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1 Executive summary 
 
Preparing to adapt to climate change is increasingly urgent as impacts grow across different 
regions of the world (IPCC, 2021). While science is essential to assess the impacts of changing 
climate patterns, operational tools can support decision-makers in their planning and 
management activities (Grossi & Dinku, 2022). Climate services aim at transforming raw 
climate data into usable and useful information for decision takers and policy makers. Climate 
services are knowledge-based tool and promote a science-informed decision-making process. 
Their large-scale uptake and diffusion are the outcome of a complex interaction of user-specific 
characteristics and contextual factors. Business models, meant as tools to deliver value, can 
be the interface between the services’ proposition and the users’ requirements. The adequacy 
of business models moves beyond the profit logic and looks at how value is generated, 
captured and delivered. Hence, business models become lens to understand, interpret and 
translate the reality into concrete actions. 
 
This report frames business models for climate services, discusses their implications for a 
selected number of not-for-profit quasi-operational tools and derives implications for their 
business sustainability. First, this document explains what business models are and why they 
are central to move from useful to usable and decision-making relevant science, especially in 
urban contexts. To do so, the deliverable introduces a novel taxonomy, based on the stage 
and transformation of raw climate data to application. Second, the deliverable uses a set of 
climate services (as introduced by REACHOUT partners and accessible at https://reachout-
cities.eu/triple-a-toolkit/) and analyses their business structure using a SWOT (Strenghts, 
Weaknesses, Opportunities and Threats) analysis.  
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2 Introduction 
 
Climate services are tools, products and services that collect, translate and deliver updated 
and user-relevant information about current and future climate. They transform data into 
meaningful information to support the creation of a science-based and policy-relevant 
decision-making. As such, they constitute the bulk of a knowledge-based climate innovation, 
by linking sophisticated modelling with cutting-edge technologies and socio-economic needs. 
Accelerating their creation, adoption and diffusion is essential to achieve a low-carbon 
economy and an increased societal resilience. Throughout the past decades, climate services 
have been defined in multiple ways. On one hand, the lack of a standard conception has 
generated confusion that may have harmed their efficient spread in selected markets. On the 
other hand, this blurry characterization has allowed the creation of multiple innovations 
spanning across sectors and their inclusion in dedicated funding mechanisms.  
 
The interest towards climate services has been growing overtime: from their recognition in 
2001 as the “timely production, translation and delivery of useful climate data, information and 
knowledge” (Barron, 2001), they moved towards a formalized action plan through the 
establishment of the Global Framework for Climate Services (2011) and the launch of a 
European Roadmap for Climate Services (2015). These efforts foster the creation of a new 
market and enhance the probability of adoption among potentially interested stakeholders. The 
momentum is supported by a general agreement of the usefulness of information and 
knowledge in boosting adaptation and supporting mitigation. Research has proved this in 
health (Hunt et al., 2017), agriculture (Lechthaler and Vinogradova, 2017; Li et al., 2017; 
Stigter, 2008), urban planning (Jones et al., 2017; Lindberg et al., 2018), tourism (Scott and 
Lemieux, 2010; Scott et al., 2011), among others. Therefore, the urgency to link science, policy 
and society appears more relevant than ever: basic research is progressively shifting toward 
a new organisational form (Harjanne, 2017) that requires an adequate theoretical framework 
to develop and grow.  
 
REACHOUT is investing in climate adaptation services for municipalities, citizens and the 
private sector within city hubs. The next generation climate services are enablers of improved 
analysis and understanding of impacts at local scales, while also bringing forward ambitions 
for adaptation, and accounting for costs and benefits of needed actions. This will contribute to 
the transformation of society, life and business to achieve long term resilience. However, it 
calls for tools that can support transformational adaptation and link ambitions, 
operationalisation and economic sustainability. 
 
Business models are allies in advancing the engagement of different actors and stakeholders, 
while also providing economic opportunities and including multiple user segments. Business 
models can be used “to operate as sites for scientific investigation and to act as recipes for 
creative managers” (Morgan, 2010). They trigger competitive advantages (Chesbrough, 2010), 
enhance productivity and improve the efficiency of internal processes (Tikkanen et al., 2005), 
while also signalling market positioning (Doganova and Eyquem-Renault, 2009). Despite their 
recognition in the area of corporate sustainability, a common framework for the theorisation of 
shared requirements of business models for climate services is still missing.  
 
This deliverable defines what business models for climate services entail and reflect. It 
introduces a novel definition in the context of the knowledge economy. Secondly, the 
deliverable scans three business model archetypes and their associated business model using 
an original framework of analysis that links management and research practices. By 
highlighting how barriers impact on different business model’s components, the deliverable 
provides a practical guide to recognise and address them. 
 
These novel concepts are applied to a selection of REACHOUT tools under development in 
the project. It provides first insights to the tool developers how a sustainable business model 
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can be developed over the course of the project. The frameworks provided also allow for 
monitoring and finally evaluating this development. 

 

3 Do we need business models for climate 

services? 

3.1 Climate services in the knowledge economy  

According to the European Roadmap for Climate Services (2015), climate services are “the 

transformation of climate-related data – together with other relevant information – into 

customised products such as projections, forecasts, information, trends, economic analysis, 

assessments (including technology assessment), counselling on best practices, development 

and evaluation of solutions and any other service in relation to climate that may be of use for 

the society at large” (Commission, 2015). Moving from data to knowledge implies the inclusion 

of value considerations: information is the arrangement of data into a meaningful pattern. 

Knowledge is, instead, the process through which the user values and uses a piece of 

information, given a set of skills, habits and needs. By combining science-derived, policy-

relevant and sophisticated technologies climate services achieve this goal. The process 

requires a cultural shift from useful to usable information (Street, 2016), which may be difficult 

in presence of intangible assets. Furthermore, between the co-development phase and their 

inclusion in the decision-making context, climate services face cultural, behavioural, 

organisational and institutional barriers that can prevent their efficient uptake. Technological 

progress supports the creation and development of science-based products and allows the 

spread of disruptive ideas. However, innovation itself is not enough to promote a climate-

resilient environment, but also requires business model innovation to achieve a successful 

transition towards a sustainable future (Long et al., 2017).   

The use of information as both input and output of every climate service sets the ground for 

the inclusion of this form of innovation in the framework of the Knowledge-Intensive Business 

Services (KIBS). These are economically-valuable activities providing non-financial services 

to both private and public actors (Strambach, 2001). KIBS are human-capital and knowledge-

intensive (Brenner et al., 2017), mainly intangible and difficult to standardise (Miles et al., 

1995). They belong to the “information-intensive economy”, with a strong technological focus 

(Pavitt et al., 1989). Furthermore, they are strongly dependent on the network they are 

embedded in. Hence, they rely on information networks (Soete and Miozzo, 1989), where 

customers, partners and stakeholders interact to generate a customised outcome. Therefore, 

knowledge is generated through the use of cutting-edge technologies and thanks to the 

integration of multiple resources within the network in which the service operates.  

Beside the technological focus and the strong dependence on resources provided within their 

networks, climate services are a form of innovation in KIBS due to their non-technological 

features, which introduces climate resilience and adaptation as both driver and outcome of the 

innovation process (Figure 1). Climate change is part of the knowledge-based industrial 

revolution (Baró, 2008), but the realisation of a climate-smart society will be possible only 

through the full realisation of a cultural shift. By making future risks and opportunities explicit 

today, climate services support this transformation (Brooks, 2013). Moreover, they help 

building a business case for sustainability, meant as the achievement of economic success 

with and through the development, inclusion and management of socio-ecological issues 

(Schaltegger et al., 2012).  
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Despite the strengths embedded in these peculiarities, climate services cope with increased 
levels of risks (Troccoli, 2018) with respect to other services. They suffer from uncertainties 
linked to reliability and skills of the forecasts (Bruno Soares and Dessai, 2016); they require 
efficient and up to date physical infrastructures for data collection and processing (Vaughan et 
al., 2016); they also call for effective co-production process in place to achieve a full integration 
of economic and non-economic, tangible (i.e. technology) and intangible (i.e. information-filled 
and network-based), present and future dimensions (Alexander and Dessai, 2019). Therefore, 
climate services innovate the standard Knowledge-Intensive Business Services bringing 
climate research into practice. 

 

 
Figure 1: The key features of climate services as KIBS  

3.2 Business models: a climate services-relevant definition 

KIBS increase the knowledge stock in the economy and due to their peculiar features, climate 
services are KIBS that trigger innovation by allowing the interaction across different 
environmental, social and economic dimensions. The need for adequate business models for 
climate services has been widely recognised by the literature (Tarchiani et al., 2021; Lugen, 
2020). However, a gap between their design and their implementation still exists. Reasons can 
be found in the time mismatch between what the users need to appreciate the benefits and 
the length of R&D projects, often publicly funded (Mysiak et al., 2018). Business models are 
also perceived as unsuitable tools when it comes to public organisations (Tart et al., 2019), 
why by mandate are not-for-profit entities. This view neglects the contribution that business 
models can offer when markets are meant as institutional facilitators to match demand and 
supply, allocate resources, facilitate efficient allocation of goods and services (Furubotn and 
Richter 2005). 

 
When used to design climate services, business models were proved appropriate tools (Larosa 
and Mysiak, 2019; Rubio-Martin et al., 2021) especially if adapted to the specific features of 
the climate services market. This implies moving beyond the management literature that sees 
a business model as “evolving logic of a firm” (Shafer et al. 2005). In the context of 
sustainability, business models help supporting the identification of present and future risks 
(Long, Blok, and Poldner 2017). Business models link content (what is delivered), structure 
(depicting the value network) and governance (Amit and Zott 2001): the revision and constant 
update of these three components and their interactions prepare the firm to face risks and to 
forecast market needs. Business models are the management-equivalent of the scientific 
method: creating them involves assumptions and hypothesis, on top of calling for tests and re-
assessments. Equally important, a business model is a narrative: quantitative methods are the 
instruments, whereas storytelling is the approach. 
 

Climate services are linked to knowledge 
produced and elaborated by specialists

Human capital-dependent 

Information and knowledge are both input and
output of climate services

Knowledge-intensive

To function, climate services rely on 
technological progresses for data collection, 
transformation and dissemination

Technology-enabled

Climate services are strongly dependent on the 
inputs for different stakeholders

Network dependent

Climate services bring climate forward as a key 
decision variable

Cultural shift enablers
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A climate service-relevant business model is capable to i) understand how the environment 
impacts on the business (how value is created and delivered); and ii) elaborate the options to 
generate positive impacts on society at large through an ecosystem of stakeholders. Hence, a 
new definition that addresses all these aspects may look like follows: business models for 
climate services (BM4CS) entail the evolving logic of an organization to co-create value 
with its users so as to promote sustainability and support decision-making through the 
transformation of climate data into bespoke knowledge services.  
 
Business models are evolving because they are simplified representations of the reality calling 
for constant reassessment. They must be suitable for private (firms) and public (institutions) 
actors, since many services are offered by publicly funded organisations. Hence, business 
models for climate services are not simply oriented to for-profit products, but they also include 
tools that are offered free of charge. Depending on the business model of the provider, in fact, 
climate services can be designed as market-oriented at no price. However, the not-for-profit 
character of a service does not prevent its provider from designing a rigorous and accurate 
business model. By using business models, providers could identify the partnerships and 
channels required to support the sustainability of the service in the medium and long run. This 
a critical point often lacking in the workflow of large institutions and may significantly harm the 
deployment and diffusion of innovation, especially in the socio-environmental domain. 
 
The core of the definition lies in the concept of “value” which embraces both material gains 
and non-monetary benefits. Value is co-created: the user is an essential component of this 
process and maximises its efficiency. Finally, by working as market signals, business models 
for climate services promote direct and indirect innovation. They reshape the way processes 
are implemented within the user’s workflow, allowing positive spillovers to happen along the 
value chain (Figure 2). 

 

 
Figure 2 | The positive feedback loop triggered by co-development in practice 

 
When carefully designed, BM4CSs help overcoming two major issues. On one hand, the 
supply of tools and services outperforms the demand, leading to an “overshooting”: potential 
users receive more than what they need and eventually lack the resources to maintain these 
innovations. On the other hand, there is no system in place to rule out low quality products and 
signal users the reliable and science-based climate services. 
 
From a systemic point of view, business models become part of a transformation and drivers 
of market creation (Figure 3). The scientific progresses in climate sciences give birth to new 
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technologies. These are not necessarily disruptive, but rather sustaining innovations 
(Christensen 1997): they expand the user’s decision process and the companies’ 
performance. They include not just better forecasts and projections, but also algorithms, 
databases and improved numerical models. Technological and scientific advancement open 
opportunities previously unknown or unexploited, reshaping the operational aspects of the 
system. More accurate and timely climate seasonal forecasts, for example, can bring better 
water management practices in the hydropower industry. The change in the ordinary 
operations triggers the incentives and investments in the sector to further enhance the 
competitive boosters in motion. In this phase, the mechanisms underpinning a new market is 
designed to set standards and regulations, but also to monetise the value generated with the 
sustaining innovation. The market also proves the business case through price signals driven 
together with quality of the inputs, reputation of the provider and challenges in the process, by 
competition between players. The business model enhances the value proposition behind 
each climate service, generates a revenue flow and highlight profitable opportunities and well-
functioning value networks. 

 

 
Figure 3 | The role of the market and business models for climate services 

 
Market design and business models also affect the research and development of new 
sustaining innovations backwards. This is because they act as signalling forces to scale-up 
existing tools or to boost the creation of improved ones. Policies catalyse needs, make 
priorities explicit and highlight where intervention is required. Sustaining innovation allows 
changes in the standard ways of doing things, supporting compliance and the respect of new 
standards. 

3.3 Three layers of business model KIBS archetypes  

In the previous section, the deliverable introduced the concept of climate services as KIBS: 
they use data and knowledge as both inputs and output to generate climate intelligence. When 
designing business models, the way data is used is a crucial feature: it impacts the key 
activities and the cost structure, but it also affects the interaction with suppliers and end users. 
We introduce a business model architecture made of three layers (Figure 4, left hand side). 
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Each layer responds to a business model type (Figure 4, middle) with associated revenue 
models that changes depending on the context (Figure 4, right hand side). A Revenue model 
is a tool that plans, forecasts and revises the way money is generated. It is a framework that 
translates the functional, use and technical value into a price. This metric partially captures the 
benefits for the users, but it is a powerful signal for all the stakeholders involved. Revenue 
models are important to achieve economic and financial sustainability of the service (for-profit) 
and they act as monitoring tools (not-for-profit) as they can be translated in Key Performance 
Indicators (KPIs). Hence, even in absence of profit motif, revenue models are strategic tools 
to reach selected user segments and to target their needs, checking if and how fast KPIs are 
reached. As for business models, also revenue models are not static and can change overtime. 
Their revisions, when needed, enable further investments, reduce sunk costs and promote 
innovation. 
 
The DATA layer (in orange) includes upstream services supporting the data acquisition for 
climate services. This is where international institutions and Met offices are positioned. It is 
also where space companies and tech firms using sensors and satellites grow. Entities here 
are typically vertically integrated: they source data, process and publish them using their 
proprietary infrastructures. The business model is a Data-As-A-Service: value is generated 
through the acquisition and processing of raw information. Co-production is not strictly 
required, but user interaction helps refining what clients and end users want. When for-profit, 
services in this layer sell data per quantity, per type or exploiting downstream agreements. 
Per-quantity revenue models involve flexible prices depending on the data volume required by 
the user. Type-led revenue models use dataset metadata to determine the pricing (i.e., 
temporal and/or spatial resolution). Agreements with downstream companies, instead, are 
structured around the use that downstream companies make to respond to their users’ 
requests. Examples of services falling in this layer are NASA Power and Copernicus Climate 
Change Services.  
 
The INFRASTRUCTURE layer (in blue) includes brokers that help storing and processing raw 
data or services. Both marketplaces and interfaces belong to this layer. Marketplaces collect 
multiple services and offer them visibility. They act as matchmakers and link suppliers and 
potential customers. They support the uptake of climate services by linking fragmented actors. 
Examples of marketplaces are Climate-ADAPT and Climate-fit.city platform. The optimal 
business model is subject to the users of the platform. In presence of for-profit motives, these 
services can charge a periodic fee to interested tools in order to be featured for a prolonged 
period of time. They can also use an advertising model where money is generated in exchange 
of virtual ads. Revenue models can be also built on partnerships, mirroring the third option of 
the DATA layer. Revenue models can also be combined with lump-sum contributions when 
strategic donors (i.e. conferences, sectoral fairs) plan to contribute. 
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Figure 4 | Three layers of climate services, their business models archetypes and associated revenue models 

 
Interfaces are computing processing facilities that help users working with raw data to develop 
their own applications. These are both privately owned and publicly funded. The Copencus 
Climate Change Services (C3S) toolbox (accessible at 
https://cds.climate.copernicus.eu/cdsapp#!/toolbox ) is an operational example and it works in 
direct connection to its upstream parent service. As with the marketplace option, revenue 
models are flexible and can be adapted on different circumstances. They can be structured to 
raise money as fixed percentage of downstream services revenues. They can also be 
designed using a subscription model with periodic fixed payments. Finally, they can work 
leveraging on partnerships with competitors (i.e. Amazon services) interested in acquiring 
market shares in unexplored terrains.  
 
The INTELLIGENCE layer (in green) includes advanced and operational climate services that 
transform information into knowledge. This layer welcomes tools that enable new visions 
building on ambitions and/or that solve specific problems whilst improving decision-making. 
The Intelligence layer is more sophisticated and requires a structured co-development process 
to achieve planned results. Business models can be useful to three core streams: i) analytics; 
ii) insights; and iii) applications. The three streams transform information into knowledge, but 
they differ on the degree of co-production, the tailoring to users’ needs and the adaption to 
domain-specific requirements. They are best described by three generic business models 
(Figure 5). Analytics are domain agnostic: they can be used by several users at the time 
because they are the less tailored compared the rest of intelligence tools. They are designed 
to offer breath-wise information rather than in-depth analyses. Businesses in this space work 
on the tool once using users’ feedback to improve functionalities, but they do not adapt their 
core activities to meet any specific user’s need. Among different risks, they are threatened by 
competition with their own users: up and until users decide to build their in-house infrastructure, 
they have value. Revenues are generated using a pay-per-use model, which may work using 
subscriptions or licensing mechanisms. Customers benefit from outsourcing specialized skills 
and companies, especially if they do not require the continuous provision of the service.  
 
As for the insights component, companies are problem-driven. Climate/weather data are their 
main inputs, but they do not generate breath-wise recurring revenues. Instead, they work on a 
depth-first approach, solving specific problems for customers. Companies in this space 
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generate project-based revenues using a consultancy model: they sell to other entities (i.e. 
municipalities) on a single-license basis. They set up contracts with fixed terms and specific 
values and they may or may not have renewal options in place. Examples include businesses 
that convert weather/climate data into sectoral impacts for the medium and long term. 

 

 
Figure 5 | The three layers of KIBS with associated business and example of commonly used pricing models 

 
Applications are an extension of both analytics and insights. They consist of specific skills 
and competences which meet customers’ needs. However, they use scalable infrastructures 
(such as web-based platform) to reducing fixed costs and build of investments. Companies 
use weather/climate data, but they integrate them in more sophisticated routines. They have 
a strong co-production approach, because they are designed to respond to specific user 
segment’s requests. Examples include services that estimate the impact of a specific climate 
event on a set of interlinked financial portfolios, as well as companies testing if nature-based 
solutions work as flood-mitigation tools in a given area. Companies in this application use a 
problem-first rather than a depth-first approach. Their generic business model is a Software-
as-a-Service (meant as executable or cloud-based), which can be adapted to multiple 
problems and different needs and conditions. Similarly to the Pay-per-use business model, 
these business models operate under licensing agreement, but their pricing depends on the 
customers’ requests. However, the pricing is periodic (i.e. annual, montly) and not anchored 
to the actual use of the infrastructure. These services are very useful if the user (i.e. 
municipality, region) requires constant updates.  
 
The tools selected by city-hubs and developed by REACHOUT partners fall within the 
Intelligence layer of the taxonomy. They are downstream the data production chain and they 
count on continuous user feedbacks and support. By building upon the triple-A toolkit, 
REACHOUT tools help unlocking new visions, solving existing problems or improving decision-
making processes at multiple levels. In the following section, the deliverable introduces the 
empirical analysis of a selected sample of the business model of a selected sample of 
REACHOUT tools. 
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4 The analysis of REACHOUT business 

models 

4.1 A supply side integrated framework 

In this section, the theoretical taxonomy explained in the previous section is tested on a sample 
of climate adaptation services that fit REACHOUT purpose and scope. The aim of this supply 
side exercise is threefold. First, business models are analysed in their core components to 
understand how value is created depending on the layer-stream allocation. Second, strengths 
and weaknesses of each layer-stream are identified to explore where how manageable risks 
are and how serious threats should be handled. Finally, this exercise helps policy-making and 
gives insights about the current and potential future market developments for climate 
adaptation services. 
 
To achieve these three goals, the developers of a selected sample of REACHOUT tools were 
guided through a novel integrated framework that links standard business model analysis with 
social science practices. The novel framework uses a revised version of the business model 
canvas and a SWOT analysis integrated in a PESTLE framework. 

 
First, we categorise the sample into the three layers described above. Second, we use a 
SWOT analysis integrated with a PESTLE framework to look into context-specific 
opportunities, strengths, weaknesses and threats. 

4.1.1 The revised Business Model Canvas 

 
The Business Model Canvas (BMC) is a visual tool made out of nine blocks (Osterwalder, 
Pigneur and Tucci, 2005) that describes the vision of the service (Value Proposition), the 
bundle of actions (Key Activities), actors (Key Partners) and resources (Key Resources) 
required to achieve it, the customers it is intended to (Customer Segments), their relationship 
with management (Customer Relationships) and the channels used to communicate with them 
(Channels); finally, the BMC provides a detailed overview of costs and revenues. Due to the 
dynamic nature of their market and their characteristic as KIBS, the BMC is not the most 
appropriate tool for them. As KIBS, climate services pivot around the concept of co-production: 
they rely on stakeholders to achieve their goals and they internalise users’ feedback, building 
the final product with and for end users. Therefore, we present a revised version of the BMC, 
adapted for and designed to climate services. 
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Figure 6 | Revised BMC, adapted to climate services needs and goals 

 
The revised BMC (Figure 6) is a slim visual and conceptual tool centered around the Value 
Network. It moves from nine to five building blocks and it captures the essence of co-
production, while allowing practitioners to explore other critical areas. The Value Proposition 
would generically describe the bundle of products and services that create value for a specific 
Customer Segment. The Value Proposition is the reason why customers choose a company 
over another. It solves a customer problem or enables a new future.  
In REACHOUT, the Value proposition supports the narratives behind the triple-A toolkit. It 
makes ambitions explicit, it enables analysis of specific problems and it supports action. 
 
The “Channels of user interaction” includes two standard BMC components: the “Customer 
Segments” and “Customer Relationships”. In this revised version, this area tackles the 
customer persona: who is it? What are its skills and abilities, what does the customer persona 
want from the value proposition? The canvas helps identifying present and future customer 
persona. By doing so, it gives development teams a wider overview of opportunities and 
threats. The “Key Activities and the Science behind” includes “Key Activities” and “Key 
Resources” of a standard BMC. In this revised version, this area tackles the core needs to 
realise the value proposition from the developer perspective, per activity. This area recognises 
the key scientific advancements that climate services bring forward, the management needs 
to move from useful to usable science and the marketing requirements to promote the service. 
Each feature impacts on the financial structure of the service: it highlights the most pressing 
investments and forces the management to prioritise. The “Value Network” is the core 
modification of a standard BMC. It is essential to development, deployment and dissemination 
of the service. It is made of two sides: the left-hand describes the contribution of partners and 
stakeholders to achieve the value proposition. Here, both internal and external stakeholders 
should be listed. By making explicit the contribution of each of them, the management team 
has clear ideas of potential synergies, conflicts and tensions and can chart economies of scale. 
The right-hand side includes all the co-production process with the customer persona and the 
key inputs provided by the users.  
 

4.1.2 The SWOT-PESTLE integrated framework 
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The SWOT analysis provides information about both the external environment and the service 
organization's internal capabilities. SWOT analysis is a methodological tool designed to 
optimize performance, maximize potential, manage competition, and minimize risk (Harvard 
Business Review, 2021). SWOT can help determine the efficacy of small or big changes along 
the value chain. As such, it masters performance but also provides a clear overview of potential 
risks. The outcome of a SWOT analysis is a 2:2 grid where one dimension expresses the 
internal vs external factors and the second dimension depicts the positive vs negative impact 
of them. SWOT analysis is a useful risk management tool, but fails at offering an assessment 
or diagnostic of threats and opportunities within a very specific context. This is why this 
deliverable integrates a methodological instrument and a comprehensive framework: the 
PESTLE. 
 
The PESTLE Framework (Witcher and Chau, 2010) is a tool developed in business and 
management literature to group the macro-environment factors that shape the way the 
organisation operates. The PESTLE framework looks at the “big picture” and describes the 
product or service under consideration as part of a business environment where multiple forces 
may play a role. It supports the transformation of “risks into opportunities”, by detecting where 
threats and weaknesses lie (Witcher and Chau, 2010). PESTLE is an acronym that 
encompasses Political (P), Economic (E), Social (S), Technological (T), Legal (L) and 
Environmental (E) factors. 
 
P – Political: Climate adaptation services are tailored for different institutional contexts, with 
specific political agendas and needs. They are all subject to the European Union legislation, 
but they may explore different sectors or domains depending on the political short, medium 
and long-term priorities. At supranational (continental) level, they are funded under the 
Horizon2020 programme. Services need to demonstrate not just the technical and scientific 
advancements, but also the economic and nonmonetary benefits they generate and the market 
readiness to gain shared in their selected business environment. At national level, climate 
services are often required for national security purposes: especially for Disaster Risk 
Reduction the growing need for these forms of innovations is also supported by motivations of 
resilience and social risks. The same logic applies to local levels (regions, provinces and 
municipalities), where decision-takers are often calling for smart technologies to help a better 
management of the available resources.  
 
E – Economic: Under the climate services umbrella, economic considerations are challenging. 
Knowledge (their core input) is an intangible asset that produces direct and indirect positive 
benefits. Climate adaptation services enable cost saving strategies and increase efficiency. 
Also, they open new market opportunities, allowing the generation of revenues, as well as new 
job creation opportunities.  
 
S – Social: climate services trigger vertical cascade innovation effects as well as horizontal 
positive transformations. They act as efficiency boosters by enhancing specific competences 
and specialised knowledge. Also, climate services offer the integration of different modules 
and disciplines. By doing so, they generate additional value on top of the mere economic one. 
Finally, users become simultaneously learners and knowledge generators via a co-design 
process involving new stakeholders that would otherwise be neglected. 
 
T – Technological: climate services are built on science-based and updated models. They 
may also integrate cutting-edged technologies in the data collection, processing and 
dissemination phases. Satellite observations, cloud-based infrastructures, machine learning 
algorithms, but also participatory processes and online interactive platforms are among these 
innovative approaches that may reshape the way the value proposition is delivered.  
 
L – Legal: in the case of climate services, the set of legal requirements and regulations in 
place encompasses mainly market competition (monopolistic environment), data protection 
(the General Data Protection Regulation – GDPR and national pieces of legislation) and 
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intellectual property rights in the case of KIBS. Furthermore, they are normally developed 
under non-competitive agreements and memorandum of Understanding to share the burden 
with other partners and integrate different competences. They may also prescribe the 
application of Non-Disclosure clauses to avoid the diffusion of confidential material.  
 
E – Environmental: given their definition, climate services are concerned with the 
environmental dimension and offer the adequate tools to forecast and face a changing climate. 
However, for the purpose of evaluating their effectiveness, this dimension includes all the direct 
environmental gain that the provision, adoption and diffusion of climate services generate. 
These include the use of climate services to improve or recommend improvements of the 
quality of air, water and soil. 
 

 
Figure 7 | The SWOT-PESLE integrated framework explained 

 
The use of PESTLE has two main advantages: (i) it decomposes the different forces acting on 
the development and adoption of climate services in a given market, reducing the related 
complexity; (ii) it provides a qualitative ranking directing the strategic choices of the service 
towards the most needed factor. When studying business models, the integration between the 
three instruments (BMC, SWOT and PESTLE) realises a holistic view on different types of 
strengths, weaknesses, opportunities and threats per business component. The integrated 
framework (Figure 7) detailed in this report provides a punctual overview of the opening and 
hampering factors of climate services uptake.  

4.2 A first application to a sample of REACHOUT climate 
adaptation tools 

The SWOT-PESTLE integrated framework is used to understand what are the risks and the 
opportunities of different business models by using the revised BMC of individual REACHOUT 
tools as unit of analysis. While the collection of a market representative set of characteristics 
is out of the scope of this deliverable, this exercise indicates the most common supply-side 
limiting and successful factors of diverse climate adaptation services and details their 
associated business models. 
 
We study the preliminary business model of selected REACHOUT tools paying attention 
including the three Triple-A dimensions: Analysis, Ambition and Action.  
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New business models 
are theorised based on 
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success and 
hampering factors.

Business model
innovation

Using the revised BMC, 
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asked to go through 

each component 
flagging strengths, 
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opportunities and 

strenghts

SWOT analysis
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growing market
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dimensions of a 
PESTLE framework.

PESTLE framework

STEP 1

Three layers of climate 
services, their business 

and associated 

revenue models.

Business models 
archetypes

BOX 1. The Triple-A approach - The Triple-A approach is a methodological framework 
that organises RECHOUT tools and services around three pillars: ANALYSIS, AMBITION 
and ACTION. These pillars should not be seen as fixed activities moving from problem 
towards solution, but instead as building blocks allowing selection of services that meet the 
demands of specific stages and topics in the adaptation policy process. Some cities may 
start with formulating adaptation goals, others with identifying actions, based on their 
progress in adaptation planning. Each building block may be revisited multiple times. In 
practice, it turns out to be necessary to approach climate change adaptation as a cyclic 
process, being able to continuously respond to changing insights. 
 
The Triple-A approach builds upon a well-known adaptation policy cycle (visit 
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Among the available options, this deliverable tackles the business model of tools already 
selected by City Hubs. This is motivated by the need to adhere to a feasible and concrete 
adoption plan by potential users. The analysis covers five tools under Analysis (which is also 
the most numerous), one tool under Ambition and two under Action. We cover all the partners 
currently developing tools for city hub. To collect information about the different business 
models, we run semi-structured information with REACHOUT partners responsible for the 
development of selected tools. The semi-structured interview process was designed around 
multiple close (i.e., multiple choice) and open questions. Responses were elaborated to collect 
information on the value proposition, the operational plan and the barriers that threat both. The 
purpose of this methodology is twofold. On one hand, it allows developers to familiarise with 
business models and related concepts and to build a business-oriented mindset with respect 
to their tools. On the other, it provides the opportunity to design a preliminary business model 
and to set up a fully replicable routine for the future.  
 
Table 1 | The tools selected (bold) for the exercise from the Triple-A toolkit (https://reachout-cities.eu/triple-a-
toolkit/ ). Table below provides an overview of all the tools, including the responsible REACHOUT partners 

Tool name Responsible partner 

Adaptation pathway generator tool Deltares 

Adaptation vision, goals, targets and actions workshop CAS 

Assessment of Risk management capabilities CMCC 

Climate Data (Observation/Projection) Explorer UCC 

Climate Resilient City Toolbox  Deltares 

Community Flood Resilience Support System Deltares 

Crowdsource module for climate hazard mapping CAS 
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Dynamic Integrated Flood Insurance (DIFI) model IVM-VU 

Explorer for bias-adjusted extreme values Tecnalia 

GLOFRIS & FLOPROS (Flood damage model) IVM-VU 

Pluvial flood hazard and risk assessment in urban areas (C3S)  CMCC 

RESIN Adaptation Options Library Tecnalia 

Rapid Climate risk screening  CAS 

Sector-based impact diagrams CAS 

Social Vulnerability Tool UCC 

Thermal Assessment Tool Tecnalia 

 

4.3 Results: new business models and business model 
innovation 

A preliminary look at business models (Figure 8) reveals already interesting insights. Some of 
the tools already show features of hybrid business models: the Analytics and Insights have 
common features and allow for flexible developments. Despite being different in content and 
focus, tools have similar approaches to the problem they solve and the visions they support. 
As mentioned, business models are not static objects, but they change overtime. This happens 
especially when technical progresses allow the value proposition to expand first and change 
after. As outcome of the semi-structured interviews, we find that the selected tools are 
improving decision-making (50%), which is itself a function of accumulated knowledge. 
Relatively few tools in the sample (12.5%) solves users’ existing problems. Those users 
requiring improvement of their decision-making have higher degrees of awareness of their 
adaptation needs. They often use tools which may help them planning actions.  

 
 

 
 
Figure 8 |The REACHOUT business model matrix  

 
Business models are centered around the definition of the value proposition, which is 
threatened by come common and/or complementary barriers that threaten it. These reflect the 
five PESTLE framework dimensions and represent potential threat to the whole value that the 
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tool intends to generate (Figure 9). Political barriers – meant as favourable political context 
factors – primarily affect tools that require or address a strong social dimension. It is the case 
for Crowdsource and Rapid Climate Risk Screening, that require social cohesion to realise the 
value proposition. Political barriers also impact applications that move perform analysis but 
generate new ambitions (Social Vulnerability Tool and Community Flood Resilience Support 
System). This is because they trigger forms of paradigm shifts and call for a broader cultural 
change.  
 
Environmental barriers include biodiversity levels and environmental degradation. The natural 
capital is an important, but often neglected component in adaptation. When designing the 
optimal business model, nature become either a booster or a limiting factor of the value 
proposition. For those services helping municipalities designing adaptation plans, the 
Environmental component is non negligible and directly affects the way tools are designed. 
The natural capital also indirectly affects the value proposition. Where the environment is at 
risk (biodiversity losses, degraded areas, etc), decision-takers and civil society may be more 
concerned with its protection and restoration. The same mechanism is triggered in areas with 
high social cohesion: communities are more likely to intervene in protecting the public goods. 
Finally, the environment is likely to expand the scope of value propositions for those tools not 
yet considering biodiversity impacts in their visions, but planning to include them in the future. 

 

 
Figure 9 | The barriers of the value propositions. Shade green represents the indirect channels 

 
The Social side is the most pressing bundle of barriers and threats. This should not come as 
a surprise given the strong co-production that climate adaptation services require. However, 
the nuances of this category are very interested to design potential interventions. The S side 
includes all the factors that affects acceptance from the users. The services that require setup 
via specialised consultants and experienced professionals may benefit from the experience of 
these intermediaries (brokers) to engage with end users. This can reduce communication 
barriers and increase the uptake rate. At the same time, tools should consider a business 
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model that offers significant testing timeframe for the user to appreciate the benefits and 
develop a clear understanding of functionalities. Finally, tools may complement their value 
proposition with network effects. By offering bundle options to multiple users, acceptance of 
these innovations can be boosted. Every business model will have specific recommendations 
in the following section. 
 
The Technological aspects pivot around the data, infrastructure and modelling requirements 
that would fully support the value proposition. Here improvements and progresses can impact 
on the attractiveness of tools, making them also more meaningful to interested users. It is the 
case for better maps, updated datasets and cloud-based infrastructures. Some of the 
technological threats are not necessarily tool-specific: they often survive at company-level, 
hence they require a more strategic resource management.  
 
The L dimension comprises all the legislative requirements and improvements that may affect 
the value proposition. These include EU-level regulations (i.e. the Task Force for Climate 
Disclosure), national legislations (i.e. Flood Directives and Adaptation Plans) or local 
assessments that encourage improved risk assessments. Policies and legislation can 
tremendously push for uptake of these tools: by forcing stakeholders to undertake serious, 
consistent and science-grounded risk identification and assessments, they promote a climate-
aware culture where data and information are essential. The value proposition can be highly 
dependent on policies (as in the case of Pluvial Flood Risk Assessment tool), which threatens 
the uptake and scalability of the service. 
 
Finally, E factors exist from a macro and micro economic point of view. On the macroeconomic 
standpoint, disasters affect losses and financial stability at country level. Its impact can highly 
affect both the regulations in place but also the level of users’ awareness. Tools can build their 
value proposition around the benefits that tools provide. From a microeconomic standpoint, 
tools typically belong to companies that may diversify their offer. Technological improvements 
and business models that value cooperation and internal collaboration can support the value 
proposition. 

 

 
Figure 10 | The interactions between different PESTLE dimensions speak about potential feedback loops that can 
affect the value proposition 
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The links and complementarities between different PESTLE dimensions impact on the value 
proposition, even before engaging with the actual business model design (Figure 10). By 
exploring how different tools respond (or plan to) different challenges, some innovative 
elements emerged. These describe new forms of business model innovation that will be 
explored throughout the project. As mentioned, the outcome of Deliverable 4.1 is not static. 
The list of business models identified and their success and hampering elements constitutes 
a preliminary sketch that must be validated overtime.  
 
The use of SWOT-PESTLE integrated framework led to the punctual identification of six 
different business models (Table 2) that will be detailed in the next section. These are 
candidates that should be validated overtime and may not be successful depending on the 
target market forces. 

 

 

 

 
Table 2| The business models identified for the tools analysed 

 

TOOL Business 
model type 

Business model Business model’s characteristics 

Thermal 
Assessment Tool 

Analytics On demand 
modular setup 

The service is designed through 
pure subcomponents that meet 
users’ requests of add on the value 
basic features generate 

Rapid Climate Risk 
Screening 

Hybrid 
(Analytics-
Insights) 

Freemium Free and open access basic 
features for everyone. Adds-on are 
managed as premiums and they are 
reserved to customers paying an 
agreed amount 

Crowdsource for 
climate hazard 
mapping 

Hybrid 
(Analytics-
Insights) 

Customers-as-
owners 

Citizens own the intellectual property 
of the service and feed in value for 
municipalities 

Social Vulnerability 
Tool 

Hybrid 
(Insights + 
Application) 

Software-as-a-
service 

Value is generated by producing 
routines and models that can be 
integrated in established 
frameworks 

Community Flood 
Resilience Support 
System 

Applications Consulting The tool can be used by experienced 
users but it calls for co-development 
with the provider 

Climate Resilient 
City Toolbox 

Analytics Plug-and-play Customers use basic functionalities 
and explore the visualisation 
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platform. Value is generated by 
allowing them to upload their own 
data 

GLOFRIS Hybrid 
(Analytics + 
Insights) 

Software-as-a-
service 

Value is generated by combining 
multiple models together and 
explore the full range of hazards 

Pluvial Flood Hazard 
Risk Assessment 

Hybrid 
(Analytics + 
Insights) 

Consulting The tool can be used by experiences 
users but it calls for intervention of 
the provider 

 

4.4 Inside the business models: a SWOT-PESTLE analysis 

4.4.1 The On demand modular setup business model  

 
The On demand modular setup business model aims at building a flexible infrastructure 
capable of satisfying on demand requests from users whilst making use of basic functionalities 
accessible for free. The Thermal Assessment Tool (TAT) developed by Tecnalia is an excellent 
candidate for this business model. TAT addresses municipalities’ and policy makers’ needs 
though the provision of authoritative, quality-assured and informative information about past 
and future risk events related to heatwaves. TAT employs open data from European sources 
and provides a value added in transforming raw data into user-friendly and actionable 
information. Beyond the standard heatwave feature, TAT can offer updated heatmaps to 
further enhance value for the users. The value proposition can further expand building upon 
co-production with cities. Requests from the users can be integrated into the standard platform. 
Through co-production, TAT will be able to offer tailor-made solutions and key specific impact 
indicators. Cities experience different heatwave impacts: a tailor-made approach is an 
opportunity to address users’ needs using a true bottom-up approach. The ultimate result of 
such a configuration is the design of a need-based but city-relevant European impact map that 
support EU adaptation visions and plans. 
 
This business model exploits the diversity of requests that cities and stakeholders can have, 
their needs and interests (Figure 13). Each request becomes a standalone module, which may 
or may not be integrated in existing features. Also, specific city-level requests and tailor-made 
indicators also enhance the tool’s market strategy and Tecnalia’s market position (Figure 11). 
Every request is an opportunity to reach new customers. TAT can show new users a growing 
and ever-changing portfolio of alternative solutions already applied to existing customers. This 
approach offers empirical evidence of the team’s capabilities and of the opportunities offered 
by the tools. If this strategy is pursued, the business model will have to plan an operational 
platform with free and open access to standard functionalities and a restricted, user-dedicated 
area for tailor-made indicators. The whole workplan would be disrupted and it would be justified 
only in presence of a significant number of active customers. Co-production does not just lead 
to a more aggressive market strategy, but it also provides the core of a potential technical 
improvement. 
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Figure 11 | On demand modular setup present and future opportunities 

 
TAT collects data and tailored information which become the starting point of more 
sophisticated and machine learning models. Clustering and predictive analyses can scale up 
the use of the tool in the future by exploiting the large amount of data collected. The SWOT-
PESTLE integrated framework includes all these risks and opportunities (Figure 12). TAT has 
a wide room because of the growing interest and awareness around heatwaves and their 
impacts at urban level. Increasing awareness leads to two positive outcomes: i) the customer 
base expands; ii) legislation internalises the need for punctual risk assessments.  

 

 
Figure 12 | The SWOT-PESTLE integrated framework for TAT 

 
Despite being designed for cities and municipalities, TAT has the opportunity to reach the 
private sector by exploiting its modular business model. Different components can feed in-
house models and practices separately. This generates two potential investment channels. 
The standard functionalities should aim at receiving public funding by leveraging on legislation 
and improved risk assessment needs. The on demand modular adds-on, instead, are 
supported by users.  
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Figure 13 | Key elements of the On-demand modular setup business model 

 

 

4.4.2 The Freemium business model 

 
The Rapid Climate Risk Screening (RCRS) is a tool aimed at increasing awareness about 
climate change risks. By allowing users to identify their hazards and risks, the tool quickly 
provides impact diagrams as outcome. It is designed to meet a mandate: share climate change 
knowledge through data and science-based information and empower communities to use 
them. The key feature of the tool lies in the way information is collected, analysed and 
delivered: through a workshop for starters that need to setup their adaptation processes. Users 
are supplied with a list of platforms that fit into the DATA layer and offer datasets. During the 
workshop, users are encouraged to find climate data that can fit their contextual needs. 
Furthermore, users are encouraged to explore alternative sources (i.e. newspaper articles and 
anecdotal evidence) to derive punctual information about the impact of selected hazards.  
 
The outcome of the workshop is a qualitative risk parametrization: city partners are asked to 
rank the impacts based on their likelihood. RCRS aims at improving urban risk assessments 
by increasing the level of awareness about climate change and by offering a platform to learn 
about data sources, their content and format. The workshop is described using a PDF, which 
includes a glossary and the instructions to run an effective session. Once downloaded, users 
are independent and can adapt the tool to their contextual factors. This means that proprietary 
rights about the workshop cannot as such be monetised by the creators. 
 
The suggested business model for this tool is a Freemium one (Figure 14). The workshop is 
left open to the public for free. Users can download instructions and glossary without 
committing to any form of payment. This is suitable for urban areas, policy makers and civil 
society organisations wishing to improve climate change awareness in their community. 
However, the tool can be adapted for a range of private sector users that wish they learnt about 
climate risks, hazards and the likelihood of their impacts. Private actors range from financiers 
willing to include climate intelligence in their models, insurance companies unsure about data 
sources and their management, up to utilities wishing to stress test their planning. These actors 
may require a tailored approach, built on more significant co-production process. They do not 
simply require facilitators, but they need experts in the climate change field to explain what the 
available sources have to offer for their in-house impact diagrams. Given that the private sector 
does not fall into the vision of the tool, the freemium model allows to generate a monetary 
income that can be reinvested into the maintenance and improvements of the free tool.  
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Despite having a similar revenue model, the freemium model differs from the On demand 
modular setup described above. The former builds upon separate components which can be 
sold individually or as a bundle of options for new of existing customers. The latter derives 
monetary flows from the support to users different from the target. The financial flows 
generated from this stream do not have a for profit goal, but serves as investments into the 
free product.  

 

 
Figure 14 | The Freemium business model: its features and motives 

 
The SWOT-PESTLE framework (Figure 15) reveals important elements that should be taken 
into account when developing the projects. Despite being non-profit, the tool still requires 
specialised researchers and action to disseminate its value proposition. Therefore, an 
understanding of barriers, risks and opportunities is required.  
 
As in the previous case, the environmental dimension is poorly reflected. The existence of 
biodiversity indicators and data would change the outcome of the workshop. However, they 
would not affect the uptake or the mission of the tool.  

 

 
 
Figure 15 | The SWOT-PESTLE integrated framework for RCRS 
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The major obstacles have to be found in the Social component. The tool is cheap, easy to use 
and super replicable. However, it requires a time investment from the participants of the 
workshop to take part in the assessment. Communication is crucial. This holds for both the 
free and the premium components. On the free side, users need to engage with the 
participants to share the benefits they receive. On the premium side, there may be mismatches 
in the way participants frame and value risks. The glossary is an ally that helps setting shared 
expectations and supports a mutual understanding of basic concepts. 
 
The biggest opportunities and strengths are on the political and legislative side. In some 
countries (i.e. The Netherlands) legislation imposes stress tests to identify climate change 
impacts. RCSC is a cheap and immediate tool that support first starters through this process. 
By designing a compelling dissemination strategy, this tool can reach both private and public 
actors by leveraging on this legislative maturity. On the political side, the tool is free from policy 
priorities. Its development and existence is not justified by any political agenda and would 
survive even in the unfortunate case of low uptake. The extension from a free to a not-for-profit 
freemium business model widens the customer base significantly improving the chances of 
uptake. Another key element potentially boosting the uptake of RCSC is in the existence of 
extreme climate events. The uprising of adverse climatic conditions has a direct impact on 
shaping priorities within the civil society and across different level of governance. However, 
new skills emerge in academia and across consulting firms: competition to provide training and 
climate risk assessment training is fiercer overtime and may lower the number of potential 
users. 
 

4.4.3 The Customers-as-owners business model 

 
This is a form of business model innovation that was born in the service economy. Originally 
developed in the cooperative space, it is a business model that aims at empowering 
communities by giving them ownership rights and entitlement over the final outcome. The 
rationale behind them is that customer and employee-based firms perform better than capital-
owned ones because of the degree of loyalty they generate. In the case of Crowdsource for 
climate hazard mapping (C4CHM) this is realised through the actors (customers-as-owners) 
that generate value for city hubs and urban areas. C4CHM is a map-based application that 
empower communities by giving them rights to collect data. It aims at solving a problem: some 
communities lack data and information that can become basic elements to build tailor-based 
climate risk assessments. Two levels of users exist: on one hand, municipality are responsible 
for the tool, its management and update. On the other, ordinary citizens collect data and feed 
the tool with the information they collect. Beyond the empowerment motif, the tool triggers 
educational spillovers (Figure 16). Hence, the business model allows for cascade benefits by 
designing a series of incentives that can motivate civil society to take part. 
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Figure 16 | The virtous circle enabled by C4CHM 

 
The SWOT-PESTLE analysis reveals that customers are required to commit time and they 
need to be willing not to finance but to build the tool. To achieve this goal, the tools owners 
(municipalities) can design mechanisms that reward time efforts while also taking chance to 
use the knowledge stock generated (Figure 17). The tool allows a virtous circle around a 
commit-and-reward mechanism: i) citizens collect data on behalf of municipalities. This 
reduces the costs municipalities would incur to collect data. Moreover, it grants municipalities 
with precised and punctual information collected by those who would be primarily affected by 
adverse consequences of climate change; ii) municipalities can set up reward mechanisms by 
using incentives or ownership schemes. These grant citizens with access to a monetary 
endowment that corresponds to a proportion of the benefits that the tool generates. Benefits 
need to be discussed and could refer to reduced losses or benefits derived from adaptation 
solutions. Ownerships triggers the involvement of citizens and increase the feeling of belonging 
to a community while also enhancing the degree of climate awareness. 
 
Currently, the business model works as a free and open infrastructure that does not account 
for potential business exploitation. However, the Customers-as-owner represents a valid 
alternative to the profit motif while also co-producing co-benefits along the knowledge 
production chain. As in the RCSC case, the social dimension is the most interesting. C4CHM 
builds within and for communities. Social cohesion can be strengthened by using the tool, 
leading to multiple co-benefits (i.e. integration, higher tolerance, stronger dialogue). However, 
time investments and willingness to participate are key components of the success of this tool. 
Developers should invest in communicating the benefits to municipalities who – in turn – need 
to translate them in accessible form to their constituents.  
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Figure 17 | The SWOT-PESTLE integrated framework for C4CHM 

 
The social component is intrinsically linked to the economic one. Schools and educational 
institutions are an excellent user base: their involvement in the generation of this tool produces 
a social benefit (i.e. higher involvement) and an economic leverage to abate the costs 
associated with the data collection. Potential new donors arise: media companies and 
philanthropic educational institutions may want to use the data to monitor the action of policies 
and their effectiveness on the ground. Clearly, the economic dimension needs to consider the 
design of the most effective system of incentives and rewards. These may vary depending on 
the contest, the frequency of the data and the purpose of their use. Case studies would help 
identifying the best practices. 
 
Barriers arise mainly on the technological side: data needs quality assurance protocol on a 
regular basis and the responsibility of them remains unclear. C4CHM represents a tremendous 
opportunity from the environmental point of view: citizens and schools could collect biodiversity 
data at neighbourhood degree, leading to increased monitoring of the urban flora and fauna.  
 
Finally, customers-as-owners business models open new debates around data ownership at 
legislative level. While the tool already benefits from open data policies, the business model 
calls for a reflection around the system of incentives, their regulations and potential reward 
mechanisms, that empower community through open data infrastructures.  

 

4.4.4 The Consulting business model 

 
This the most flexible business model of all. It has a flexible revenue model because it benefits 
from dynamic and need-based contracts. Depending on the users’ needs, these climate 
adaptation services can be adjusted both in their scope and technical features. Their uptake 
is influenced by a strong co-development approach. On one hand, the continuous interaction 
with the user requires increased and billable efforts, which weight on the financial structure of 
the service. On the other, it facilitates the development of the final service and reduces the 
user-side effort to integrate it into his/her workstream. Tools belonging to this business models 
also benefit from multi-channel communication strategies, which signal them to novel market 
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segments and non-traditional sectors. They also increase risk awareness among policy 
makers, companies and civil society. 
 
The Consulting business model integrates physical and (potentially) social data in a coherent 
fashion. Integration with other existing tools can increase the value from the user’s perspective. 
Community Flood Resilience Support System (CFRSS) can expand its value proposition by 
linking risk assessment for coastal flooding to hospital and health operators needs. This 
integration would support emergency operations by showing the easiest, quickest and safest 
routes from hospitals to flooded areas. Higher asset level data can inform more punctually 
Pluvial Flooding Hazard Risk Assessment (PFHRA) better informing new user segments while 
also adding ad-hoc modules. 
 
Climate information are transformed into a more personalised outcome to which people and 
companies can relate to. This aspect is extremely important when it comes to cities and urban 
areas: it helps decision-makers targeting priorities and it connects social cohesion, equity and 
fairness with climate adaptation. On the other hand, these services face the risk of low 
scalability. Since they depend on the network of stakeholders to put co-development in place, 
they risk bottlenecks in the information inflow. Low scalability can also arise from high upfront 
requirements and initial investments. An example of it is the CFRSS tool, which requires a 
specialized consultant in its setup phase. Despite the tool requiring relatively low skills in its 
usage, the local setup cannot be performed without the help of a Deltares team member. This 
need hampers the possibility to reach high volumes of first time users.  
 
Finally, these tools benefit from a coherent methodological approach, linked to diverse needs 
and specificities. Development teams can learn from unique perspectives to derive general 
understandings and considerations which can be ultimately adapted to new settings. However, 
given their consulting approach, services are at risk of low compatibility with users established 
routines and frameworks. These weaknesses may hamper their effective use and calls for 
deeper understanding of users’ needs and specificities. 

 

 
Figure 18 | The SWOT-PESTLE integrated framework for consulting business model 

 
The integration of SWOT analysis and PESTLE framework (Figure 18) reveals important 
windows of opportunities for the Insights layer, but also diverse business risks. On the political 
side, these tools are at risk of priorities swing. This means that policy coherence is essential 
across multiple governance levels to guarantee legacy of these innovations. On the other 
hand, climate adaptation is increasingly relevant in the global and European landscape. Legal 
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requirements and risk assessments frameworks push for the adoption of these tools, which 
leads to increasing market opportunities. At the same time, competition from incumbents and 
established players is fiercer.  
 
On the economic side, these business models do not exploit or create economies of scale if 
they do not take full advantage of machine learning and AI progresses. They are highly 
dependent on co-development and they require a strong understanding of single specificities. 
They are highly human capital-intensive. There are wide opportunities to process 
automatization: technology can help valuing human expertise without sacrificing 
standardisation opportunities. The social side reflects the impact these services can have on 
end users. Their inclusion in policy and decision-making can bring equity and fairness into 
adaptation strategies and plans building synergies across multiple goals. At the same time, 
diversity in skills and abilities require a wider effort in communicating benefits.  

 

4.4.5 The Software-as-service (SaaS) business model 

 
This business model is the easiest to move from research outputs into operational services. It 
requires development teams to build executable softwares or pieces of codes (including 
models) that users can include in their routines. They enhance other services or other routines 
by including new pieces of information that can contribute to better identification or risks, 
vulnerabilities and exposures. In REACHOUT, services that use this business model tend to 
fill a knowledge and/or research gap: they tackle dimensions that are rather neglected (like 
social vulnerability or multi-hazards). They may also enable a cultural shift that moves away 
from a pure economic logic based on cost-benefits analyses and brings vulnerability and 
human environments at the heart of the problem. They are also instrumental to research and 
academia as they contribute to new model developments and novel data processing routines. 
 

 
Figure 19 | Identifying barriers to uptake and scalability 
 
These business models are based on value judgements that users make (Figure 19). They are 
highly exposed to market barriers. This holds particularly in the proof of concept phase: the 
user may require a significantly high number of tests over a fairly long period of time. This is a 
crucial aspect of any climate service but requires the adoption of a careful plan: too many 
attempts may prolong excessively the development phase and may kick the services out of 
the market even before conquering market shares. Tools should (i) identify a precise user, 
while also planning alternative potential clients; (ii) determine and respect an acceptable period 
to test the results of the service before engaging in a market phase. The second point is also 
relevant in terms of competition: bigger or better equipped players may observe the positive 
benefits generated by the use of climate services and can step in the market before allowing 
tools to have market shares. 
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These tools also face compatibility issues (Figure 20): they are based on their own routines 
that may challenge established workflows in their user’s dynamics. Co-production processes 
is a powerful ally. It enables developers to tackle where the main barriers are and it provides 
the opportunity to establish a common language. Tools that relate to other businesses can find 
hard to update their routines as required. Investments in technology and data collection ca 
overcome this bottleneck.  
 

 
 
Figure 20 | The SWOT-PESTLE framework for SaaS business model 

 
A good example of compatibility dynamics is offered by the Social Vulnerability Tool, which 
relies on census data, provided by local authorities of a given country. If and when linked to 
existing tools, established routines may not be fully replicated, but they may require 
intervention from the developers’ point of view. Furthermore, more frequent updates may boost 
the usability of the tool in tandem with others.  

5 Outlook 
 
The supply side analysis of a selected sample of REACHOUT’s business models open new 
research avenues. First, business models are not static objects. Hence, they should be 
monitored overtime and changed depending on market conditions and internal structures.  
 
Second, the business models hereby presented refer to the single tools. They should be 
checked and validated within the developer’s business structure: are they compatible with the 
strategic objectives that companies have for the medium and long run? These questions 
already came out during the interviews process with developers. Tecnalia, for example, 
recognized the potential to expand the value proposition of TAT by introducing cloud-based 
infrastructures and machine learning routines. However, these changes are subject to internal 
discussions and to the decision of the whole Tecnalia’s management to pursue a cloud-based 
strategy for their tools and services. TAT can pave the road and may serve as a test of these 
potentialities.  
 
Third, this report explores existing barriers and opportunities without surveying the demand-
side. A careful evaluation of users’ willingness to invest, willingness to support and willingness 
to use to services can provide a reality check that potentially alters business models. These 
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concerns fit within the second half of the project and will explored in later stages using 
analogous methods.  
 
Fourth, the business models identified and proposed in this report are partly subject to the 
European willingness to promote a market for adaptation services. The set of rules and norms 
that help EU citizens, businesses and decision makers to increase resilience will represent a 
tremendous ally for any REACHOUT tool. The European landscape will be scanned and 
explored in later stages of the project. The set of business models hereby identified will be 
then cross-checked. 
 
Finally, the revised business model canvas and the SWOT-PESTLE framework represent a 
useful tool for other projects and applications in and outside Europe. By introducing this 
stepwise approach, we hope to contribute to operationalizing climate services and adaptation 
tools and to stimulate a more integrated research-action practice. The process is suitable for 
internal and workshop-style reviews, with or without users. Its use can support business model 
innovation and can accelerate a policy discussion on how to support the nascent market of 
climate urban adaptation services. 
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