economy are often lacking, and
regulations that fail to recognize the potential of waste as a raw material can present
obstacles. (Sarja et al. 2018, 16). Kircherr et al. (2018, 6) says that market barriers, such as
artificially low prices of virgin materials and high upfront investment costs for circular

business models, can be partly seen as induced by regulatory actions.

2.3.5 Technological barriers

The need for relevant technology is crucial in the transition to a circular economy, but
technological barriers do not emerge as core barriers for businesses and policymakers.
Technological barriers are not seen as major obstacles to circular economy anymore.
Kirchherr et al. (2018, 6) argues that although some studies have emphasized product design
as a major impediment to the circular economy transition, lacking circular design appears as
a minor barrier. This finding is encouraging for those interested in promoting the circular

economy since technological barriers would significantly slow down the transition.

Both enabling and hindering factors related to technology and design play a role in the
implementation of the circular economy. There is still a need for innovations and
technologies to enable the circular economy and develop solutions. Simultaneously, there is
a lack of motivation or knowledge in considering design and the circular economy. However,
Sarja et. al (2021, 8) claims that technology still presents one of the main barriers to
implementation. Companies may lack adequate information about available technologies,

making it difficult to choose the appropriate technology.



2.3.6 Lack of supporting infrastructure

To enable systemic change, a supporting infrastructure is essential. Current processes favor
the linear model, so implementing circular economy solutions requires modifying various
systems to support circularity. Developing such an infrastructure often necessitates
government support. Technological solutions may not be utilized effectively if the required
infrastructure is not developed. Functional infrastructure demands the availability of
recycled materials and an understanding of the necessary supply chain model with reverse

logistics. (Sarja et al., 2021, 22 — 23)

2.4 Examples of cooperation models in circular economy

The flows of materials and energy from nature pass through the many interdependent parts
of the economic production-consumption system before they turn into waste and emissions
in ecosystems. Business networks, including local and regional public organizations, can
participate in circular economy-like collaborations for the utilization of materials and
energy, and these arrangements are known as industrial ecosystems, symbioses, and

recycling networks. (Korhonen et al. 2017,8)

2.4.1 Industrial symbiosis

Symbiosis refers to a form of interaction between two or more different species that benefits
all parties involved. The term is commonly used in a biological context to describe
relationships between various organisms (Merriam-Webster 2023). For example, bees and
flowers are symbiotic, as bees use the nectar collected from flowers for nourishment, while
simultaneously spreading the flowers' pollen. Both parties benefit from this relationship, and

without this interaction, the survival of each species would be more difficult.

Industrial symbiosis, on the other hand, embodies the original meaning of symbiosis in the
sense that different companies benefit from each other's byproducts and waste materials.
Industrial symbiosis can involve one company using another company's byproduct as raw
material in its own production process. This way, materials and energy circulate within the

industry, reducing waste and emissions while improving resource efficiency.



Therefore, industrial symbiosis is similar to biological symbiosis in that different companies
benefit from each other's presence and together create a better whole. This can lead to
economic, environmental, and social benefits that a single company could not achieve on its

own.

Industrial symbiosis involves two or more facilities or companies transforming one's waste
or by-products into raw materials for another in a linear cascade. A notable example is the
Kalundborg eco-industrial park, where in one of the symbiosis pure gypsum waste from
coal-fired power stations is used by plasterboard manufacturers instead of natural gypsum.
However, industrial symbioses are susceptible to structural changes; if manufacturers must
take back their products, they may prefer to reuse them over using power station gypsum

waste. (Stahel 2019, 21)

Circular economy can be implemented within a company or regionally, but to achieve
greater momentum and global impact, broader circles of actors are needed. This necessitates
various forms of collaboration and partnerships. A functioning circular economy model
requires the participation of individual actors in a shared goal. Circularity demands material
flows in both directions of the value chain, making collaboration and new partnerships
essential. Remanufacturing and reverse logistics must be developed to enable the circular

economy on a larger scale. (Sarja et al. 2021, 8)

2.4.2 Industrial ecosystems

The approach of industrial ecosystems is an emerging trend in various fields, such as
ecological economics, environmental policy, and corporate environmental management.
This perspective emphasizes the importance of emulating natural ecosystems in industry,
which are based on the diverse recycling and cascading flows of materials and energy,
departing from traditional, linear, and unsustainable industrial systems. Understanding the
development of industrial ecosystems over time is significant as it helps in assessing
environmental impacts and planning future environmental policy and management in a more

sustainable manner. (Korhonen & Snikin 2004, 1)

According to Chertow (2000, 9) industrial ecosystems can be divided into five types: through

waste exchanges, within a facility or firm or organization, among firms collocated in a



defined eco-industrial park, among local firms that are not collocated and among firms

organized “virtually” across broader region.

In the first type, many businesses recycle and sell recovered materials through third-party
brokers and dealers to other organizations. This type of exchange is typically one-way and
generally focused on the end-of-life stage. In the second type, material exchange can
primarily occur within a single organization's boundaries instead of involving external
parties. Large organizations often operate as if they were separate entities and can approach
industrial symbiosis from a multi-firm perspective. Significant benefits can be achieved
within an organization by considering the entire life cycle of products, processes, and

services, including procurement and product design. (Chertow 2000, 9)

In the next approach, businesses and other organizations located within an industrial park-
like area can exchange energy, water, and materials, as well as share information and
services such as permitting, transportation, and marketing. This type 3 exchanges primarily
occur within the defined area of the industrial park, but it is possible to involve other "over
the fence" partners. The areas can be new developments or retrofits of existing ones.

(Chertow 2000, 13)

This type of exchange builds on what is already in place within a specific area, connecting
existing businesses and offering the opportunity to complement them with new ones.
Kalundborg in Denmark is an example of Type 4 exchange, as the primary partners are not
adjacent but are located within a roughly few miles radius. Although this area was not
designed as an industrial park, the proximity of the companies allowed them to capitalize on
already generated material, water, and energy streams. Type 5 exchanges rely on virtual
connections rather than co-location, allowing industrial symbiosis benefits to expand to a
regional economic community. This significantly increases the potential for identifying by-
product exchanges and offers the opportunity to include small, outlying businesses (Chertow

2000, 14)



3 Definition and principles of the project alliance

The effective implementation of a circular economy model requires extensive collaboration
among businesses, customers, authorities, and other stakeholders, all aiming for a common
goal: sustainable resource use and waste reduction. Building cooperation and partnerships is
vital for promoting circular economy, as these facilitate smooth material flows in both
directions of the value chain and support the development of remanufacturing and reverse
logistics. Such measures enable circular economy to achieve broader scale and global
impact. Collaborative efforts among companies and various stakeholders equip them better
to find innovative solutions and develop more sustainable business models, highlighting the
importance of collaboration for the successful realization of circular economy in business.

(Sarja et al. 2021, 16 — 17)

3.1 History of the project alliance

The project alliance model has emerged as an effective approach for collaborative
procurement and implementation in various sectors, particularly construction and
infrastructure. Originating in the oil drilling industry with BP's successful project in the early
1990s, the model has since gained popularity in Australia, where it is now widely adopted

for managing complex projects. (Kananen 2014, 21)

Finland embraced the alliance model after a 2009 VTT study highlighted its benefits and
key principles. Following Finland's first public administration-ordered alliance contract in
2011, the model has become increasingly common, especially in large and complex
construction and infrastructure projects, showcasing the value of collaboration in project

management.

3.2 Definition of the project alliance

In a nutshell, a project alliance is a collaborative arrangement where one or more owners

join forces with one or more service providers, such as designers, constructors, or suppliers,



to complete a specific project. This setup is distinct from other cooperative relationships like
strategic alliances, joint ventures, or partnerships. (Ross 2001, 1) Lahdenperd (2009, 15)
defines project alliance as a collaborative project delivery method where key participants
form a joint contract, sharing responsibility for design and construction. This approach
involves sharing both risks and benefits, emphasizing transparency and close cooperation.

It's fundamentally designed to foster collaboration through contractual arrangements.

3.3 Alliance model essentials

A project alliance involves the owner(s) and one or more service providers working together
as an integrated team under a contractual framework that aligns their commercial interests
with the project outcomes. In traditional contracting approaches, project owners often
transfer as much risk as possible to other parties, such as insurance companies, designers,
and constructors. Conventional contracts with appropriate risk allocation are generally
suitable when risks can be clearly allocated and separated without interference from
contracting parties. In these cases, while an alliance can still deliver the project effectively,
the relative benefits of alliancing may be outweighed by the costs of establishing and

maintaining the alliance. (Ross 2001, 2)

In the construction industry, several collaborative contracting methods are utilized, each with
unique features. Partnering allows service providers to pursue individual goals with variable
risk and profit sharing, fostering cooperation without strict mutual objectives. The alliance
model, developed from partnering, emphasizes closer collaboration by ensuring risks and
profits are shared equally among all parties, promoting shared goals. Integrated Project
Delivery further enhances this approach by emphasizing early and inclusive collaboration,
focusing on collective objectives and financial outcomes without separate goals for parties,
and includes a contract to prevent legal disputes. In Finland, a distinctive model called a
joint venture enables companies to form a project organization for specific construction
projects without the client's involvement, offering more freedom in setting criteria compared

to the standardized principles of the alliance model. (Kananen 2014, 33)

The alliance model has evolved from partnering, with the main difference being the sharing
of risks and rewards. In alliances, risks and rewards are shared, while in partnering, service

providers may have individual goals. The integrated project is very similar to the alliance



model, with a joint organization established early on and shared project goals. Financial
results depend on project success, and parties do not have individual goals. The integrated
project is mostly used in Northern America while alliances in Australia and Europe.

(Lahdenpera 2009, 15)

The concept of a project alliance refers to a partnership and agreement between key actors,
collaborating to implement a project based on mutual understanding, sharing both positive
and negative risks and adhering to principles of information transparency and close

cooperation. A project alliance is characterized by structural and collaborative features.

In a project alliance, the client is the party initiating the project and requires other parties as
partners, actively participating in decision-making and covering costs. There can be one or
multiple clients. Service providers join the alliance to contribute their expertise, actively
participating in decision-making and task execution. They receive reimbursement for costs
and a fee and are part of the incentive system. There can be one or multiple service providers,

depending on the project's nature. (Deloitte 2022, 9)

3.4 The principles of the alliance model

The alliance model is characterized by shared contracts, organization, and risks, which lead
to greater commitment to the project compared to traditional implementation methods. The
model aims to prioritize the project's best interest over individual economic gains, and it
usually promotes a cooperative attitude focused on solving problems collectively for the

project's benefit. (Kananen 2014, 21)

In the alliance model, all parties share responsibility and risk, ensuring that each party is
invested in the success of the entire project, not just their individual tasks. This shared
responsibility motivates parties to ensure the project proceeds as planned and that all tasks,
including those of other parties, are completed on schedule and successfully. (Deloitte 2022,

8)

The model includes an incentive system that rewards or penalizes parties based on whether
they meet or exceed the alliance's goals. This encourages parties to actively monitor the

project's progress and contribute to achieving cost and quality targets. In traditional models



with fixed prices, parties may not be incentivized to propose alternative solutions for better

outcomes, as it may not directly benefit them. (Deloitte 2022, 8)

Alliance projects strive to utilize each party's expertise to achieve the best possible outcome,
mirroring the concept of companies building networks to create value for customers and
owners. Firms typically engage in collaborations for complex and unpredictable projects,
with the alliance model being particularly recommended for use in projects that are intricate,
high-risk, time-sensitive, or where the end product is uncertain at the outset. A noteworthy
distinction between collaborative and traditional contracts is the approach to change
management. The former emphasizes forward-looking problem-solving, while the latter
focuses on retrospective agreement compliance. Proponents argue that the alliance model
leads to proactive cost reduction, in contrast to the reactive cost monitoring typical of the
traditional model. Consequently, clients should exhibit proactivity during the procurement

phase, emphasizing outcomes over methods (Kananen 2014, 22).

3.4.1 Structural features

The alliance organization mandates representation from all key partners, including at least
the owner, general contractor, and designer, potentially involving multiple actors for each
role or joint ventures among companies performing similar roles. This structure requiring
diverse expertise and resources, comprises an alliance management group, a project
management group, and the broader project organization, all drawing key resources from the
contracting partners. The management group, featuring 1-2 representatives from each
partner, focuses on consensus but can resort to majority decisions, emphasizing leadership
and the ability to represent their organization's perspective while considering others. The
project management group, led by the alliance project manager and consisting of sector
managers from each partner, meets regularly to oversee design, construction, and related
work areas, aiming for unanimity but allowing the project manager to advance the project in
case of non-consensus. Project organization members, selected for their specific project
roles, work under the project management group, ensuring the project's best interest without
forming factions, thus fostering a unified team approach. Official communication with

owners and companies is managed by the management group, with less formal matters



addressed directly with the project group, ensuring a structured yet flexible approach to

project execution. (Lahdenperd 2009, 60 — 61)

In a project alliance, parties, including the project owner, commit to a joint agreement where
they are collectively responsible for the planning and execution of the project, as well as
potentially related additional tasks. Unlike traditional contracting models that rely on
multiple bilateral contracts, the alliance model is based on a single multi-actor agreement,
which differs in spirit from conventional contracts. The alliance organization comprises
representatives from all partner organizations, including the owner, and decisions regarding
the project's execution are made collectively. The cost estimate includes all tasks and
personnel, and the project target cost is determined to encompass the expense items of
various parties, thus representing the project's total cost. Risk sharing is a fundamental
feature of the alliance model, where partners share both positive and negative risks. This
means that service providers' compensation is based on the success of the entire project, not
merely the completion of their tasks, which requires adherence to principles of openness in

cost monitoring. (Lahdenperd 2009, 15 - 16).

Interplay between these elements of alliance and established practices is often observed. The
processes within an alliance may hinge upon or demand alterations to these conventional
practices, thereby facilitating their adaption to alliance arrangements (Chen et al. 2012, 11).
Communication and information sharing, which form the backbone of successful alliances,
underline this fact. In this context, the introduction of integrated information systems can
significantly contribute to forging relationships between partners, thereby further enhancing

the efficacy of the alliance.

3.5 Applying the alliance model in practice

The viability of the alliance must be considered and evaluated carefully. Before an alliance
is chosen as the preferred procurement method, it is necessary to assess its suitability. The
nature of the project, the uncertainties and the competence of the organizations involved
determine the suitability of the alliance. An alliance is usually appropriate for complex
projects with high risks, tight timelines, complex stakeholder issues, and external threats. It
is important to take into account the availability of resources of the project parties, which

requires the alliance parties to provide sufficient and high-quality physical and intangible



resources to the alliances. Small and simple projects are not suitable for alliance use. Some
external factors such as industry maturity, economic situation and capital market situation

should also be considered when using an alliance. (Chen ef al. 2012, 8)

The project alliance model has proven promising for projects requiring higher adaptability
and with many unidentified risks. Early selection of the main contractor can aid development
and result in schedule and cost savings. The model also better considers the client's key
objectives due to increased collaboration and incentivizes implementation through the

commercial model's bonus opportunities. (Tuokko 2014, 9)

In contrast, the turnkey contract model is best suited for small, routine projects where the
outcome can be accurately predicted if the client's objectives are clearly defined, and the
parties have prior experience with similar projects. Challenging projects with significant
risks require large risk reserves, which, if unused, lead to disproportionately expensive
projects for the client. This model is justified when there are no expected changes and limited

flexibility in the plans. (Tuokko 2014, 16)

The primary reason for adopting alliancing is cost reduction. Tight schedules and the need
for high quality and innovation are also important reasons for using alliancing. (Chen et al.
2012, 5). In the alliance agreement, a cost target is established along with principles for
handling target cost deviations. Both clients and service providers benefit from
underspending the target cost, as clients save money and service providers earn a bonus.
However, there is typically a limit to the bonus percentage to prevent excessive
underspending, and clients retain any unspent funds beyond this percentage. Overspending
the target cost is shared among the parties involved. Additionally, the alliance sets qualitative
goals for achieving a monetary bonus, with the client reserving a separate bonus pool for
this purpose. By exceeding these targets, the client receives better quality, and service

providers earn a bonus (Deloitte 2022, 11-12).

In the alliance model, costs generated by the alliance's tasks, such as salary and
subcontracting costs, are paid as they are incurred, along with an agreed-upon percentage
fee. This provides transparency into the actual costs of the project. In traditional models, a
fixed price is usually agreed upon, which may obscure the service provider's profit margin.

(Deloitte 2022, 8)



3.5.1 Implementation

The alliance model in project execution is divided into five main phases: the strategy phase,
procurement phase, development phase, implementation phase, and warranty period. During
the strategy phase, the client organization makes a critical decision to adopt the alliance
model for the project's execution, defines the project's objectives, and formulates a
procurement plan. This phase lays the foundation for the entire alliance operation, as it
outlines the basic principles and goals of the project before taking any concrete steps towards
execution. The procurement phase focuses on establishing the alliance group and selecting
suitable alliance partners or consortia. In this context, a consortium refers to a group of
companies formed specifically for the alliance competition. Various methods, such as
document analysis, workshops, and negotiation procedures, are utilized to select 3-5
potential partners for the bidding phase. Qualitative factors, such as companies' previous
references, organizational structure, key personnel expertise, and experience in alliances, are

primary criteria for selection. (Kosonen 2017, 26 — 27)

Kosonen (2017, 27 — 28) continues that the development phase commences with the
formation of the alliance organization, including the client and selected service providers.
During this phase, partners set joint objectives for the project's schedule, costs, budget, and
key result areas. Additionally, they agree on operational methods and processes that will
guide the project's execution. The development phase also provides an opportunity to
withdraw from the project if the parties conclude that collaboration is not feasible. This phase
concludes when all parties sign the contract for the implementation phase. The
implementation phase advances the project according to the plans formulated in the
development phase. This phase includes the construction work and the project-related
warranty period agreement. Focus is placed on continuous improvement and innovation
during the project, which allows for the financial benefits of new insights to be shared among
partners. The warranty period typically covers a five-year span following the project's
completion, during which the alliance partners are collectively responsible for the project.
The distribution of costs and performance metrics during the warranty period are defined in

the development phase, ensuring the project's quality and durability over the long term.



3.5.2 Decision making

Decisions in the alliance model are made considering the best interests of the entire project,
rather than individual parties. This approach ensures that if the alliance's goals are not met,
all parties face consequences such as reduced bonuses or increased penalties. Traditional
models often encourage a focus on individual parties' interests, resulting in suboptimal

outcomes for the whole project. (Deloitte 2022, 8)

In an alliance, decisions are made unanimously, requiring all parties to agree. If consensus
isn't reached, the matter escalates to the management board, which must resolve the issue,
considering the project's best interest principle. In the alliance model, costs, rather than
prices, are used, with the addition of a percentage fee. The incentive system tied to project

costs emphasizes the alliance model as a procurement method. (Deloitte 2022, 11)

3.5.3 Collaborative features

Collaborative features include trust, commitment, and cooperation. Trust is crucial for a risk-
sharing and transparent model, while commitment ensures actors internalize common goals,
solve issues, and continuously improve. Cooperation enhances mutual interaction between
key actors and is essential for the alliance's effectiveness. Although collaborative features
are essential, they are more difficult to concretize and categorize, making them unsuitable
as the primary basis for defining an alliance contract. The focus remains on structural
features, considering an alliance contract as an independent project implementation method.

(Lahdenperi 2009, 16)

Considering the unique and uncertain nature of alliances, it's crucial to acknowledge various
organizational contexts. Shifting from competition to collaboration can introduce
complexities in governance, as observed from the clients' perspective, with cultural and
organizational barriers posing the primary challenges. However, a long-term perspective can
help overcome these hurdles. Contractors, driven by risk-sharing, innovation access, and
commercial benefits, contrast with subcontractors and small construction firms, who often
face issues such as poor relationships and mistrust. In response, clients are encouraged to
foster an attitudinal change, promoting integration and maintaining mutually beneficial

processes. (Chen et al. 2012, 10 — 11)



Complementing this approach, alliance projects implement incentive systems such as
risk/reward mechanisms to align the project objectives of the owner with the commercial
objectives of the alliance members. Service providers regard financial incentives and risk
caps as the most effective mechanisms for generating innovative design solutions. Hence,
risk/reward sharing assumes a critical role in realizing positive outcomes in alliance projects,
showcasing the intrinsic connection between various organizational perspectives and the

success of collaborative alliances. (Chen et al. 2012, 7)

3.6  Success factors for alliancing

Chen et al. (2012, 6) argues that research supports the general perspective that clients can
benefit more from collaborative approaches in project processes and outcomes. Alliancing
has been shown to have the ability to avoid disputes, improve non-cost outcomes, commence
projects earlier, and enhance value for money. Other benefits of alliancing include flexibility,
resource optimization, a source of learning, enhancing partners' reputation, and improving
competitive advantage. Case studies and surveys have also documented the achievement of
outstanding performance in terms of cost, time, and other key result areas in alliancing
projects. Additionally, alliancing has been found to create a responsible and responsive
workplace environment, and enthusiasm and commitment of team members, contributing to

the creation of high-performance work systems.

Edurne, Ritala, & Albareda (2020, 3) claims that alliances are becoming increasingly
prominent in the development of open innovation strategies, as they provide feasible
mechanisms for transferring and integrating tacit knowledge, typically a process that occurs
over extended periods. Alliances play a critical role in the context of open innovation, which
prompts companies to develop alliance management capabilities to maximize the benefits
derived from such partnerships. Consequently, these capabilities become a major

requirement for companies aiming to enhance their open innovation outcomes.

Chen et al. (2012, 7) list some of the most important success factors for the project alliancing.
The list includes: having the best attitude for the project, prior working relationships,
commitment and support from top management, team selection and team building, having
the best personnel for the project, trust and equality among partners, teaching alliance

philosophy, virtual teams and integrated alliance offices, the use of web-based management



programs and electronic information exchange, open and honest communication, open book
arrangements and knowledge sharing, goal alignment, project-specific performance
measurements, project phasing and setting stretch goals, benchmarking and continuous
performance monitoring, continuous improvement, appropriate dispute resolution and joint

problem solving, adequate resources, coordination, creativity, and a learning atmosphere.



4  The connection between key concepts and theoretical

framework for the study

Lahdenperd (2009, 16) highlights three crucial aspects of alliance collaboration: trust,
commitment and cooperation. A project alliance involves bringing the key partners of a
project under a joint and several contracts, aiming to enhance and increase the parties'

cooperation and interaction. These elements are vital for the workability of the alliance.

The procurement method of alliances is gaining increasing popularity across various
industries, marking a transition from a competition-focused philosophy to a collaboration-
based approach. In this model, risks and responsibilities are shared and managed
collectively, with all parties leveraging the power of collaboration to strive for excellent
results by combining resources and knowledge. These inter-organizational relationships
require a more complex handling of customer-supplier relationships, necessitating bilateral
governance, a departure from traditional project management practices confined within an
organization. Furthermore, alliances emphasize the integration of operations, with multiple
design phases overlapping to allow for concurrent engineering, reducing life-cycle costs.
This differs from traditional fragmented supply chains, where different parties form a
temporary project team and disband upon project completion. In alliances, all parties work

simultaneously, collaboratively designing and developing the project. (Chen et al. 2012, 13)

The project alliance model aims to renew traditional approaches by fostering collaboration
and shared responsibility for the project outcome. Instead of dividing tasks among multiple
actors with limited responsibility, an alliance model encourages the pursuit of the best
overall outcome through collective effort. Alliances are flexible, allowing for the
incorporation of additional parties and expertise as needed, and can be initiated at an early
stage of the project. (Deloitte 2022, 5) Tonelli & Cristoni (2019, 49) note that in the circular
economy, there is often an emphasis on innovation, breakthrough technology and
cooperation among stakeholders. The flexibility, solution-oriented approach and close
collaboration between companies in project alliances provide an excellent foundation for

applying it in the circular economy.



In the alliance model, key stakeholders are integrated from the beginning, maximizing the
benefits of each party's expertise. This method helps avoid later changes that may arise from
late access to specific knowledge, thus streamlining the process. Traditional approaches
often involve multiple actors for different tasks, such as one for planning and another for
execution, which can lead to redundant work or suboptimal results due to the lack of early
involvement of all necessary expertise. Traditional models often emphasize the separateness
of organizations, which can create adversarial relationships and silo mentalities. In contrast,
the alliance model encourages closer collaboration and a more holistic approach to the

project. (Deloitte 2022, 5)

Blomsma et al. (2022, 12) emphasize the crucial role of collaboration, openness and
stakeholder participation in circular economy-oriented innovation processes. The necessity
for collaboration is clearly identified, as cooperation among various actors is essential for
the implementation of proposed solutions. This highlights the interdependence of
participants and underscores the need for collaboration in risk management, exerting
influence, and forming partnerships. Openness in information sharing forms the basis for
proactivity and the formation of partnerships, as it enables effective use of influence and
resource sharing, thereby strengthening cooperation and facilitating the progression of
innovation processes. They also note that many projects encounter difficulties advancing,
which stem from dependencies within the value network, highlighting the importance of
trust and collaboration among stakeholders. Additionally, the timing of stakeholder
participation is a critical factor; premature involvement can undermine commitment or steer
solutions in undesirable directions. This suggests that careful consideration should be given
to when and how stakeholders are involved, to ensure the success of projects and progress
in line with the principles of the circular economy. Therefore, collaboration, openness, and
strategically planned stakeholder participation form the foundation for the successful

implementation of circular economy innovations.

The project alliance model, emphasizing trust, commitment, and collaboration, aligns
seamlessly with the principles of the circular economy, which prioritizes innovation,
breakthrough technology, and stakeholder cooperation. By uniting key project partners
under a collective agreement, this approach fosters a shift from a competitive to a
collaborative mindset across various industries. It champions shared risks and

responsibilities, encouraging all parties to leverage the strength of collaboration for superior



outcomes through the integration of resources and expertise. This model not only promotes
a more unified project management approach but also facilitates operational integration and
concurrent engineering, significantly reducing life-cycle costs compared to traditional

fragmented supply chains.

Furthermore, the alliance model’s emphasis on early integration of key stakeholders
harnesses the full potential of each party's expertise, streamlining the process and preventing
late-stage modifications that could arise from delayed access to vital knowledge. Unlike
traditional models that often result in redundancy and suboptimal outcomes due to
segmented task assignments, the alliance approach advocates for a holistic view of project
development. This fosters closer collaboration and overcomes the adversarial relationships
and silo mentalities that are typical in conventional organizational structures. Thus, the
project alliance model and the circular economy share a common theoretical foundation in

promoting collaboration, openness, and strategic participation of stakeholders.



5 Research implementation

The objective of the study was to examine the suitability of the project alliance model for
implementing circular economy projects. The primary research question was formulated as:
How is the project alliance model suited for implementing circular economy projects?
Through a sub-question, the study aimed to identify the factors that influence the success of

the project alliance model in circular economy projects.

The main stages of the research are presented in Figure I. In the theoretical part of the
research, focus was placed on describing the challenges faced in implementing circular
economy operational models and the specific characteristics of the project alliance model,
along with the requirements it sets and the opportunities it offers. The strengths and
weaknesses of the model were comprehensively discussed. Additionally, the research
considered the compatibility and resemblance between the project alliance model and the

requirements of the circular economy.

Theoretical Part Formu.\ating Research Em[_)ir\'cal Research Condu.cting Thematic Analysis an.d
Questions Design Interviews Interpretation

Figure 1. Main stages of the research

The empirical part of the study was conducted as qualitative research, using thematic
interviews. In qualitative research, the starting point is the depiction of real life,
encompassing the notion that reality is multifaceted. However, it must be considered that
reality cannot be arbitrarily broken down into parts. Qualitative research aims to study the
subject as holistically as possible, seeking to understand the nuances and interconnectedness
of the components within the context being studied. It strives to present a comprehensive
view, rather than isolating individual elements. (Hirsjirvi, S., Remes, P. & Sajavaara, P

2008, 157)

5.1 The literature review

This research began with a literature review on the challenges of the circular economy and

the definition of project alliances, as well as their application's challenges and possibilities.



A literature review is often a crucial part of scientific research as it provides both the
researcher and the reader with a broad understanding of what is already known about the

topic, and the theories and models associated with it.

The literature review sets the context for the study by offering a perspective from which the
research was conducted. This not only aids the researcher in planning and targeting their
work but also helps the reader grasp the complexity of the subject. (University of Edinburgh
2022). By revealing potential research gaps, the review made the study more significant,
while insights into the challenges of the circular economy and the different angles of project
alliance application guided the researcher in formulating specific research questions.
Overall, the literature review helped shape the research and enhance the reader's
understanding, clarifying why the topic is essential and how the current research connects to

prior work.

5.2 Qualitative research

In qualitative research, the examination often focuses on the entirety of the data, seeking to
understand the structure of an internally logical whole, rather than concentrating on
individual differences or statistical correlations. This approach aims to grasp the cohesive
structure, not merely the relationships between individual variables. Unlike in statistical
analysis, where probabilities can be utilized, qualitative research requires an absolute clarity,
ensuring that all aspects are explored in a way that doesn't conflict with the interpretation
being presented. In short, qualitative reseach demands a more profound, comprehensive
examination that is not based on statistical probabilities but on understanding the internal

logic of the data. (Alasuutari 2011, 38)

Qualitative research is divided into two stages: the reduction of observations and the solving
of a puzzle, and they practically go hand in hand. In the reduction of observations, the data
is examined from a theoretical-methodological perspective, and important aspects are
separated and combined, resulting in a more manageable set of discrete "raw observations."
The second phase of reduction involves connecting observations by finding their common
features and forming rules that apply to the entire data set. This does not mean defining
typical cases or average individuals but recognizing the differences between different

observation units, which are vital in the analysis. (Alasuutari 2011, 40 — 41)



On the other hand, excessive differentiation and categorization can hinder the formulation
of rules, so it's essential to reduce raw observations to as concise a set of observations as
possible. Emphasizing endless differences can lead to a gray muddle that is difficult to grasp.

(Alasuutari 2011, 43)

The second stage in qualitative analysis is solving the puzzle or interpreting the results. This
means making a meaning interpretation of the phenomenon under study based on clues and
hints, and it can also be referred to as forming a structural whole. Different types of puzzle-
solving models can be distinguished according to their central theoretical concept.

(Alasuutari 2011, 44)

In summary, qualitative analysis is a multi-stage process that requires skillful reduction and
interpretation. It does not focus on statistical probabilities but aims to understand the
phenomenon more deeply by connecting observations, identifying common features, and

solving the puzzle around the core question.

5.3 Research method

Choosing a theoretical framework in qualitative research is pivotal, as it guides the collection
of data and the methods of analysis. Conversely, the nature of the data can also limit the
choice of framework and method. This makes the decision complex, as qualitative research
typically involves examining a phenomenon from multiple angles and questioning apparent
certainties. Locking into a specific theoretical framework and method too early can hinder a
multifaceted examination and restrict the understanding of the subject under investigation.

(Alasuutari 2011, 83)

A clear research method is essential to distinguish observations from research findings. This
method consists of practices and operations by which a researcher produces observations,
and the rules by which these can be further interpreted and evaluated. Without explicitly
defined methodology and clear rules about what can be inferred from observations, research
can easily become empirical evidence for personal biases. A poorly explained method that
relies on vague intuition does not allow the data to refute a researcher's hypotheses or show
their research design to be untenable. If the method does not permit surprises or feedback

that could correct hypotheses or the research setup, it is fundamentally flawed. The method



must be in harmony with the theoretical framework of the research. This ensures that the
analysis is focused on content rather than form, and that the chosen approach is appropriate
for the questions being asked. A mismatch between method and theoretical framework can

lead to incorrect or superficial interpretations. (Alasuutari 2011, 82 — 83)

The research method chosen was individual interviewing, which was an appropriate choice
for this study as it enabled the gathering of in-depth and detailed information about the
phenomenon under investigation directly from the interviewees. Individual interviewing
supported qualitative research, aiming to understand people's experiences and perceptions

of the phenomenon, rather than merely measuring or quantifying them.

The interview framework was carefully planned in advance to serve the research objectives.
Questions could be both open-ended and structured, and they were used to encourage
interviewees to share their thoughts and experiences. This method allowed for a rich and
multidimensional examination of the material and supported the theoretical framework of
the study. It also gave the researcher the ability to focus on content rather than just form, and
enabled a diverse interpretation and analysis of the observations. Individual interviewing
could uncover surprises and new perspectives, making it a flexible and comprehensive

research tool.

5.3.1 Thematic interviews as a research method

An interview is a form of conversation, but unlike ordinary conversation where both parties
are usually equal in asking questions and giving answers, in an interview, the interviewer
takes control. For research purposes, an interview must be understood as a systematic form
of data collection with specific goals aimed at obtaining reliable and valid information

(Hirsjérvi et al., 2008, 202).

An interview is a unique data collection method where the researcher is in direct linguistic
interaction with the subject. This method offers advantages, such as flexibility in data
collection, but it can also have drawbacks. The choice of an interview must be justified, and
its suitability for solving the problem must be carefully evaluated. In qualitative research,
the interview is often the primary method, and its greatest advantage over other methods is

the flexible regulation of data collection. (Hirsjarvi et al. 2008, 200)



According to Hirsjérvi et al. (2008, 200), an interview is suitable as a research method when
exploring a little-known or unfamiliar area, such as in this study, where the researcher may
find it challenging to predict the direction of answers beforehand. An interview is also a
good method when it is known in advance that the subject of the study will yield complex

and multifaceted answers, and there is a desire to clarify or deepen the information obtained.

In this study, both topics discussed, the circular economy and project alliances, have had a
significant number of independent research studies published. However, in the process of
collecting research material, no studies or articles were found that investigated these topics

together.

The advantage of an interview is the ease of reaching respondents, and it's possible to contact
them later if needed to supplement the data. However, interviews are time-consuming, and
a half-hour interview may not be appropriate. Planning interviews also takes time, and there
are many potential sources of error in the method. Crucial in an interview is how the
interviewer interprets the interviewee's answers in the light of cultural meanings and

worldviews. (Hirsjérvi et al. 2008, 202)

In a thematic interview, the subject area of the interview is known, but the exact form and
order of the questions are absent. Thematic interviewing is widely used because it aligns
well with many of the principles of qualitative research. However, it is not exclusively a
method for qualitative research and can be equally useful in quantitatively focused studies.
Frequencies can be calculated from the data, it can be shaped to meet the requirements of
statistical analysis, and the results can be analyzed and interpreted in various ways. This
flexibility makes thematic interviewing a versatile tool for diverse research needs. (Hirsjirvi

et al. 2008, 203)

5.3.2 Selection of interviewees and questions

Interviewees were selected from individuals with specialized expertise in project alliances
and had at least the basic knowledge of the circular economy and its principles. These
individuals (7able 1) were selected for their ability to recognize the potential of combining
alliance models with the principles of the circular economy, as well as to understand the

possible challenges and opportunities this combination could offer. They were expected to



provide practical experiences from various styles and sizes of project alliances, along with
insights on how a project alliance as a mode of implementation could support the realization

of circular economy principles.

Table 1. Business and organizational position of the interviewees

Person Business Organizational position
Interviewee A infrastructure | Design manager

Interviewee B infrastructure | Project manager

Interviewee C construction | Architecht

Interviewee D construction | Project manager

Interviewee E construction | Director of R&D and Consturuction
Interviewee F construction | Regional director

The interview questions were shaped throughout the research process around two core
themes: the suitability of the project alliance model for circular economy projects, and the
opportunities and challenges brought by the model. Based on this, the selection of questions
leaned on a theoretical framework emphasizing the unexplored synergies between the project
alliance model and the circular economy. Thirteen questions (Appendix 1) were ultimately
selected to clarify how the project alliance model could support the practical application of
circular economy principles, foster the emergence of innovations, and respond to the
challenges of circular economy projects. The questions aimed to collect information on
critical success factors, potential obstacles and the model's suitability for various projects,
thus providing answers to the research question in a comprehensive and multidimensional

manner.

5.3.3 Implemention of the interviews

The empirical data for the thesis was collected through individual interviews conducted on
Microsoft's Teams platform. The interviews were recorded and transcribed. A set of thirteen
main questions (Appendix 1) guided the interviews to ensure that all relevant themes were
addressed. The transcription process allowed for precise analysis of the conversations, aiding
in the identification of subtle insights from participants' experiences and perceptions.

Additionally, the study employed an iterative approach to data collection and refinement.



This process involved a cycle of gathering, analyzing, and refining data, which helped to

refine initial observations and develop a deeper understanding.

Although the interviews had a uniform structure, they also allowed for natural conversation.
This approach enabled the interviewees to share their unique perspectives and experiences
with project alliances, enriching the research data. The diverse backgrounds and experiences
of the interviewees with various types of project alliances helped to outline the applicability,
flexibility, and potential of the alliance model for different projects, especially around the
circular economy. As a result, the research provided a deeper understanding of how the

project alliance model could support the achievement of circular economy goals.

5.3.4 Data analysis method

Thematic interviews were analyzed using thematic analysis, a straightforward method for
categorizing and interpreting qualitative research data. Thematic analysis aimed to identify,
analyze, and report themes or patterns from the data. The use of this method supported the

research objectives by providing a clear structure for understanding and interpreting the data.
Thematic analysis was divided into the following stages:
1. Familiarization with the data

The research process began with a careful examination of the interview transcripts.
The goal was to become acquainted with the data and start to notice key ideas and

concepts that were significant for the research questions and objectives.
2. Identification of preliminary themes

This stage focused on identifying recurring thoughts, perspectives, and experiences
in the data that seemed essential for the research. This involved actively reading the

data and noting observations that would later assist in forming themes.
3. Compilation and organization of themes

Compiling themes was based on manual work, using observations and notes as a
guide to form themes. This process included grouping preliminary observations
together according to themes. Each theme’s content and boundaries were carefully

defined to reflect the core content of the data and help answer the research questions.



4. Reviewing and refining themes

Once the themes were formed, their coverage and relevance to the overall data were
checked and evaluated. If necessary, themes were modified, combined, or further

divided to accurately represent the data and meet the research objectives.
5. Reporting the analysis

The final stage involved writing the analysis, presenting the identified themes, and
their relation to the research questions. This stage emphasized how the identified
themes helped understand the phenomenon under study and answer the research

objectives.

Implementing thematic analysis required careful reading of the data and identification of
themes directly from the text. This method allowed for gaining insights into the topic under
study and supported achieving the research objectives. It is beneficial when a simple and

accessible approach to qualitative analysis is needed.

5.4 Limitations of the study

This study has acknowledges certain limitations that must be considered to achieve a

comprehensive understanding.

5.4.1 Sample size and diversity

The limitation regarding the number and diversity of interviewees in the study underscores
a critical aspect of the research methodology that directly impacts the study's applicability
and relevance in various contexts. Although the qualitative nature of the research provides
valuable insights into the complexities of the project alliance model within the circular
economy, the limited number of interviewees and the specific focus on certain sectors might
not fully capture the diverse landscape of circular economy practices across different
industries. In particular, the technology and service sectors, which often pioneer innovative
practices that could significantly contribute to the goals of the circular economy, are essential

for future research.



5.4.2 Focus on the project alliance

The research of the project alliance model highlights crucial aspects of collaboration in
circular economy projects, yet it simultaneously narrows the perspective by focusing only
on one among many models of collaboration. In the dynamic and diverse world of circular
economy projects, where the ability to innovate, adapt, and engage with a broad range of
stakeholders is key, exploring a variety of collaboration models is not only beneficial but
essential. Investigating other models of collaboration would not only expand the toolkit for
circular economy projects but also provide insights into how different models can be tailored
to meet the unique needs of specific initiatives or contexts. Researching wvarious
collaboration models could identify synergies and potential conflicts between different
forms of collaboration, offering guidance on how to navigate these complexities towards

more cohesive and effective partnerships.

5.4.3 Quantitative Analysis

The study's focus on thematic interviews provides useful insights into the subjective
experiences and perceptions of the project alliance model in the context of the circular
economy. However, this limits the ability to quantitatively measure and generalize results
on a larger scale. Integrating quantitative methods into future research could significantly
expand the applicability of the findings by offering empirical quantification of the impacts
of the project alliance model. For example, the use of surveys could enable data collection
from a broader participant base and could reveal patterns, relationships, and impacts that are

not directly observable through qualitative analysis alone.

6 Results

The analysis of the interview material highlights several key themes that emerge from the
experiences and insights of the interviewed individuals regarding the use of the alliance

model in projects and on circular economy principles. These themes underline the



complexity, advantages, and specific considerations of implementing such projects through

an alliance model.

6.1 Uncertainty management

Uncertainty management is identified as a critical aspect of the alliance model, based on
numerous interviews. This model provides tools for addressing uncertainties, enhancing
project adaptability to shifts and unforeseen obstacles. A highlighted advantage is the
model's facilitation of shared risk management and collaborative problem-solving, deemed
highly beneficial in complex and dynamic environments. Interviewee B mentions that
complex projects involving multiple parties and technologies are particularly challenging,
but uncertainty can be managed by developing an overall plan and seeking assurance from
the market and professionals. Interviewee F also emphasizes that the alliance model is

particularly suitable for complex projects.

Interviews underline the importance of collaboration and mutual commitment in effectively
managing uncertainty within this model. The openness and cooperative spirit of the model
are noted for enabling all participants to contribute their expertise and views, which
improves the problem-solving process. This collective approach is credited with helping to

identify and mitigate risks early on and fostering innovative solution development.

The alliance model's flexibility in project management emerges as a notable topic.
Interviewees recount the model's structural flexibility, which permits swift decision-making
and adjustments in response to unexpected changes or challenges. This flexibility is valued,
particularly in projects susceptible to external influences like market shifts or technological

advancements.

The model's role in understanding external risks and opportunities is also discussed. It is
mentioned that the model aids in anticipating and responding to environmental challenges,
regulatory changes, or societal expectations, emphasizing its capability not only in
uncertainty management but also in leveraging it for competitive advantage and sustainable

development.



6.2 Collaboration

Collaboration is integral to the alliance model, ensuring project success through a synergistic
approach that involves designers, builders, clients, and other stakeholders working closely
together. Interviewees shared that this model promotes cooperation, trust, and openness—
key for overcoming challenges and fostering innovation. Especially Interviewee D
emphasized the importance of open interaction within the alliance model, crucial for

effective communication among all project parties.

This collaborative effort transcends traditional roles, forming a holistic strategy that utilizes
the diverse expertise of all involved. It enables a thorough grasp of project goals and
encourages the emergence of creative solutions, with continuous dialogue and shared
decision-making being standard practice. This significantly improves the project's

adaptability to change and unforeseen issues as Interviewee F high lightened.

Interview insights reveal the collaboration's transformative power within the alliance, with
examples of overcoming technical and logistical challenges through combined resources and
expertise. This collaborative model emphasizes common objectives and shared success
metrics, uniting stakeholders behind the project's goals. Interviewee C praised the model's
incentive system for promoting environmentally friendly solutions, facilitating sustainable

practices in project implementation.

Alliance model's collaborative nature extends to wider stakeholder groups, including
suppliers and community representatives, ensuring comprehensive engagement and support.
It also capitalizes on local insights, crucial for meeting site-specific challenges and aligning

with community and sustainability standards.

Interviewees also highlighted the model's role in promoting a learning culture among
participants, with reflection and knowledge sharing leading to continuous industry-wide
improvement. This approach not only benefits the current project but also enhances future

project efficiency and industry practices.



6.3 Projects with specific requirements

The alliance model is particularly effective for projects with unique needs, celebrated for
fostering broad collaboration and adaptability, vital in projects where technical complexities
and sustainability objectives are paramount. Interviews underline the model's robust support
for the dynamic management of project specifics, especially valuable in pioneering and eco-

focused initiatives.

Interviewees A and C emphasized that the alliance model is particularly suitable for projects
where initial information is unclear or may change over the course of the project. This
flexibility allows for adjustments and adaptations to new conditions during the project.
Interviewee B, on the other hand, stated that the alliance model is especially beneficial in
situations where the client knows the desired outcome, but all the details of the project are
not yet fully defined. The model offers flexibility in design and implementation, allowing
for the consideration of different professionals' views and enabling the management of

greater risks.

Interviewee E underscored the model's role in advancing sustainable development by
integrating eco-friendly materials and practices into project design and execution. This
approach not only aligns with sustainable development principles but also spurs the creation

of innovative, energy-saving solutions.

Interviews illustrated the model's suitability for projects demanding interdisciplinary
collaboration and expertise, facilitating seamless interaction among diverse professionals
like engineers, architects, and environmental specialists. This interdisciplinary synergy is
crucial for devising optimal solutions for technically intricate projects mindful of

environmental repercussions.

Despite its recognition for navigating the complexities of large-scale projects, discussions
from the interviews also explored its relevance to smaller-scale initiatives. For these projects,
particularly those with distinct sustainability or technical requisites, the model provides
essential tools for addressing such demands. Interviews noted that while applying the
alliance model to smaller projects necessitates adjustments, its core tenets—such as
transparent communication and joint problem-solving—are equally advantageous in these

smaller settings.



6.4 Integrating sustainable development principles

The alliance model facilitates the integration of sustainable development principles, as
revealed through interviews. This model encourages the adoption of sustainable solutions,
including material recycling, energy efficiency enhancements, and the use of low-carbon

construction techniques, supported by its inherent flexibility and collaborative nature.

Interview feedback underscores the model's effectiveness in embedding sustainable
practices across project management phases, actively promoting sustainability among
stakeholders throughout the project lifecycle. This proactive stance on sustainability

addresses environmental challenges and supports broader sustainability objectives.

Interviewee E mentioned that the alliance model facilitates the setting of targeted
sustainability goals, such as recycling rates and the use of recycled materials. On the same
lines, Interviewee F emphasized that the alliance model inherently supports sustainable
development by allowing project goals to be set based on the client's objectives, which can
include considerations for the circular economy. The development phase enables a thorough
examination of how these goals can be achieved, integrating sustainability into project

planning and execution.

Interviews also shed clarified the model's capacity to amalgamate diverse expertise and
viewpoints, essential for formulating and executing sustainable practices effectively. The
ensured collaborative environment allows for comprehensive exploration and incorporation
of sustainability into all project stages, proving particularly valuable in projects with
ambitious sustainability goals. The collective efforts and innovations from all stakeholders

are seen as key to achieving transformative sustainable results.

The model's adaptability facilitates the introduction of novel sustainable technologies and
methodologies. According to interviewees, its openness to innovation enables ongoing
refinement of sustainable practices within projects, crucial in the dynamic field of

sustainable construction where new advancements can greatly reduce environmental impact.

The alliance model's emphasis on collaboration, flexibility, and innovation creates a robust
platform for incorporating sustainable development principles into construction projects.

Interviews illustrate that this model not only allows for the practical application of



sustainable practices but also fosters a sustainability culture among project participants,

leveraging diverse expertise for sustainable development advancement.

6.5 Interpretation of findings

The alliance model proves to be an exceptionally effective framework for implementing
circular economy initiatives, highlighting the significance of collaboration, flexibility, and
shared risk management. The model supports interdisciplinary collaboration and fosters a
culture of openness and trust, which are crucial for addressing uncertainties and advancing
sustainable development innovations. It enables stakeholders to collectively manage risks
and engage in creative problem-solving, which is invaluable, particularly when projects are

influenced by external factors such as market shifts or technological advancements.

The model's structural flexibility facilitates rapid decision-making and strategic adjustments,
essential in the face of unexpected challenges. Its collaborative framework is particularly
efficient for circular economy projects, which often require interdisciplinary cooperation and
shared objectives based on openness. This approach not only aligns with circular economy
goals but also promotes sustainable development by integrating eco-friendly practices and

materials, energy conservation, and innovative solutions from the design phase.

This research deepens our understanding of how the collaboration principles within the
alliance model can be leveraged in circular economy initiatives, emphasizing the synergy
between the model and circular economy initiatives. The model's suitability for managing
complex projects, where circular economy principles are central, offers new insights into

using this model to achieve sustainable development goals.

The study sheds light on the feasibility, challenges, and benefits of the alliance model within
the context of the circular economy. The model is shown to be particularly effective in the
dynamic management of technically complex projects with sustainability objectives.
Interviews underline the model's support for sustainable development by integrating
environmentally friendly materials and practices into project planning and execution. The
flexibility in project management offered by the model provides the opportunity for rapid

decisions and strategic shifts in response to unexpected changes or challenges.



The research contribution to the field is evident in demonstrating how the alliance model can
facilitate the implementation of circular economy initiatives, providing strategic tools for
uncertainty management and supporting the development of innovative solutions through
collaboration. Findings highlight the model's significance in the context of complex and
dynamic projects, offering a new perspective on the intersections between the alliance model

and circular economy principles.

7  Discussion

The project alliance model's ability to manage uncertainty, foster close collaboration,
enhance innovation, and integrate sustainable development principles into projects proves to
be significant. The model strengthens collaboration by providing an atmosphere of open
communication and trust, essential for the emergence of innovations and overcoming project
challenges. The requirements of the circular economy introduce unique challenges to
projects, to which the model responds by enabling the combination of multidisciplinary
expertise and the development of sustainable solutions. The research confirms observations
from previous studies that emphasize openness, trust, and collaboration as crucial for the

success of circular economy projects.

The study's limitations, such as targeted selection of interviewees and focus on specific
sectors, highlight the need to expand the research target group to include more sectors and
various project alliance models. This expansion would help to understand the model's
applicability across different industries more broadly and provide additional information on

the effects and suitability of the project alliance model for circular economy projects.

Future research should focus on applying the model more extensively across different
projects and industries, as well as examining how different collaboration structures and
practices can more effectively support the implementation of circular economy principles. It
is important to deepen the understanding of how the project alliance can promote resource
efficiency, innovations, and sustainable business models, which are key to achieving the

goals of the circular economy.



Particularly valuable would be to investigate the effects of the project alliance model on the
social and economic dimensions of projects, such as employment, local communities, and
regional development. The circular economy is not just an environmental issue; it offers

opportunities for a new type of economic growth and social well-being.

8  Conclusions

The research concludes that the project alliance model can be very suitable for the
implementation of circular economy projects, offering a solid foundation for uncertainty
management, collaboration, and innovation, which are key elements in achieving the goals
of the circular economy. The model's core strength lies in its ability to unite the skills,
resources and expertise of different parties towards a common goal, highlighting the

importance of collaboration in the success of complex and changing projects.

The model provides a framework for multidisciplinary networking, where the sharing of
knowledge, resources, and technologies is central, facilitating the development of new
business models and exploiting the economic potential of the circular economy. The model
supports flexible decision-making, allowing for quick adaptations to changing conditions

and thus enhancing the efficiency and impact of circular economy project implementations.

The research addresses the set research questions, showing that the project alliance model
not only supports close and innovative collaboration among project teams but also promotes
sustainable development in the execution of circular economy projects. The applicability and
flexibility of the model to various circular economy projects are highlighted, bringing a new

perspective and value to project management.

This study's novelty and contribution to the field are evident in its examination of the project
alliance model from a circular economy viewpoint, filling existing research gaps and
providing concrete recommendations for the model's application in practice. The study's
limitations, such as targeted selection of interviewees and focus on specific sectors, guide
the need for future research to broaden the target group and explore the model's applicability

across different industries.



In conclusion, the research emphasizes the strategic importance of the project alliance model
in developing more sustainable and resource-efficient circular economy projects. The
effective utilization of the model requires ongoing research and development to maximize
its potential and promote sustainable development. Future research should focus more
broadly on applying the model, its challenges, and opportunities, facilitating the

implementation of circular economy principles more widely in society.
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APPENDIX 1

List of questions asked from the interviewees

1.

10.

11.

12.

13.

Could you briefly describe your role in your organization?
What experience do you have with project alliances?
What motives drive the choice of an alliance model for project implementation?

Could you briefly describe how these projects have progressed in practice? Possible

pitfalls and challenges?
What have you learned from the alliance model in these projects?

What are the key conditions and constraints when considering the suitability of an

alliance as a model for project implementation?

To what types of projects does the alliance model apply?
To what types does it not?

What are the key benefits you have found?

What features of the alliance model, in your opinion, could promote and support the

implementation of circular economy principles?
To which circular economy projects do this best apply, in your opinion?
What conditions does a project alliance need to work in circular economy projects?

What advice or guidance would you give to organizations considering an alliance for

project implementation?
Questions if there's still time left:
How has trust been built in the alliance?

How has the transition from a competitive setup to cooperation been made to work?



