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1. Introduction

The Market Readiness and Societal Value Evaluation Frameworks have been developed to
support innovators, businesses, start-ups, and investors in evaluating the readiness and
potential impact of marine restoration projects. These frameworks provide a structured
approach to self-assessment, addressing the unique challenges in marine restoration and
guiding users from initial concept through to commercialization.

At the core of this deliverable is the Evaluation Framework (Chapter 3), a comprehensive
decision-making tool that allows users to navigate the complex requirements of marine
restoration projects. This framework serves as a systematic method for fracking readiness
across technical, market, and societal dimensions, helping users evaluate not only the
progress of their projects but also their societal value. In marine restoration—where initiatives
must address ecological, regulatory, and social considerations—a clear framework is
essential. By establishing specific readiness levels, the framework enables projects to progress
through critical stages while ensuring alignment with best practices and regulatory
standards.

For stakeholders engaged in sustainable marine technology, understanding market readiness
and societal impact is vital for securing investment, gaining community support, and meeting
regulatory requirements. The frameworks empower users to assess each phase of their
projects with clarity, facilitating effective planning, smoother market entry, and a greater
likelihood of long-term success.

Overview of Readiness Levels and Stages

To guide marine restoration projects from idea to sustainable scaling, the frameworks define
readiness levels across several key dimensions—demand, technical, business, commercial,
regulatory, acceptance, societal, and environmental, social, and governance (ESG) criteria.
Each level corresponds to distinct stages in the project lifecycle:

1. Idea Generation and Validation (Conceptuadlize): Early-stage exploration to assess the
feasibility and demand for the idea.

2. Concept Development and Planning (Prototype): Testing initial concepts and
planning for development.

3. Startup Formation and Development (Develop & Test): Building the prototype and
conducting trials.

4. Market Entry and Growth (Commercialize): Infroducing the product to the market
and driving adoption.

5. Sustainability and Scaling (Sustain): Expanding reach, improving scalability, and
ensuring long-term success.

Each readiness level offers a set of steps that guide users through these stages with specific
milestones, checklists, and case examples in marine restoration, creating a structured
roadmap to follow.
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Structure of the Deliverable

The deliverable comprises two main components:

1. Readiness Level Guidelines offer detailed steps to achieve each readiness level,
using marine restoration examples to showcase best practices in project
development, regulatory compliance, and societal engagement.

2. Evaluation Framework presents a decision-free tool for self-assessment, guiding users
through project milestones with step-by-step prompts, ensuring projects meet
essential readiness criteria, reduce risks, and enhance viability.

This framework will be available as an online tool and PowerPoint, making it accessible for
both on-site and remote use. It empowers users to systematically assess their projects,
prioritize next steps, and measure progress efficiently.

Outcome and Goals

By following these guidelines and using the evaluation framework, users can expect to
achieve a well-rounded project readiness. They will be able to identify areas for
improvement, prioritize tasks, and align their projects with market needs, regulatory
standards, and societal expectations. This deliverable ultimately provides a roadmap for
translating innovative ideas into sustainable, market-ready solutions that contribute positively
to marine restoration and environmental resilience.
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2. Readiness Level Guidelines

This chapter provides comprehensive guidelines for assessing readiness across multiple
dimensions critical to the success of marine restoration technologies and initiatives. Each
readiness level represents a unique perspective on the development and deployment of
sustainable solutions.

Each section details the steps within these readiness levels, offering a clear roadmap from
concept to implementation and commercial success. The guidelines include a brief
overview, practical HOW to steps for progressing through each stage, and real-world marine
restoration examples. These examples illustrate the practical application of each readiness
level, showing how projects can address specific needs, meet regulatory standards, secure
market acceptance, and contribute positively to environmental, social, and governance
objectives. This structured approach aims to equip teams with actionable insights to
navigate and advance marine restoration projects through each readiness phase with
confidence.

2.1 Demand Readiness Level

The demand for quick, effective, large-scale, and individualized coral reef restoration is
anficipated to rise as a result of the increasing degradation of coral reefs driven by climate
change (Graf, 2023). The Demand Readiness Level (DRL) is an additional scale to the
Technology Readiness Level (TRL). It measures the maturity level of a need's expression by a
potential innovator in a specific market, including leading markets focused on eco-
innovation. Furthermore, it aims to understand and explain the gap between a technology
push caused by TRL and a market pull that features a DRL (Paun, 2011); (Paun, 2012); (Kwon,
2018).

Stage 1: Conceptualize

Step 1: Occurrence of feeling "something is missing”

This is generally an informal, unstructured recognition of a potential need or problem, but
without a clear understanding or definition of what exactly is needed or how it might be
addressed.
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HOW TO

By answering at least one of the following questions with YES, you can uncover informal and
unstructured recognition of gaps and unmet needs in ocean restoration, laying the
groundwork for deeper exploration and eventual innovation.

1.
2.

= 9 @ N

13.

14.

Step 2:

Are there noticeable changes in the ocean ecosystems that concern you?

Are there specific areas or species that seem to be deteriorating despite current
efforts?e

Do local communities and stakeholders say something about the current state of the
oceane

Have you heard any recurring complaints or concerns from those involved in or
affected by ocean activitiese

Are there restoration projects or initiatives currently underway, and do they seem
effective?

Are there areas where current restoration methods seem to be failing or
underperforming?

Is there anything that frustrates you about the current state of ocean restoration?

Do you wish that something could be done differently or better in ocean restoration?
Do people informally discuss potential issues or needs in ocean restoration?

. Have there been any “aha” moments or sudden realizations about missing elements

in current practices?e

. Are there any resources or fools you feel are lacking in your efforts to restore the

ocean?

. Are there any ideas or innovations you've come across that haven't been fried but

seem promising?
Are there any broader environmental or societal impacts being neglected in current
ocean restoration effortse

Do you think the future of ocean restoration could be shaped differently by
addressing missing elements?

Identification of a specific need

At this step, the vague feeling that "something is missing”, can be improved, streamlined or
made more sustainable evolves into a more concrete understanding of what is required. This
could be recognizing a gap in the market, a specific product feature that is lacking, or a
particular problem that needs solving. The need is identified but not yet explored or defined
in detail.
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HOW TO

To delve deeper into identifying these needs, methodologies that offer structured
approaches for fostering innovation are employed. This process is often referred to as Design
Thinking or User-Centered Design (UCD). Both methodologies focus on understanding and
addressing the needs and challenges of users to create innovative solutions. Both
approaches involve multidisciplinary teams and stakeholders throughout the process to
ensure diverse perspectives and ideas and therefore encourage creative thinking and
exploring multiple solutions. Emphasizing an iterative development helps identify potential
issues early, reducing the risk of failure.

Design Thinking

Design Thinking is a solution-focused, iterative approach to problem-solving that seeks to
understand the user, challenge assumptions, and redefine problems in an attempt to identify
alternative strategies and solutions. This approach can be applied to a wide range of
challenges beyond just product design, including business strategy, organizational change,
and process improvement.

Table 1 Demand Readiness Level: Design Thinking

Objective Techniques / Activities
Understand the user's needs and  Observation, interviews, empathy
1. Empathize experiences. maps.

Clearly articulate the problem to  Problem statements, point of
2. Define be solved. view statements.

Generate a wide range of ideas  Brainstorming, mind mapping,
3. lIdeate and potential solutions. sketching.
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User-Centered Design (UCD)

User-Centered Design is an iteratfive design process that focuses on the users and their needs,
preferences, and limitations at every phase of the design and development process. The aim
is to create products that provide a great user experience. Develop User Scenarios

Table 2 Demand Readiness Level: User-Centered Design (UCD)

Objective Techniques / Activities

Gain a deep understanding of

1. Understand the the users, their environment, !E’rhno_grophic studies, user
User Context and the tasks they need to inferviews, contextual
inquiries, personas.
perform.
2. Specify User Define and document the user's User stories, use cases, task
Requirements needs and requirements. analyses.
EXAMPLE

An example could be the identification of a specific need for improving coral reef health.
This might result from observing declining coral populations and recognizing the need for a
solution to enhance coral growth and resilience against environmental stressors. At this level,
the specific need (improving coral reef health) is identified, but detailed strategies or solutions
to address the need are not yet developed.

Step 3: Identification of the expected functionalities for a new product or service

After recognizing a specific need, the focus shifts to outlining what features the new solution
should have to effectively address the identified need. This involves specifying what the
product or service should do, how it should perform, and what problems it should solve, thus
providing a clearer direction for development and design.
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HOW TO

Table 3 Demand Readiness Level: HOW TO identify a new product or service & Example

Objective

Example

1. Define the Core

Determine the main
purposes of the product or

Enhance user convenience,
improve efficiency, reduce

Objectives : ;
service. costs, or increase safety.
For a new app, key
2. List Key Outline the primary feafures  functionalities might include

Functionalities

that the product or service
must have.

user authenfication, data
synchronization, and
notification systems.

3. Determine
Performance
Requirements

Specify how the product or
service should perform under
different conditions.

Speed, accuracy, durability,
and scalability.

4. Identify Problem-
Solving Capabilities

Highlight the specific issues
the product or service aims
to solve.

Reducing environmental
impact, minimizing user errors,
or lowering maintenance
costs.

5. Incorporate User
and Stakeholder
Needs

Consider the needs and
expectations of users and
other stakeholders.

Conduct surveys, focus
groups, or interviews to
understand their requirements.

6. Explore Innovation
and Unique Features

Identify any unique features
that could differentiate the
product or service.

Integration with emerging
technologies, user-friendly
interfaces, or advanced
analytics.

Table 4 Demand Readiness Level:

Action Plan for Identifying Functionalities

Objective

Techniques / Activities

1. Conduct
Stakeholder
Workshops

Engage various stakeholders
(users, customers, partners,
and team members) to
gather diverse perspectives.

Use brainstorming sessions to
identify potential
functionalities.

2. Benchmarking and
Research

Study similar products or
services in the market to
understand best practices
and gaps.

Analyze competitor offerings
to identify opportunities for
innovation.

3. Develop User
Scenarios

Create detailed user
scenarios and use cases to
envision how the product or
service will be used.

Map out user journeys to
identify necessary features
and potential pain points.
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EXAMPLE

In the context of marine restoration, an example could be the development of a new artificial
reef structure that is designed to support fish populations and promote coral growth. The

expected functiondlities for this new product might include:
e Ability to attract and provide habitat for various marine species

e Durability and stability in different marine environments
e Eco-friendly materials that do not harm the ocean's ecosystem
e Features that facilitate the growth of coral polyps

Step 4: Quantification of expected functionalities

This step involves setting specific, measurable targets for the functionalities identified in the
previous step. Quantifying functionalities ensures clear performance standards and
benchmarks, guiding further development and testing. By quantifying the expected
functionalities, clear guidelines and standards are established for the development and
assessment of the new product or service.

HOW TO

Table 5 Demand Readiness Level: HOW TO quantify expected functionalities & Example

Objective

Example

1. Set Performance

Define specific
measurements for each

Durability (years), Speed
(tfransactions per second), Efficiency

Metrics . . .
functionality. (energy consumption).
2. Establish Determine acceptable System uptime (99.9%). Response
Benchmarks performance thresholds.  time (under 2 sec), Accuracy (95%).

3. Specify Targets

Set precise goals the
product or service must
achieve.

Support 1000 concurrent users,
withstand waves up to 3 meters,
increase biodiversity by 20%.

4. Create Testing

Criteria

Develop criteria to test if
the product meefts the
targefts.

Load testing for capacity, stress
testing for durability, field trials for
ecological impact.
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EXAMPLE

Returning to the example of artificial reefs, the expected functionalities of the prior step could
be quantified as follows:

e Ability fo attract and provide habitat for various marine species:
o Aftract at least 20 different species of marine life within the first year.
o Document the presence of breeding activities within two years.
e Durability and stability in different marine environments:
o Maintain structural integrity with less than 5% degradation over 5 years.
o Withstand currents and storms up fo certain specified weather conditions.
e Eco-friendly materials that do not harm the ocean'’s ecosystem:
o Utilize materials with a 0% toxic release rate.
o Ensure all materials are sourced sustainably and have a minimal carbon

footprint.

e Features that facilitate the growth of coral polyps:
o Achieve a40% increase in coral polyp attachment and survival rate within the
first 2 years.
o Design structures to optimize water flow and nutrient availability conducive to
coral growth.

Step 5: Identification of system capabilities

This step focuses on understanding and defining the complete set of capabilities the system
needs to meet the quantified functionalities from the previous step. It involves analyzing
technical, operational, and functional requirements for effective performance. By identifying
these capabilities, the system's overall requirements are clarified, guiding detailed design

and implementation.

HOW TO

Table 6 Demand Readiness Level: HOW TO identify system capabilities & Example

Objective

Example

1. Technicadl
Requirements

Identify hardware,
software, and
technological needs.

Processing power, storage capacity,
network infrastructure.

2. Operational
Requirements

Define the operational
conditions and
constraints.

Operating environment,
maintenance schedules, user
support.

3. Functional
Requirements

Ouftline the specific
functions the system must
perform.

Data processing, user interface,
security features.

4. Integration Need

Determine how the
system wiill infegrate with
existing systems.

Compatibility with current software,
data migration processes, API
requirements.
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HOW TO

Review
Expected
Functionalities

Start by revisiting the quantified expected functionalities from
Step 4.

Ensure you have a clear understanding of each functionality
and its importance to the overall project.

Decompose each functionality info smaller, manageable

2. Break. Dow.r! sub-tasks.
funchonallhes Identify the core actions or processes required to achieve
info Sub-Tasks each functionality.
3. ldentify For each sub-task, determine the specific capabilities
Required needed.
Capabilities Capabilities can include technologies, processes, skills, and
resources.
For example, if a functionality is continuous water quality
monitoring, the required capabilities might include high-
precision sensors, data analytics sofftware, and reliable power
sources.
4. Map Create a matrix or mapping that links each expected
Functionalities functionality to the corresponding capabilities.
to Capabilities Ensure there is a clear connection between what needs to
be achieved and how it can be done.
5. Detail Technical Specify the technical requirements for each capability.
Requirements This includes hardware specifications, software features,
operational protocols, and environmental considerations.
6. Assess Resource Identify the resources required to develop and implement
Needs each capability.
Resources might include financial budget, human resources,
materials, and time.
7. Plan for Ensure that the identified capabilities can be integrated into
Integration the existing system or environment.
Consider compatibility with current systems, ease of
implementation, and potential risks or challenges.
8. Develop an Create a detailed plan outlining the steps to develop and
Implementation deploy each capability.
Plan Assign responsibilities, set timelines, and establish milestones
for progress tracking.
9. Validate Check the feasibility of the planned capabilities against
Feasibility project constraints like budget, fimeline, and technical
limitations.
Adjust the plan as necessary to ensure realistic and
achievable outcomes.
10. Document and Document the mapping of functionalities to capabilities and

Communicate

the implementation plan.
Communicate the plan to all stakeholders to ensure
alignment and understanding.
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EXAMPLE

Table 7 Demand Readiness Level: HOW TO translate the expected functionalities into needed capabilities

Expected Needed Capabilities

Functionality

Ability to attract and e Design of modular structures that mimic natural coral reef
provide habitat for complexity to facilitate diverse species habitation

various marine e Selection of materials that are safe for marine life and
species promote bio-colonization

o Engineering designs that can withstand high wave energy
and adverse weather conditions

e Use of robust materials tested for long-term degradation in
saltwater

Durability and stability
in different marine
environments

e Research and development of sustainable, biodegradable
materials

¢ Compliance with environmental regulations and standards for
marine construction

Eco-friendly materials
that do not harm the
ocean's ecosystem

e Incorporation of texture and surface features suitable for
coral larval attachment and growth

e Development of nutrient distribution systems within the
structures to support coral health

Features that
facilitate the growth
of coral polyps
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Table 8 Demand Readiness Level: Translation of expected functionalities into need capabilities

Step 7: Definition of the necessary and sufficient competences and resources

Here, the focus is on identifying and securing the skills, expertise, and resources required to
develop and deploy the capabilities identified in the previous step. This step ensures that the
project team is equipped with all necessary tools and knowledge to execute the project
successfully. By matching financial, fechnological, and human resources to the project's
requirements, the aimis to ensure that the project is not only theoretically sound but also
practically achievable.

HOW TO

o Assessing the skills and knowledge needed among the project team
e Determining the material, technological, and financial resources required
e Planning for the acquisition or development of these competences and resources

Step 8: Identification of experts possessing the competences
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Finding and putting together a group of people with the specialized knowledge and abilities
required to meet the competencies listed in step 7 is the main goal of step 8. This stage
assures that the appropriate human resources comply with the demands of the project. The
goal is to create a capable and effective team that can drive the project towards successful
completion. For example, competences can be secured by including experts in the team,
such as marine biologists, environmental engineers, and project managers.

HOW TO

e |dentifying key roles and the specific expertise required for each role.

e Searching for candidates through professional networks, academic institutions,
industry associations, and other relevant platforms.

e Evaluating potential team members based on their qualifications, experience, and
ability to contribute to the project's goals.

Step 9: Building the adapted answer to the expressed need in the market

The objective of this step is to develop and finalize the solution that directly addresses the
needs and requirements identified earlier in the process. This involves integrating all the
capabilities, competences, and resources to create a product, service, or system that meets
or exceeds market expectations.

HOW TO

e Finalizing the design and specifications of the solution based on feedback and ftesting
results from previous steps

e Ensuring that the solution is scalable, sustainable, and economically viable

e Preparing for implementation, which may include production, deployment, and
market infroduction.

NOTE: THE FINAL STEP OF THE DEMAND READINESS LEVEL ESSENTIALLY ALIGNS WITH THE
ACTIVITIES FOUND IN THE TECHNICAL READINESS LEVEL AND BUSINESS READINESS LEVEL,
FOCUSING ON THE DEVELOPMENT AND FINALIZING SOLUTIONS THAT MEET THE MARKET NEEDS.
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2.2 Technical Readiness Level

From the conception of anidea to its practical implementation, the Technical Readiness
Level (TRL) assesses the maturity of a technological product by applying the necessary
indicators to categorize the nine stages of technology readiness (Manotungvorapun, 2021).
In the maritime sector, technological advancement is increasingly needed as climate
change threatens marine ecosystems like coral reefs (Graf, 2023). New marine technologies
actively support environmental monitoring and surveillance, coral and rubble transfer,
resilient coral varieties, and data analytics (Gibbs, 2021).

This section outlines the technological development process to support assessments and
comparisons of technology maturity.

Stage 1: Conceptualize

Step 1: Study, discover and set basic assumptions

At this initial stage, scientific research is tfranslated into practical insights. Researchers study
and discover fundamental properties and principles, forming basic assumptions. This often
involves conducting foundational experiments and collecting preliminary data to
understand key characteristics and establish a theoretical framework for future
development.

HOW TO

1. Identify Research Objectives:

Identify the problem, threat or challenge to be addressed. Define the scientific
questions and set clear discovery goals.

2. Conduct Literature Review:

Review existing scientific literature to understand current knowledge and identify
gaps.

3. Formulate Hypotheses:

Develop basic assumptions and hypotheses based on the initial literature review and
define the theoretical framework guiding your research.

4. Design Initial Experiments:

Plan experiments to test hypotheses effectively and investigate fundamental
properties.

5. Collect Preliminary Data:

Gather initial data through experiments, observations, or simulations, using
appropriate methods and tools for data collection, such as sensors or analytical
instruments.
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6. Analyze Data:

Interpret the preliminary data to understand basic trends and patterns, validate
findings with statistical methods and refine your assumptions.

6. Document Findings:

Record all data, experimental setups, and analyses meticulously.

8. Integrate Ecological Knowledge:

Employ continuous multiparametric monitoring methods to collect biological and
environmental data.

9. Refine Understanding and Technology Need:s:

Use data to improve your understanding and outline technology needs for further
development.

10. Review and lterate:

Regularly review findings, adjusting and refining the research approach as needed.

EXAMPLE

For instance, studies on the fundamental properties of materials might be conducted at this
point (Mankins, 1995). Understanding ecological structures is crucial for ecosystem
restoration, yet such knowledge is often lacking. Continuous multiparametric monitoring
methods that integrate simultaneous biological and environmental data collection for the
widest range of species can provide this essential ecological information.

Step 2: Create concepts of technology and/or apply technology formulas

In this stfage, researchers create and define practical applications based on the basic
principles identified in the previous step. These concepts remain theoretical, as they are not
yet validated by detailed analysis or experimental evidence. This step involves the initial
design and feasibility assessment of the technology, setting the foundation for future
development and festing.
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HOW TO

1.

Define the Practical Application:

Identify how principles from Step 1 can solve specific problems and needs and
outline potential applications and use cases.

2. Develop Initial Concepts:
Create preliminary designs or models for the technology that address practical
constraints and requirements.

3. Conduct Feasibility Studies:
Evaluate concepts through theoretfical analyses (concept viability evaluation) and
simulations or basic models (testing inifial assumptions) to refine them.

4. ldentify Technological Approaches:
Explore and assess different technological solutions and approaches for
implementing the concepts and assess the potential effectiveness and practicality of
each approach.

5. Document the Conceptual Framework:
Record detailed descriptions of the concepts, including theoretical foundations and
expected functionalities and prepare documentation that outlines the feasibility and
potential impact of the proposed technology.

6. Plan for Experimental Validation:
Outline a roadmap for testing and validating concepts in future TRL steps, identifying
necessary resources, tools, and methods needed for future experimental analysis.

EXAMPLE

In the context of ocean restoration, Step 2 might involve conceptualizing scalable restoration
methods. These methods should be capable of working effectively at fine spatial scales while
covering broad reef areas efficiently. For example, researchers might develop a conceptual
design for a robotic system that can deploy coral fragments over large areas with minimal
human intervention. This system would need to be labor-efficient, reliable, and easy to
operate, requiring minimal professional oversight (Gibbs, 2021). During this step, research
would focus on creating these concepts and technological approaches before moving to
experimental validation.
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Step 3: Analyze and experiment core functions and/or prove key elements of the
concept

In Step 3 of the maturation process, the focus shifts towards analyzing, experimenting, and
proving the core functions and key elements of the concept developed in the earlier stages.
This step involves rigorous research and development (R&D) to empirically validate the
analytical forecasts and ensure that the technology or concept can perform as expected
("eroof-of-concept”) (Mankins, 1995).

HOW TO

1.

Define Objectives and Hypotheses:

Outline objectives to validate the concept’s core functions and formulate hypotheses
based on prior analytical forecasts and theoretical foundations.

Design Experiments:

Develop a detailed lab plan, selecting appropriate methods and fools. Identify
controls and variables for accurate, reproducible measurements. Design analyfical
studies to contextualize the technology, possibly using simulations, statistical analyses,
or comparative studies.

Conduct Experiments and Data Collection:

Implement the experiments as planned, using precise instruments and
methodologies. Gather empirical data meticulously, ensuring accuracy and
consistency. Maintain detailed records of all experimental conditions and
observations.

Analyze Results:

Analyze the data using stafistical and computational tools, identifying patterns
correlations, and deviations and validating significance. Compare findings with initial
forecasts and place them in the broader context of the field.

Validate Proof-of-Concept:

Confirm that the concept’'s core functions, and key elements work as intended,
documenting the entire process, including methodologies, data, analyses, and
conclusions.

Iterate and Refine:

Use experimental insights to refine and, if necessary, retest the concept to address
any discrepancies or unexpected results.

Prepare for Next Steps

Compile reports summarizing findings, proof-of-concept validation, and implications,
while outlining next steps like scaling up, field tests, or pursuing funding and
partnerships.
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EXAMPLE

The table below presents specific technologies for marine restoration, offering more
detailed examples than the previous step and highlighting opportunities for further

development.

Table 9 Technical Readiness Level: Technology required for at-scale reef restoration (Gibbs, 2021)

Reef Restoration

Technology

1. Rubble Stabilisation,
Substrate Preparation

2. Aquaculture/nursery
facilities, collection of wild
spawn

3. Transport and plant young
corals, fragments

4. In-situ Treatments

5. Cooling and shading,
predator removal

Mechanized methods of applying
biochemical freatments, physical material
handling mechanization.

In facility material handling and monitoring,
larval slick location and harvesting

Vessels and vehicles to fransport and plant
young corals, semi-automated methods to
identify suitable fine-scale planting locations

Vehicles to apply in-situ (underwater)
freatments

Physical shading structures, atmospheric
modification vessels, underwater vehicles to
identify, monitor and eradicate biota.

Stage 2: Prototype

Step 4: Test key components in laboratory conditions

Step 4 focuses on testing key components in controlled laboratory conditions to verify their
functionality and identify any issues. This stage ensures the components meet performance
expectations and are ready for more complex testing or real-world applications. However, if
lab testing is not feasible, move on to Step 5: Conduct an in-situ test, with thorough risk
assessments and preventative measures in place to address potential issues.
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HOW TO

1.

Identify Testing Environments:

Select real-world or simulated environments that closely resemble the conditions
where the technology will be used.

Design Test Protocols:

Develop protocols that outline how the technology will be tested in these new
environments, including specific conditions and performance metrics.

Implement Testing:

Conduct the tests according to the protocols, ensuring accurate data collection and
monitoring.

Analyze Performance:

Evaluate the technology’'s performance in these new settings, comparing it fo
laboratory results and expected outcomes.

Refine and lterate:

Use the insights gained to make necessary adjustments and improvements to the
technology before further scaling up.

EXAMPLE

An example of marine restoration technology atf Step 4 is experimental oyster reef restoration.
At this stage, the technology has already been validated in earlier steps. Now, the key
components, such as reef structures and oyster larvae, are infegrated and tested together
in a controlled lab environment. These tests are conducted in simulated or semi-realistic
settings that mimic natural conditions, such as water flow and salinity, to evaluate how well
the components work together before moving to real-world application.

Step 5: Extend the key component test from laboratory to other relevant
circumstances

Step S involves testing the key components outside the laboratory in real-world or simulated
environments to evaluate performance under diverse conditions. This step helps to
understand how the technology behaves in practical seftings and identify any issues that
might not have been apparent in controlled lab conditions. By extending testing to these
environments, you can assess the technology's reliability, effectiveness, and scalability,
making necessary adjustments based on observed performance and environmental
intferactions.
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HOW TO

1.

Develop Models:

Create detailed models of the core system and subsystems based on previous tests
and designs.

Select Testing Environments:

Choose real-world or simulated environments that accurately represent the
conditions where the technology will be used.

Design Test Scenarios:

Outline scenarios and protocols for testing the models, including conditions and
performance metrics.

Conduct Testing:

Implement the tests, monitoring the performance of both the core system and
subsystems in the chosen environments.

Analyze Results:

Evaluate how well the infegrated system and its components perform, identifying any
issues or improvements needed.

Refine and Adjust:

Adjust the system based on test results to improve functionality and integration.

ror driniciyur Cordi recis, Sdicp o woOuld ITvolve 1esIINy INe 1ect SIHUCIUICS 1T COUSITUl wJlers Ul
confrolled marine environments rather than just the lab. This might include deploying the reefs
in various marine conditions fo monitor their impact on local ecosystems, assess their
durability, and ensure they provide the infended ecological benefits. Data collected would
help refine the reef design and improve its effectiveness in real-world conditions.

Step 6: Test models of core system and subsystems or models in relevant
circumstances

Step 6 involves testing models of the core system and subsystems in real-world or simulated
environments. This step evaluates how well the integrated system performs under relevant
conditions, helps identify potential issues, and ensures that all components work fogether
effectively before moving towards full-scale deployment or commercialization.
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EXAMPLE

Artificial reef systems are tested in actual marine environments to evaluate their
performance. For example, testing 3D-printed substrates for oyster reef restoration involves
deploying scaled-down prototypes in coastal areas. This approach assesses how well the reef
structures, coral aftachment systems, and artificial fish habitats function under natural
conditions, intferact with marine life, and endure environmental stresses. The data gathered
helps refine the design and functionality of the full-scale reef system, ensuring it operates
effectively in real-world settings.

Stage 3: Develop & Test
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Step 7: Test prototype in field

Step 7 involves testing the prototype of the technology in real-world field condifions to
evaluate its performance, reliability, and functionality outside the controlled environment.
This step assesses how the prototype operates under actual usage scenarios and
environmental factors, providing critical insights for further development and refinement
before full-scale deployment.

HOW TO

1. Prepare Prototype:

Finalize and prepare the prototype for field testing, ensuring it is fully functional and
representative of the intfended design.

2. Select Field Sites:

Choose field locations that closely match the conditions where the technology will
be deployed.

3. Design Test Plan:

Develop a detailed plan for field testing, including specific scenarios, performance
metrics, and data collection methods.

4. Conduct Field Tests:

Deploy the prototype and monitor its performance, nofing any issues or areas for
improvement.

5. Analyze Field Data:

Evaluate the prototype's performance based on data collected in the field,
comparing it to expected outcomes and lab results.

6. Refine and Optimize:

Use insights from field tests to adjust and enhance the prototype before scaling up.

EXAMPLE

For deploying an artificial reef, Step 7 would involve placing a full-scale prototype of the reef
system in a natural marine environment. This would include monitoring its integration with
local marine life, assessing its durability and functionality in varying conditions, and collecting
data on its ecological impact. The findings would be used to refine the reef design and
ensure it meets performance expectations before larger-scale deployment.

Step 8: Complete product certification
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Step 8 involves completing the product certification process to ensure that the technology
meets all required standards and regulations for its infended use. This step verifies that the
technology is safe, effective, and compliant with industry standards, paving the way for
commercial release and widespread adoption.

HOW TO

1.

Identify Certification Requirements:

Research and understand the relevant standards, regulations, and certfifications
required for the technology.

2. Prepare Documentation:
Gather and organize all necessary documentation, including test results, safety
assessments, and technical specifications.

3. Submit for Certification:
Apply for certification with the appropriate regulatory bodies or certification
agencies, providing required documentation and information.

4. Undergo Evaluation:
Work with certifying organizations as they review and test the technology to ensure it
meets all standards and requirements.

5. Address Feedback:
Make any necessary adjustments or improvements based on feedback from the
certification process.

6. Obtain Certification:
Secure the official cerification, confirming that the technology is ready for
commercial use and complies with all relevant standards.

EXAMPLE

For an artificial reef, this step would involve obtaining certification to ensure the reef materials
and design meet environmental and safety standards. This might include certifications for
ecological impact, material safety, and compliance with marine conservation regulations.
Completing this process ensures the reef can be deployed widely and safely in marine
environments.

Step 9: Ready to be delivered and used
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Step ? involves finalizing the fechnology for delivery and use, ensuring it is fully prepared for
deployment and operation in its infended environment. This step confirms that the
technology is ready for widespread application, having passed all prior tests, certifications,
and validations.

HOW TO

1.

Finalize Production:

Complete any remaining productfion or assembly tasks, ensuring the fechnology
meets quality and performance standards.

2. Prepare for Deployment:
Arrange logistics for distribution and installation, including packaging, fransport, and
site preparation.

3. Ensure Support:
Set up necessary support systems, such as user training, maintenance services, and
customer support.

4. Conduct Final Checks:
Perform last-minute inspections and tests to verify that the technology is functioning
correctly and is ready for use.

5. Launch Technology:
Officially deploy and deliver the technology to the end users, ensuring all aspects of
the installation and setup are completed.

EXAMPLE

At this stage, marine restoration technologies like coral outplanting fechniques and artificial
reefs are fully deployed and operational. The widespread use of coral outplanting has proven
effective in enhancing coral survival and growth in natural reef settings. This step involves
finalizing the structures for deployment, organizing tfransportation to the installation site, and
preparing for placement in the ocean. This may also include integrating new technology into
existing systems, setting up support for monitoring and maintenance, and officially launching
the reef for marine conservation efforts.
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7.

plan and conduct crucial business decisions.

Leverage Mentorship and Incubators:

Seek mentors for guidance and consider joining incubators or accelerators for
resources and networking opportunities.

Document Networking Efforts:

Keep a record of connections made, including contact details and notes on
conversations, to facilitate follow-up.

Review Your Network and Follow Up:

Assess connections for alignment with your vision and maintain relationships through
regular follow-ups to keep them engaged.

Stage 1: Conceptualize

Step 1: Gather people- potential founders and investors- with common interests

At this initial stage, the focus is on building a network of individuals who share a common vision
and possess complementary skills fo bring the business idea to life. Engaging with the right
people is essential for establishing a solid foundation for the venture.

HOW TO

1.

Define Your Business Idea and Value Proposition:

Articulate your business concept and objectives, highlighting what makes it unique
and valuable to attract like-minded individuals.

Identify Required Skills:

Determine the specific skills and expertise needed for your venture.

Network Within Relevant Communities:

Attend industry events, conferences, and meetups to connect with potential co-
founders and investors (Tengblad, 2023); (Hardouz, 2023).

Utilize Online Platforms and Networking Sites:

Engage in online communities and social media groups related to entrepreneurship
and your industry. Optimize your profiles on platforms like LinkedIn profile to connect
with like-minded individuals and expand your reach.

Attend Startup Events and Pitch Competitions:

Participate in events that attract investors and entrepreneurs. These venues often
provide opportunities for pitching ideas and forming partnerships (Tengblad, 2023);
(Hardouz, 2023).

Organize Informal Meetups & Collaborate:

Host casual meetups (coffee, brainstorming sessions) and collaborate on small
projects to build relationships and assess teamwork.
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HOW TO

1. Customer Segments:
Identify the groups or institutions your business aims to serve.
2. Value Proposition:

Define the products/services that provide value to each customer segment,
considering qualitative (e.g., design, experience) and gquantitative aspects (e.g.,
pricing, speed).

3. Channels:

Determine how you'll reach and interact with customers, including communication,
distribution, and sales. Channels can be direct or indirect, owned or partnered.

4. Customer Relationships:

Define the types of relationships you'll maintain with each segment.
5. Revenue Streams:

Identify how your business will generate income from each segment.
6. Key Resources:

List the essential elements (human, financial, intellectual, physical) needed for your
business model to work.

7. Key Activities:

Outline the key tasks required to deliver your value proposition, reach customers, and
generate revenue.

8. Key Partnerships:
Identify the partners and suppliers critical to your business operations.
9. Cost Structure:

Assess the costs involved in executing your business model.

Adaptation for Sustainability:

While the traditional model focuses on operational efficiency and profit maximization, the
nature-based approach ensures the company addresses ifs environmental and social
impacts, creating a more holistic and sustainable business model. You may adapt it by
including the following:

e Value Proposition: Expanded to include the triple bottom line (economic,
environmental, and social value).

e Customer Segments: Reframed as key beneficiaries fo emphasize the broader
impact.

e Governance: Added to ensure accountability and transparency in business

. perafians. .. ; . : .

ok Venys Sheams: FoCUs shifled 16 capluning vale Beyond finanial prof. "
e Cost Structure: Includes cost reduction measures to promote sustainability.
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HOW TO

Key Activities

Key Resources

Value proposition

Key Partners

Key Beneficiaries

Governance

Cost Structure

Cost Reductions

Capturing Value

D4.1 Market readiness and societal value evaluation frameworks

Page 33



Figure 2 Business Readiness Level: Nature-Based Solutions Model Canvas (Connecting Nature, 2019)

EXAMPLE

In this example “Sustainable Eco-Packaging Startup”, the business is a startup focused on

producing eco-friendly packaging solutions, adapting the Nature-Based Business Model
Canvas.

Key Activities Key Resources Value proposition Key Partners Key Beneficiaries
R&D, Sustainable Economic, Suppliers of Customers
manufacturing, | raw materials, environmental, sustainable and society at
marketing, and | an R&D team, | and social materials, large,
distribution and an value through certification benefiting
management. | efficient supply | biodegradable bodies, and from reduced

chain. products and eco-friendly plastic waste.
awareness- logistics
raising. providers.
Channels Governance

Partnerships w/ local governments & environmental
groups for distribution in sustainability programs.

Cost Structure

Costs include
sustainable sourcing,

Sustainable practices with regular
audits and transparency reports.

Cost Reductions

Renewdadble energy use,
reduced waste, and

Capturing Value

Value is captured via fraditional
sales, cost savings from reduced
production, marketing, | optimized packaging for | material use, and carbon

and certification. minimal material usage. | credits.

Figure 3 Business Readiness Level: Example Nature-Based Solutions Model Canvas

Step 3: Identify forms of self-proposed products and services as well as forms of
support seed funding for said products/services

At this stage, businesses must differentiate between those that sell goods or services in a
specific market and those that rely on outside funding, like non-profits or organizations
implementing nature-based solutions without profit. Businesses must also define how they
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ipfe el pith no@gﬁj—m@@’rpggﬁ%ﬂ%%§®q\§glufions are central to their operations or

complementary activities. Furthermore, securing seed funding is vital to launch these

venTHrebinlféﬂﬁéi@ﬁplr ] gg% ?@lria gstors fo government grants. By identifying how

products and services are framed and seeking appropriate seed funding, businesses in the

nature-osedisiolie o ne sertticpabsiiesisb aseiddeuasietiag ieptangdesRisasesnhinieing

balancingaifedisisystaioiatiidmatsesisdit dneaddes such as food security, coastal defense,
and tourism. The core offering is nature-based, positioning the company as one that
interacts with nature at the center of its operations.

2. Identify Your Value Proposition:

The initiative enhances biodiversity by restoring coral reefs, which leads to greater fish
habitat and coastal protection. It also offers significant recreational and tourism
opportunities, creating both environmental and economic value.
HOW TO

3. Vadalue Delivery and Capture:

1. Differentiate Product/Service Offerings:
While customers (tourism operators, coastal communities) benefit from the economic
BSIEERINSHE YHIRISICRRIERN YRS RO Lrvlrdt FRARES| AiEs QB EXIRRIAVERRE:
TRESBHiRsRPERA AKSIRESTE 215 friErIbsdPBisiver&i e § iR nEe At QinYQIE
EREFYOHY P12 BRIEBIRMON &IPS Fectively.

4. Hendifx Yeuufolsfgomphbing:

FHEBIIARIS U Ifa - BRORBIRG SRR AR G THRBERSS IThY UHE Y AU OF
SEEYGRSISTS - Fersiv A AGINg O ePrRL e g nuRfRMrelRGRgUERO Ve cqaS e
EVitcSimental causes, or government grants that support ecological restoration.
Incubators focused gn green tech and sustainable initiatives could also provide early-

3. Yialye Deliysry gnd fariySio.

Ensure that your customers and beneficiaries understand the variety of values you

o 5&9&?@8,%8?&%%6&5@&8??6 social benefifs. This is crucial, as nature-based ventures
P GERYEAE R A ARG RPN PR R GRS RN RN RBEHRYSING $ien value

creation—both economically and environmentally—highlighting the patience

4. FxRigeeSeed Eyading QRHARS restoration efforts.

Investigate funding alternatives such as angel investors, venture capital,
crowdfundina. government arants. and incubators. Choose the one that aligns with

your long-term goals and values.

5. Engage with Seed Investors:

When seeking seed funding, emphasize patience and long-term value creation.
Seed investors are typically engaged for the long term, shaping your business’s
direction and strategy.
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HOW TO

1.

Identify Key Assumptions:

Define the core assumptions that your business and revenue models are built on, such
as customer demand, pricing, and competition.

Gather Relevant Data:

Collect data through market research, surveys, and industry reports to verify or
challenge your assumptions.

Conduct Experiments or Pilot Projects:

Test your assumptions by running small-scale experiments, such as pilot projects,
limited product releases, or A/B testing different strategies.

Measure and Analyze Results:

Track and analyze the data from your experiments to determine if your assumptions
hold true or need adjustment.

Refine Your Business Model:

Based on your test results, refine your business and revenue models to align more
closely with customer behavior and market realities.

Stage 2: Prototype

Step 4: Test basic assumptions of business and revenue model

After identifying your core product or service and securing initial funding, the next step is to
validate your business model. This means testing the key assumptions behind your business and
revenue models to see if they hold true in real-world conditions. Testing and experimentation
help determine whether your concept is viable, allowing you to refine your approach based
on the outcomes. By testing and refining its assumptions, the eco-friendly packaging startup
ensures that its business and revenue models are grounded in real customer behavior,
ultimately increasing the chances of long-term success.
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HOW TO

1. Choose a Valuation Method:

Select an appropriate valuation method based on your company's characteristics.
For example, the Berkus Method may be more suitable for early-stage startups, while
Discounted Cashflow could work for businesses with predictable future revenue.

Valuation Method Principle

Berkus Method Valuation based on the assessment of 5 key success factors

Risk Factor Summation Valuation based on a base value adjusted for 12 standard risk
factors

Scorecard Valuation based on a weighted average value adjusted for a
similar company

Comparable Valuation based on a rule of three with a KPI from a similar

Transactions company

Book Value Valuation based on the tangible assets of the company

Liquidation Value Valuation based on the scrap value of the tangible assets

Discounted Cashflow Valuation based on the sum of all future cash flows generated

First Chicago Valuation based on the weighted average of 3 valuation
scenarios

Venture Capital Valuation based on the ROl expected by the investor

As an example, the table below presents the modified Berkus Method. For detailed
instructions on using the Berkus Method, see Faster Capital's user guide. It emphasizes the
company's potential over past performance or current finances, focusing on factors like tfeam
quality, business stage, and market opportunities. The method is based on the idea that a
start-up is worth the sum of its parts.

Interesting, high potential, atiractive idea $ 500.000 - $1.000.000
A good management team $ 500.000 - $2.000.000
Established strategic alliances and market entry up to $ 500.000
barrier

Prototype completed and tested $ 500.000 - $1.000.000
High quality and advisors board up to $ 1.000.000
Product sales and traction formed up to $ 1.000.000

2. Assess Key Business Factors:

Evaluate critical components like management team experience, market
opportunities, partnerships, and prototype development, which will affect the
company's perceived value.

3. Use the Investment Readiness Level (IRL):

Apply Steve Blank's IRL framework to determine the extent of validation of your
business model and identify potential risks. This model emphasizes business model
validation over valuation and provides a structured pathway to investment readiness
(Blank, 2015).

Table 10 Business Readiness Level: Valuation Methods (Nasser, 2016)

Page 37
D4.1 Market readiness and societal value evaluation frameworks


https://fastercapital.com/content/Using-The-Berkus-Valuation-Method-To-Value-A-Startup.html

4. Engage with Investors:

Once you have determined your valuation and assessed your business readiness,
engage with potential investors by presenting your validated business concepf,
focusing on long-term value creation and risk management.

EXAMPLE

In ocean restoration, determining investment needs could involve calculating the funds
required to scale coral restoration projects. Using the Berkus Method, an organization could
assign value based on its potential impact, experienced management team, and successful
early-stage prototypes of restoration technologies. By reaching a higher level on the
Investment Readiness Level (IRL) the company could attract seed funding or venture capital
to support large-scale restoration efforts, ensuring long-term viability and scalability (Blank,
2015); (Akkaya, 2020).

The following table presents the standard stages of the IRL by Steve Blank. The initial steps
might be adapted to suit different business models or industry segments using different
metrics.

Table 11 Business Readiness Level: Modified Berkus Method (Akkaya, 2020)

Stages of the IRL

Marine Restoration Project

1. Complete first pass
business model canvas

2. Market size/
competitive analysis

3. Problem/solution
validation

4. Prototype low-fidelity
min. viable product

5. Validate
product/market fit

6. Validate revenue
model

7. Prototype high-
fidelity min. viable
product

8. Validate value
delivery

9. Identify and validate
metrics that matter

Identify the core value proposition, such as restoring coastal
ecosystems to improve biodiversity and offer eco-tourism
opportunities.

Assess the potential market for ecosystem services, including
government contracts for coastal defense or partnerships with
eco-friendly tourism sectors.

Test the feasibility of nature-based solutions, such as mangrove
planting, by conducting pilot studies to ensure their
effectiveness in reducing coastal erosion.

Develop a basic model, such as a simplified restoration
technique using low-cost materials, to demonstrate early
restoration results.

Engage stakeholders like local communities and governments
to confirm demand for restoration services, ensuring alignment
with their needs (e.g., storm protection).

Verify revenue streams through potential partnerships or grants
from conservation funds, ensuring the project can sustain itself
financially.

Enhance the restoration method by incorporating fechnology
(e.g.. drones for planting mangroves) to scale the project more
efficiently.

Measure the social, environmental, and economic benefits of
the project, such as improved fish stocks, reduced flooding, or
job creation in local communities.

Track key performance indicators (KPIs), such as the rate of
habitat recovery, carbon sequestration, and community
engagement, to continuously assess the project's success.
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Table 12 Business Readiness Level: Source: Applying the Investment Readiness Level (IRL) to a Marine
Restoration Project based on (Blank, 2015)

HOW TO
To overcome financial obstacles, companies can adopt several strategies:

1. Public/Private Funding:

Municipal funding or partnerships with public institutions can help cover initial capital
investments, especially for large-scale projects.

2. Capital Phases:

Financing should be broken into three key phases—planning, capital investment, and
ongoing operational costs. Each phase requires a tailored financial structure, with
public sector support often playing a key role in covering initial planning costs.

3. Community Engagement and Multifunctional Spaces:

Raising awareness in local communities and integrating multifunctional spaces with
environmental benefits (like improved water quality) can attract more financial
backers.

4. Revenue Generation:

While nature-based solutions often benefit the public, firms should also find ways to
generate revenue to cover maintenance costs over time.

Stage 3: Develop & Test

Step 6: Plan and prepare investment and financing

Securing investment and financing is one of the key challenges in upscaling nature-based
solutions (NbS) like reef restoration, which improves wave dissipation and protects coastal
ecosystems. Solutions addressing biodiversity loss and climate change often require large initial
capital investments and long-term operational support (Toxopeus, 2021); (Graf, 2023).
Companies implementing these projects must carefully plan and align their financing
strategies to match both short-tferm and long-term objectives, from project planning to
ongoing operational costs.
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HOW TO

To Prepare for Business Operation and to ensure readiness, companies should follow these
key steps:

1. Finalize Product Development:

Ensure the core product or service, such as a reef restoration technologyi, is fully fested
and ready for the market.

2. Optimize Supply Chain:

Secure reliable suppliers for any raw materials or equipment, and establish efficient
logistics systems to deliver goods or services.

3. Establish Financial and Legal Compliance:

Ensure proper financial management and adhere to all legal, environmental, and
regulatory requirements.

4. Build Marketing and Sales Strategies:

Develop comprehensive marketing and sales strategies, including customer targeting
and outreach plans.

5. Form a Strong Team:

Ensure that a skilled and well-coordinated teamis in place to handle operations, sales,
and support.

6. Plan for Customer Support:

Develop channels for customer service and aftercare to ensure customer satisfaction
and manage feedback effectively.

Business operations refer to the activities required for a company to function and generate
profit. These tasks vary depending on the sector but often include manufacturing, supply chain
management, marketing, finance, and customer service (Baker, 2023). In the context of
nature-based solutions, such as reef restoration, they may also involve equipment
maintenance, reporting on project progress, and ensuring compliance with environmental
regulations. The goal of this step is fo ensure that all key operational elements—product
development, manufacturing, supply chains, marketing, and finance—are ready before the
business enters full market operation.
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EXAMPLE

In the context of ocean restoration, preparing for business operations might involve finalizing
the development of reef restoration systems, such as coral transplantation technologies,
ensuring they are fully functional and market ready. The supply chain would need to be
established to source sustainable materials and equipment needed for reef deployment.
Financial compliance with environmental regulations would be essential to secure
government permits and maintain long-term contracts with coastal regions. The marketing
tfeam would develop campaigns targeting coastal communities and tourism operators,
showcasing the ecological and economic benefits of restored reefs. Additionally, the
company would recruit a skiled team, including marine biologists and environmental
engineers, and set up a responsive customer support system to manage client inquiries and
provide maintenance services for restored reefs.
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5. Engage with Stakeholders:

Foster strong relationships with customers, suppliers, investors, and partners to build a
sustainable business network.

6. Measure Success:

Define and monitor key performance indicators (KPls) that align with your business
goals, such as revenue growth, customer satisfaction, and market share.

A company's long-term success and profitability rely heavily on the viability of its business
model. However, in a constantly evolving market shaped by technological advancements,
deregulation, and shiffing consumer behavior, sustaining a business model is challenging
(D'Souza, 2015). Step 8 involves transitioning from planning to actively operating in a
competitive marketplace, testing the robustness of the designed business model. This stage
also focuses on operational performance and market adaptation, ensuring the business can
sustain itself under real-world conditions.

HOW TO

1. Implement the Business Model:

Put the designed business model into practice by launching your products or services
info the market.

2. Monitor and Adapt to Market Conditions:

Continuously frack customer preferences, competitors, and industry trends. Be ready
to adapt your business strategies as necessary.

3. Optimize Operations:

Streamline internal processes to improve efficiency and reduce operational costs. This
might involve enhancing production, logistics, or customer service.

4. Ensure Financial Viability:

EXAMPLERegularly evaluate your revenue streams and adjust pricing strategies, product
offerings, and cost structures to maintain profitability.

In the context of ocean restoration, operating to ensure the viability of a reef restoration
business model could involve launching a coral restoration service on a commercial scale.
After gaining initial fraction, the company would need to continuously assess environmental
outcomes and customer satisfaction, adjusting restoration techniques based on real-time
ecological data. Operational efficiency would be optimized by streamlining reef
transplantation methods fo reduce costs while increasing the scale of restored ggau?
Financial sustgiaabiityked v difee sl doble e velopiagdievabrararesiel ey ch as selling
ecosystem credits or partnering with eco-tourism operators. Additionally, key stakeholders,
including local communities and governments, would need to be engaged to secure
ongoing support and collaboration.



4. Address Regulatory Barriers:

Engage with policy makers and adapt to changing regulatory frameworks, ensuring
compliance while lobbying for supportive regulations.

5. Develop Strong Partnerships:

Collaborate with other industry players, academic institutions, and government
entities o share knowledge, access resources, and strengthen market position.

6. Investin Employee Training:

Ensure your workforce is equipped with the necessary skills fo adapt to changing
market and tfechnology frends.

For a business to thrive, it must navigate internal and external factors that impact its operations.
%2 Iemen’rs like market trends, political shifts, and regulations affect success but are
fen ou 5|de the compony s confrol (Graf, 2023). In’rernolly ospec’rs like technology and
9%98'%;0“ {%ﬁ |h°er refor f&%"af% ??&% h%”esrs‘%?é ﬁl%&% URARS
SU{?Sen é f Eg B SY i%sn'& Syf Pid 8% @8 UNCTLT SHEBP AR
?8%’?;%%6%;3&‘?? ‘the business could invest in smart technologies for more efficient coral
fransplantation, cutting costs and improving restoration success rates. Additionally, it might
collaborate with governmental agencies to align its work with pro-environmental policies,
ensuring regulatory compliance and gaining additional support. Addressing social barriers,
the business could engage local communities to foster positive attitudes towards marine
conservation efforts, thereby improving public perception and attracting further investment.
The following table shows numerous drivers and barriers categorized into different dimensions
(PESTEL). They include political, economic, social, fechnological, environmental, and legal
aspects. For a comprehensive list of tips and strategies fo overcome challenges and adapt
fo change see Faster Capital's user guide.

Factor Driver Barrier
Political - Increased nature-based - Inconsistent public policies support
solution awareness - Lack of in-depth understanding
- Policy support - Missing government support
Economic/ - Industry networks and - Financing
Market collaborations - Profits are often long-term and
- Partnerships across different rather savings than actual profits
HOW TO sectors - Missing awareness of nature-based
Education and skills solutions in private sector
1. Assess '"femg‘l\ﬂiﬂé@ﬁﬂ?’@ﬂhﬁ:ﬁ&% - Benefits are scattered between

Conhnuously ns(%qgr\grm(s]n Qssess both mTeranfeégPé‘r%Onlgeh% Skternal_market
of capacities of ' workers

8 rn r
oo Tot'adosec&g BT SH p ? erorTLtmﬁ ¥of trained local workers
2. Innovate undTPn%eavaffOSTﬁ Egy:

Sociallnvest in newHigbmeldigi&s uivlicpgierest existing Disputididgmiprovnafiets reeyrossddress
operational Kotileterkiiasr stidly ahead of competitidest sectors

academia - Negative attitude of local
3. Adapt Busineksignegiginent of local communities
communities in the business - Gap between science and

Adjust the business model to reflect market neegs«deeeing on better value delivery,
cost efficiency, or customer service.

Page 43
D4.1 Market readiness and societal value evaluation frameworks


https://fastercapital.com/topics/tips-and-strategies:overcoming-challenges-and-adapting-to-change.html

Factor

Driver Barrier

Technological - Smart fechnologies -

Environmental - Climafe change as driver of

- Technological
advancements leading o -
adaptation to changing
environmental conditions

awareness -
Resource scarcity awareness

Evidence of effectiveness of
nature-based solutions

Measuring impact of nature-based
solutions

High risks of restoration projects
Potential environmental
degradation due to resource

Table 13 Business Readlngggrl_eeme@ Wlfé%ia?bﬁ\)@@ténd barrlers ba?égr&ﬂjég&rch based on (Graf, 2023)

Legal/
Regulatory

emphasizing urgent
adaptation needs

- Increasing public perception
of sustainability’s importance

- Pro-environmental policies,
planning, and regulatory -
instruments -

- Changing accounting
frameworks

Increased regulafory requirements
for environmental compliance
Potential reputation risks for failing
to meet sustainability expectations

Inconsistent regulation
Lack of industry standards
Lack of enforcement of
environmental regulations
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Form Strategic Partnerships:

Collaborate with beneficiaries, customers, and industry stakeholders to strengthen
market presence.

Focus on Efficiency:

Continuously enhance the efficiency of restoration processes or product delivery to
remain competitive.

Adapt to Market Trends:

Stay ahead of market changes by innovating and adopting new technologies that
improve service offerings.

Build a Strong Brand:

Develop a reputation for high-quality solutions and thought leadership within the
industry.

S S T R L S ] S R T R e R T R R T R T S S N R R e I I R ]

term success, especially in industries like maritime restoration.

HOW TO

1.

Strengthen Internal Capabilities:

Invest in hiring skiled employees, especially in marketing, business planning, and
innovation.

2. Diversify Value Propositions:
Offer a range of solutions that address environmental and social concerns while
providing long-term financial benefits to customers.
EXAMPLE

A company engaged in coral reef restoration could focus on increasing the efficiency of
coral propagation techniques to scale up operations. By forming strategic partnershipgwitas
environmentabrg anEmbe R GO E3S araPyRiTE Vsl leesvarmafon Famenasage Visibility and
become a go-to provider for large-scale restoration projects. It could also enhance its brand
by showcasing successful projects that deliver both environmental impact and cost savings
to stakeholders, positioning itself as an industry leader.



HOW TO

1.

Create Supporting Products:

Develop complementary products or services that enhance the core offering,
ensuring relevance in the market.

Rebranding:

Refresh the brand to appeal to evolving customer preferences or market trends,
keeping the business competitive.

Analyze Market Demand:

Regularly assess the demand for your products or services and adapt accordingly to
avoid stagnation.

Recognize Growth Costs:

Understand the costs behind scaling and ensure the financial health of the business
through careful investment planning.

Select a Growth Strategy:

Choose the most appropriate growth strategy based on the company's current
position, such as market penetration, diversification, or strategic partnerships.
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EXAMPLE

A company specializing in marine restoration could introduce supporting services such as
environmental impact assessments or consulting on ecosystem services. By rebranding fo
emphasize innovative restoration techniques and analyzing trends in eco-conscious
investments, the company can appeal to a broader range of clients. Furthermore, by
continuously assessing market needs and adapting its service offerings, the company can
sustain growth in line with the industry average, maintaining relevance and profitability over
fime.
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eE224PCommercial Readiness Level

The-eesnaneesialerrRAinRsf Ry @ldrdbLiemRraNdhe Pressare Rfte ekt dénieivaorineeeivg
MeRals Brekien RFeAel KEIobIElITRFd0dRreet MRk SOGENEPREABRIVHISCRINMABSKS) EPSERESH
% peri dMamRf EYIBeRE MR IFPEPERFBET R @ VRS HEMIGRTERT R Ie B ARG IFenAMgh O

g8 drRINEAl FRRSTRIBR It &2EDy AIFfaRCe@Rd THERI BB S tRsien rrephasres
HAErASEIE & CANBRFBIRE HRDNIY ISR MR RPBIHONrEeRINAENSEH RIPRIAFBIIMdUSING SRS Eat
fRistorien. MErBiCdREIPFEPTHRS tNSIECFR Q%'bedrwcé%Ig%Qbé@@dQ%Mé?UﬂH@iﬁéﬁfiﬁ@rn
EERT N ErIigalngdon CameRMIRE dasteimEstReseiardRerre MRS SteRlitPEos Snkigir
RFRMRIE tOFe SERIRRE JEITHRIDI PENEoRTBERT/ IRMINANE FRaTIeIbIs PSSO EhHesRYSTer

RRMYSEeMEVelopment on the most promising customer segments.

Stage 1: Conceptualize

Stage 2: Prototype

Step 1: Determine basic commercial assumptions e.g. target customers

The first step is to develop an initial understanding of the commercial opportunity for your
product, process, or solution. Since market knowledge is limited at this stage, companies
should begin by assessing feasibility using tools like market research, customer segmentation,
and customer profiling. These activities will help determine key assumptions such as target
customer groups and market potential (Granted Consultancy, 2021).

HOW TO

1. Conduct Market Research:

Gather data on industry trends, market gaps, demand forecasts, and potential
competitors. Use industry reports, feasibility studies, and expert insights to identify
commercial opportunities and the market landscape (Sari, 2016).

2. Customer Segmentation:

Break down potential customers into distinct groups with shared characteristics.
Segmentation criteria may include demographic, geographic, psychographic, or
behavioral factors (Hassan, 2018). Customer segmentation helps identify patterns and
preferences that influence purchasing behavior.

3. Data Collection:

Gather the corresponding customer data that comprises transactional history,
demographic information, and promotional responses. Collect both primary data
(from surveys, interviews, or focus groups) and secondary data (from public
databases, marketing companies, or academic research) (Curtis, 2018).

4. Analyze and Profile Customers:

Use statistical analysis to create detailed customer profiles and identify high-value
segments. Analytical methods like cluster analysis or regression models can highlight
the most profitable or loyal customers (Hassan, 2018).
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Step 2: Identify unique selling proposition for commercial viability

After defining your target market, developing a Unique Selling Proposition (USP) is the next step.
A compelling USP clearly communicates a key benefit that sets your product apart, driving
customer purchase decisions (Reeves, 1961); (Niu, 2016). This is especially relevant in industries
like maritime restoration, where both environmental impact and economic value play
significant roles in decision-making. Businesses need a USP that highlights why their offering is
better suited to solving a particular problem than competitors' solutions.

HOW TO

1. Analyze Market & Competitors:

Review competitors' offerings to understand how they position themselves. Analyze
customer feedback and industry trends to pinpoint gaps or areas where your service
can stand out.

2. Define Core Value Propositions:

Develop a list of value propositions that address the main benefits your product or
service offers. Categorized the list across economic, environmental, and social
dimensions. Provide clear economic reasons for customers to purchase and highlight
environmental impacts, alongside social benefits.

EXAMPLE

A marine restoration startup positioned itself with a stfrong USP around “improved restoration
efficiency” and “accelerated project timelines.” After analyzing competitors, the company
found that most restoration firms promote lengthy recovery periods for marine ecosystems.
The startup on the other hand developed an innovative method that accelerates coral
growth, leading to quicker reef recovery and cost savings for clients.

The company also emphasizes the environmental value of its services, such as creating new
coral habitats that protect shorelines from erosion and restoring marine biodiversity. By
packaging this with impact communication services, the startup allows private companies
to feature these initiatives in their sustainability reports, aligning with corporate social
responsibility goals. Thus, they create a well-rounded USP that differentiates their offering from
others in the market.

Stage 3: Develop & Test
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Step 3: Analyse details of target market and pricing strategy

In this step, companies refine their understanding of the target market and determine an
appropriate pricing strategy. A pricing strategy outlines the methodology a business uses to
price its goods or services, ensuring costs are covered and a sustainable profit margin is
achieved (Sammut-Bonnici, 2015). The pricing method should align with market demand,
competitive positioning, and the company's overall goals. This is particularly important in
nature-based solutions, where pricing models must reflect both economic and environmental
value.

HOW TO

1. Analyze Target Market in Detail:

Before setting a pricing strategy, analyze the target market by segmenting customers
based on demographics, behaviors, and needs. Understand audience motivations—
such as cost savings, sustainability, or aesthetics (Graf, 2023).

2. Establish Pricing Objectives:

Seft pricing objectives focusing on maximizing profit, growing market share, or ensuring
sustainable returns for ecosystem restoration (Smit, 2014).

3. Choose Pricing Strategy:
Choose one of the following approaches, or a combination of both.

e Cost-based pricing: Pricing is based on the fotal costs of production,
including both capital and operational expenses, with an added profit
margin (Bayraktarov, 2016).

e Competition-based pricing: Pricing is set in relation to competitors’ prices for
similar services or products (Sammut-Bonnici, 2015).

4. Factor in Social and Environmental Aspecits:

Include social aspects, such as local stakeholder engagement, and environmental
impact into the pricing strategy to reduce risks and increase efficiency, attracting
investors and local support (Graf, 2023).

EXAMPLE

A coral reefrestoration company conducted market research to understand the motivations
of its customer segments. Local governments valued environmental impact, while private-
sector companies prioritized economic benefits like faster restoration and inclusion in
sustainability reports. The company set pricing objectives to balance economic viability with
long-term sustainability.

To address these groups, the company adopted a cost-based pricing strategy, calculating
restoration costs per hectare between US$80,000 and US$1.6 million, covering capital and
operational expenses (Bayraktarov, 2016). For stakeholders focused on social benefits, the

g@@g@mﬂig{ﬁg@@@@wﬁgéwg@@g@f end atfion in coral planting initiatives,
creating a value-added pricing fier for clients who prioritized social impact.
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Testing market acceptance and the proposed market concept is crucial for determining the
viability of a product or service. This step encompasses understanding socio-political,
community, and market acceptance dimensions, each playing a significant role in how a
restoration service or product will be perceived and utilized. By assessing these aspects,
businesses can identify potential challenges and opportunities before a full market launch,
ultimately improving the chances of success in a competitive environment (Penaloza, 2022);
(Bayraktarov, 2016).

HOW TO

1. Assess Socio-Political Acceptance:

Evaluate socio-political acceptance by understanding how policies shape the
market. Engage with policymakers to ensure alignment with regulatory frameworks
and ecological offset policies that support ecosystem restoration (Penaloza, 2022).

2. Evaluate Community Acceptance:

Focus on community acceptance by identifying and addressing local stakeholder
needs. Engaging marine and coastal sector businesses during planning and
implementation (Danovaro, 2021).

3. Determine Market Acceptance:

Analyze the distribution of costs and benefits among stakeholders. Assess how
restoration initiatives impact well-being, climate, biodiversity, and economic growth.
Communicating the long-term benefits of restoration is crucial for securing
stakeholder support (De Groot, 2013); (Danovaro, 2021).

4. Conduct Market Concept Testing:

After assessing the three acceptance dimensions, test the market concept in a
focused segment by launching a pilot project. Gather feedback from the target
market to evaluate feasibility and desirability. Promote confinuous engagement
(Qualtrics, 2023).

EXAMPLE

A coastal restoration company aimed to enhance market acceptance by engaging local
policymakers to align their project with ecological offset policies. This advocacy helped
secure supportive regulations for their initiatives.

They then held community workshops with local stakeholders, such as fishing businesses and
environmental NGOs, to gather insights and strengthen community acceptance.

To address market acceptance, the company communicated the project's potential
benefits, like improved fish stocks and tourism opportunities, while addressing cost concerns.
Finally, they launched a pilot restoration project in a specific coastal area, collecting
feedback from local residents and businesses. This ongoing communication allowed them to
adapt their approach based on real-fime input, ensuring the restoration service was well-
positioned for a successful full-scale launch.

Step 5: Prepare for commercial operation
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Preparing for commercial operation involves setting up a systematic process to convert inputs
into valuable outputs for customers. This step is crucial for ensuring that all business elements
are aligned and ready for a successful market launch. Key aspects include finalizing business
plans, financial management, legal compliance, and marketing strategies, as well as building
a competent team and establishing customer support systems. Understanding both drivers
and barriers is essential to navigate the challenges of launching a business effectively.

HOW TO

1. Finalize Business Plan:

Review and update the business plan, ensuring that it includes a detailed operational
strategy, financial projections, and risk assessment.

2. Financial Management:

Set up a robust financial management system that covers budgeting, accounting,
and cash flow management to ensure financial stability.

3. Legal and Regulatory Compliance:

Ensure that all necessary permits and licenses are obtained, and that the business
complies with relevant regulations in the restoration sector.

4. Team Building:

Assemble a skilled tfeam with the expertise needed to execute the operational plan,
ensuring clear roles and responsibilities.

5. Marketing and Sales Strategy:

Develop a comprehensive marketing and sales strategy to promote the restoration
services effectively and reach the target audience.

6. Customer Support:

Establish a customer support system to handle inquiries, feedback, and concerns,
ensuring a positive customer experience.

7. ldentify Drivers and Barriers:

Assess the drivers and barriers that could impact operations.

EXAMPLE

A coral restoration company is preparing for commercial operations by finalizing its business
plan, including a financial forecast for initial funding and ensuring compliance with
environmental regulations by obtaining necessary permits. They build a team of marine
biologists and project managers with clear roles to enhance efficiency. A marketing
campaign promotes their services, emphasizing the ecological benefits of coral restoration
to attract local communities and the tourism sector. Finally, they establish a customer support
system to address inquiries and ensure smooth communication. The company identifies
drivers, such as increased climate change awareness, while addressing barriers like financial

backing and regulatory support for a successful launch.
Stage 4: Commercialize
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confirming that their offerings meet the needs of their intended audience, To ensure successful
scaling and growth, companies must confinuously refine their market assumptions and
prepare for a full-scale launch of their product.

HOW TO

1. Finalize Product Development:

Ensure that the product or service is fully developed, tested, and ready for market.
This includes addressing any remaining quality assurance issues.

2. Implement Sales Sirategies:

Utilize the established business model and route-to-market strategy to begin selling
the product. Train sales teams on product features and benefits to enhance their
effectiveness.

3. Monitor Market Dynamics:

Continuously review market assumpfions and customer feedback to adapt strategies
as needed. This can involve collecting data on sales performance, customer
satisfaction, and competitor activity.

4. Scale Operations:

Develop plans for scaling production and sales to meet demand. This may involve
optimizing supply chains, hiring additional staff, or investing in new technologies.

5. Launch Marketing Campaigns:

Initiate targeted marketing campaigns to raise awareness and generate interest in
the product. Utilize various channels, such as social media, email marketing, and
events, to reach potential customers.

6. Gather Feedback and Validate Assumptions:

Collect feedback from customers to evaluate the effectiveness of the product and
marketing strategies. Use this information to refine offerings and strategies further.

EXAMPLE

A marine restoration company has qualified its target customers and is ready to deliver
services. They finalize their restoration technology, ensuring it meets industry standards
through rigorous testing, and frain the sales team on the unique benefits of their service,
highlighting its efficiency and environmental impact.

The company then implements sales strategies, launching an outreach campaign targeting
local governments, NGOs, and sustainability-focused businesses. They monitor market
dynamics by gathering customer feedback and fracking sales data to refine their approach.
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EXAMPLE

A marine restoration company has established its services within a local community and

recognizes the potential for growth by targeting larger clients, such as government agencies

and corporations focused on sustainability. Analyzing its customer base, the company

identifies the public sector as a key segment capable of funding significant restoration

roject . .

B Sl IRg MBS o0 d s MR AR 2 HRat includes ongoing
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sgpaoeing the customer base ensures sustained revenue growth and market presence (Graf,
2023).

HOW TO

1. Assess Target Market Segments:

Identify potential customer segments that can be targeted for expansion, including
local communities, government bodies, NGOs, and large corporations.

2. Determine Growth Strategy:

Decide whether to scale up operations or maintain a local focus, considering the
company'’s resources, capabilities, and demand in the target markeft.

3. Implement a Subscription Model:

Adopt a subscription model for services (e.g., restoration as a service) can provide
stable cash flow and customer engagement, including monitoring and maintenance.

4. Develop Strategic Partnerships:

Form alliances with public and private sector stakeholders to leverage larger projects
and funding opportunities enhancing credibility and provide access to new markets.

5. Enhance Marketing Efforts:

Launch targeted marketing campaigns that emphasize the unique environmental
and economic benefits of your services. Tailor messages to resonate with various
customer segments.

6. Gather Feedback and Adapt Strategies:

Continuously collect feedback from customers to refine services and adapt
marketing strategies, ensuring alignment with customer needs and preferences.
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5. Focus on Restoration Efficiency:

Prioritize improving the efficiency of restoration efforts as a key value proposition.
Effective restoration processes can attract customers and improve project outcomes.

6. Implement a Restoration Reporting Framework:

Establish a reporting framework to measure and communicate the impact of
restoration activities, demonstrating the value of your services to stakeholders and
enhancing credibility.

Stage 5: Sustain

Step 8: Create business extension to gain more commercial benefits

Creating business extensions is essential for companies in the marine restoration sector o
achieve growth and maximize commercial benefits. By enhancing internal capabilities,
investing in skilled personnel, and engaging key stakeholders, businesses can diversify their
offerings and strengthen their market position. A well-defined strategy for business extension
includes developing diverse value propositions that deliver long-term economic,
environmental, and social benefits to customers (Graf, 2023).

HOW TO

1. Enhance Internal Drivers:

Focus on improving internal processes and systems that can be influenced to boost
efficiency and effectiveness in operations.

2. Invest in Skilled Employees:

Recruit and develop employees. A knowledgeable workforce is crucial for driving
growth and innovation.

3. Identify and Engage Key Beneficiaries:

Identify potential customers and strategic partners who can benefit from your services
fo foster collaboration and enhance value creation.

4. Develop Diverse Value Propositions:

Create a range of offerings that address different customer needs, emphasizing the
economic, environmental, and social benefits of your services.
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EXAMPLE

A marine restoration company aiming for growth realizes the importance of enhancing its
infernal capabilities. It invests in skiled employees with expertise in business strategy,
marketing, and restoration practices, allowing for more effective outreach and engagement
with potential clients.

The company identifies local governments and NGOs as key beneficiaries of ifs services,
actively involving them as both customers and strategic partners. By emphasizing the diverse
value propositions—such as improved restoration efficiency, environmental impact, and
community engagement—the company successfully appeals to a broader audience.

To further strengthen its market position, the company implements a restoration reporting
framework:

1.

Environmental Impact Metrics:

Tracks measurable ecological restoration outcomes, like coral survival rates and
biodiversity improvements. For instance, a company may report enhanced water
quality post-restoration.

Social and Economic Outcomes:

Highlights social benefits such as increased eco-tourism and reduced coastal erosion,
contributing to local economies.

Transparency and Accountability:

Provides data-driven reports for transparency, demonstrating restoration progress to
authorities and stakeholders, ensuring credibility.

Data Collection and Monitoring:

Ongoing monitoring to tfrack ecosystem health, like fish population growth, allowing
for continuous improvement of techniques.

Marketing and Investor Communication:

Used to attract investors by demonstrating restoration’'s economic and environmental
benefits, like increased tourism and risk reduction.

Scalability and Standardization:

Applies consistent metrics across regions, aligning projects with global sustainability
goals.
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more comprehensive approach.

Stage 1: Conceptualise

Step 1: Define and Review the Target Market of the Innovation/Technology

Defining and reviewing the target market is crucial during the conceptualization phase of
any product, service, or innovation. This understanding helps identify relevant regulations and
needs the fechnology or application must address. It ensures alignment with regulatory
frameworks and market expectations, which can vary across countries and communities.
Regulatory considerations significantly influence the feasibility and acceptance of
innovations, especially in sensitive sectors like marine restoration, biotechnology, and energy.

HOW TO

1. Identify Market Segments:

Understand market segments to identify potential customers and their regulatory
needs, as different segments may face varying regulations and industry standards.

2. Assess Regulatory Landscape:

Examine existing regulations that affect your product's market entry and compliance
requirements (Stendard, n.d.)

3. Analyze Market Demand:

Understand customer needs and preferences can help assess regulatory implications.
Certain market demands may necessitate adherence to specific regulations.

4. Evaluate Ethical Considerations:

Consider ethical aspects that shape regulations. Societal values can drive the
acceptance and implementation of regulations (Felt, 2015); (Jasanoff, 2009).

5. Review Competitive Landscape:

This aspect is less directly related to regulatory readiness but can provide context for
how competitors navigate regulatory challenges, influencing your strategy.

6. Explore Future Markets:

Raise awareness of regulatory differences across regions.
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5. Set Goals and Milestones:

Establish clear objectives and milestones, along with a timeline for achieving them.
This structured approach helps maintain focus and allows for necessary adjustments.

Regularly Review the Strategy:

As regulations, especially for new products, can change rapidly, it's vital to review
and update your regulatory strategy regularly to ensure alignment with the current
regulatory landscape (Salvatore, 2023).

Step 2: Review and agree on the classification and regulatory strategy

Defining and reviewing the target market is critical for establishing a robust regulatory
strategy for any innovation or technology. A well-structured regulatory strategy outlines the
necessary regulatory pathways throughout the product lifecycle and aligns these with
broader business objectives (Oppenheimer DS, 2022); (Stendard, n.d.). Understanding the
target market helps identify specific regulatory requirements, anficipate costs, and
streamline the path to market approval, thereby minimizing risks and enhancing the
likelihood of success.

HOW TO

1.

Set the Market and Understand Regulatory Variations:

Identify the primary markets for your innovation. Be aware that regulations can differ
significantly across regions and countries, with unique standards for your product.

Gather Comprehensive Information Early:

Collect essential data about your product, including a detailed product description,
target countries, fechnical documentation, and existing approvals. Early information
gathering can mitigate future costs and risks (Salvatore, 2023).

Determine Approval Procedures:

For each target market, ascertain the potential approval procedures and identify
specific regulatory requirements. This understanding will aid in determining the
necessary documentation and testing for compliance.

Assess Risks:

Evaluate the potential risks associated with regulatory approval based on prior
experiences and assumptions. Consider factors such as time delays, costs, and the
likelihood of approval.
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HOW TO

1.

Define the Intended Use:

Outline the product's main function, primary application, problem solved, and target
users to support regulatory filings. Define whether the technology is aimed at
environmental restoration, industrial efficiency, or another purpose, ensuring the
intended use complies with relevant industry regulations.

Establish Key Performance Indicators (KPIs):

|dentify measurable KPIs that demonstrate the product's success in its infended use to
ensure the product meets legal standards. These should be quantitative metrics, like
performance levels, environmental impact reductions, or efficiency improvements,
tailored to the product's functionality and regulatory expectations. KPIs.

Align KPIs with Regulatory Requirements:

Ensure the KPIs are relevant to customer needs and comply with industry-specific
regulatory standards. In the marine restoration sector, for instance, regulators might
require performance metrics around biodiversity restoration or ecosystem health.

Test and Validate Performance:

Conduct controlled testing to verify the product meets its infended use and achieves
the established KPIs. This involves rigorous frials, including stress fests, fo ensure
functionality under various condifions. Such data demonstrates the product's
reliability in delivering its inftended purpose for regulatory approval.

Document for Regulatory Submission:

Prepare detailed documentation of the intended use and performance tests.
Regulatory bodies need thorough records that support the product’s claims. This
documentation should clearly state how the product meets the regulatory guidelines
and why it’s fit for its infended market.

Review and Adjust if Necessary:

Make necessary adjustments to the product design or infended use, if testing reveals
discrepancies between the infended use and actual performance.
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EXAMPLE

A company developing a seagrass restoration fechnology defines its infended use as the
"restoration of coastal seagrass ecosystems to improve water quality and enhance
biodiversity." The company establishes key performance indicators, such as the percentage
of seagrass coverage restored within a year, reduction in water pollution levels, and the
number of marine species returning to the restored habitat.

The device undergoes field tests to validate these KPIs, and the results are documented. The
company submits the documentation to the appropriate regulatory body, demonstrating

ﬁ%éff ﬁg}@;}? can perform as intended, comply with environmental regulations, and
achieve the de iﬁed outcomes in its target market.

Step 4: Plan of required regulatory submissions and establish implementation plan
in compliance with applicable regulatory requirements
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(European Commission, Product compliance, 2024).
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1

Figure 4 Regulatory Readiness Level: Example EU’s Access2Markets database

Step 5: Contact regulators and establish mechanisms/processes for applicable
regulations and standards

Engaging with regulators early in the development process ensures that the product aligns
with current standards and minimizes the risk of delays due to non-compliance. Establishing
clear communication channels with regulatory bodies can help identify necessary
conformity assessments and approvals, avoiding potential regulatory pitfalls. These
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interactions are essential to understand how regulations apply to the product and how to
implement the required compliance processes effectively.

HOW TO

1.

Identify Relevant Regulatory Authorities:

Identify the regulatory authorities responsible for approving and overseeing your
product in the target market. For products being introduced in the EU, Notfified Bodies
listed on the NANDO Website (New Approach Notified and Designated
Organizations) are the designated organizations that assess compliance.

Establish Communication Channels:

Set up formal communication with these regulatory bodies early on. Engaging with
them ensures that you are updated on any changes in regulatory requirements and
allows you to ask for clarifications, submit questions, or seek pre-approval guidance.

Understand Conformity Requirements:

Different products require different assessments for conformity. Notified Bodies
conduct conformity assessments for specific product categories, ensuring that the
product meefts legal and safety standards before entering the market.

Document Processes and Compliance Pathways:

Create an internal mechanism for fracking compliance progress and submissions.
Develop clear documentation for all interactions with regulatory bodies, outlining
submission timelines, required documentation, and responses from authorities.

Assign a Compliance Team:

Designate a dedicated team or personnel responsible for maintaining ongoing
communication with regulators and managing the submission of regulatory
documents.

EXAMPLE

A company developing a marine restoration technology identifies that it must work closely
with Nofified Bodies to ensure compliance with EU market regulations. Using the NANDO
website, the company locates the relevant bodies based on legislation and submits an initial
query. It assigns a team to manage ongoing communication with these bodies and begins
the conformity assessment process by preparing detailed technical documentation. By

9q 'vglgzm@g m/ifggpe regulatory bodies, the company ensures that it remains aligned
with all regulatory expectations, paving the way for smooth market entry.

Step 6: Complete initial regulatory submissions and evaluation plan

Completing the initial regulatory submissions and outlining an evaluation plan is crucial for
obtaining product approval and market entry. These submissions are necessary to
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ggmppsicate that the product complies with all applicable legal, safety, and environmental
requirements. Conformity assessments, testing, and certifications ensure the product aligns

iSRS RS SIAMBAr o RS RTP SIS TIRY IRISARY X e BIBHHE FR OelY. BIRB 1S &psprvdipiat
(OB RIS AN LSS e FE PRI THE SIS CHP HEE PEAHR f RHIRIRIonmental
SRR JHEORAREN EHRBIS I O OHI BN SRS TN SN, the company involves a
Nofified Body to carry out third-party validation. It prepares a Declaration of Conformity
(DoC) listing the product details, legislative standards, and the involvement of the Nofified
Body. The company uses the Access2Markets database to verify the standards that must be
met and submits the required documentation, including the DoC and technical reports, to
regulatory bodies. The company also establishes an evaluation plan fo monitor the approval
process and adjust its strategy based on feedback.

HOW TO

1.

Conduct Conformity Assessment:

Before placing a product on the EU market, conduct a conformity assessment to verify
that it meefts all applicable legislative requirements. This involves testing, inspections,
and certification to ensure the product is compliant.

Determine Notified Body Involvement:

If the product’s regulations require third-party validation, involve a Notified Body from
the NANDO list. They will assess whether the product meets EU safety and quality
standards.

Prepare the Declaration of Conformity (DoC):

Create a Declaration of Conformity (DoC) to confirm that the product complies with
relevant EU legislation. The DoC should include detailed information such as product
identification, applicable legislation, manufacturer details, the involvement of any
Notified Body, and references to harmonized standards or other normative
documents.

Submit Required Documentation:

Submit all necessary documents to the relevant regulatory bodies, including safety
assessments, test results, and the DoC. Each regulatory body may require different
documentation depending on the product and market.

Create an Evaluation Plan:

Outline a plan to evaluate the regulatory submission process and ensure that all
necessary requirements are met. This plan should include timelines for submission,
monitoring of regulatory body responses, and tracking compliance updates.

Prepare for Post-Submission Evaluation:

Once submissions are complete, be prepared for follow-up queries or requests from
regulatory authorities. Adjust the evaluation plan accordingly to address any
feedback and ensure swift progression through the approval process.
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Affix the CE Marking and Prepare the Declaration of Conformity:

affix the CE marking and prepare the EU Declaration of Conformity. The manufacturer
is responsible for ensuring the marking is correct and complies with regulations.

Identify and Document Potential Risks:

In the technical file, identify all potential risks associated with your product and
describe how these risks are managed or mitigated.

Step 7: QMS Certification and technical File Preparation

In the EU, certain products must adhere to strict quality management systems (QMS) to
ensure compliance with safety, health, and environmental standards. The CE marking is one
of the most significant certifications, required for products ranging from medical devices to
industrial machinery. Additfionally, other certifications and labels, such as energy labels and
the EU Ecolabel, provide further guarantees of a product’s environmental performance.
Proper documentation, including technical files, is essential fo demonstrate compliance and
to justify the EU Declaration of Conformity.

HOW TO (European Commission, Manufacturers, n.d.)

1.

Identify Applicable Directives and Harmonized Standards:

Determine which EU directives and harmonized standards apply to your product. This
step ensures that your product aligns with the correct regulations.

Verify Product-Specific Requirements:

Confirm any additional product-specific requirements. These could be related to the
industry, country, or type of product being developed.

Assess the Need for Notified Body Involvement:

Determine whether your product requires independent conformity assessment by a
notified body, as detailed in steps 5 and 6. This is often necessary for more complex or
high-risk products.

Conduct Product Testing:

Perform the necessary testing to check your product's compliance with EU directives.
This includes safety, health, and environmental protection standards.

Prepare the Technical File:

Create a comprehensive technical file containing all required documentation that
proves your product meets the necessary requirements (European Commission,
Technical documentation and EU declaration of conformity, n.d.). This file should
include descriptions, test results, a list of parts, and other essential documents.
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3. Ensure Product Traceability:
Comply with traceability regulations:
e Preserve the technical documentation.
e Provide a clear product identification, such as a type, batch, or serial number.

e Indicate the manufacturer's name and address on the product itself.

4. CE Marking:

Affix the CE marking to the product. The CE marking signifies compliance with
applicable regulations and enables market approval across the EU.

5. Maintain Records:

Ensure that all tfechnical documentation and submission records are preserved for
future regulatory audits or market surveillance.

doéumen’ring the results in the technical file. This file includes detailed descrip’riéns, fest
Se&sgits, 4 lSbofiparts; iafissa comprehensive risk assessment.
Once the product passes the necessary conformity assessments, the company affixes the CE

marking and prepares an EU Declaration of Conformity, enabling it to enter the EU market.
Step 8: Regulatory submissions and market approval

After ensuring a product meets the necessary regulatory requirements, the next step is to
prepare and submit the product for market approval. For products sold in the EU, this often
involves obtaining a CE marking, which certifies that the product meets EU safety, health,
and environmental standards. Achieving this approval allows for the legal commercialization
of the product within the EU market. Additionally, manufacturers must fulfill fraceability and
labeling requirements to ensure transparency and consumer safety.

HOW TO

1. Submit the Technical Documentation:

Submit the product’s technical documentation to the relevant authorities. This file
includes information like test results, safety assessments, and conformity declarations.

2. Provide Instructions and Safety Information:

Once approved, the product must include clear instructions and safety information.
These must be provided in a language understood by consumers and end-users in the
target market, ensuring compliance with EU language requirements.
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HOW TO

1.

Monitor Legislative Changes:

The company must remain vigilant about any changes in regulatory legislation that
may impact their products. The EU often provides a transition period for adapting to
new rules, enabling companies to adjust their products or find replacements if
necessary.

Establish a Post-Market Surveillance System:

Develop a PMS plan that includes confinuous product performance monitoring and
feedback collection from users. This system helps to identify potential issues early and
ensure ongoing compliance.

Report Safety Issues:

If any product defects or safety concerns are identified, companies must report them
to the appropriate regulatory bodies and take necessary actions, including recalls if
needed. This process ensures consumer safety and adherence to regulatory
standards.

Document Non-Conformities:

Keep detailed records of any deviations from expected performance, including
product failures or safety incidents. This documentation is essential for demonstrating
compliance with post-market regulations.

Adapt and Respond:

If new regulatory requirements are infroduced, the company must adapt products
accordingly or face the risk of a product ban. The transition period provided by the
EU should be used to make the necessary adjustments or find suitable replacements.

the performance of their products, stay informed about any legislative changes, and report
any safety issues or non-conformities that arise. Post-market activities ensure that products
remain safe, reliable, and compliant throughout their lifecycle.
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EXAMPLE

A company producing marine restoration equipment in the EU is informed of an upcoming
legislative amendment affecting environmental impact regulations. During the transition
period, the company re-evaluates its product, making necessary modifications to comply
with the new standards. They also monitor customer feedback to ensure ongoing product
performance and report any detected safety concerns to the appropriate regulatory bodies.
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2.6 Acceptance Readiness Level

The Acceptance Readiness Level (ARL) framework evaluates how well a new technology or
product is likely to be accepted by society. Its purpose is to systematically examine potential
ethical, social, and legal concerns that could impact acceptance (Vik, 2021). This section
provides a structured checklist of questions designed to assess the product's societal
alignment; these should be addressed sequentially to guide the readiness evaluation. When
any question is answered positively, it indicates the currently achieved level of readiness.
Companies are advised to consider these aspects early in the conceptualization phase to
mitigate potential acceptance issues in later stages of development.

Stage 1: Conceptualize

Step 1: Is the product seen as illegitimate or socially unacceptable?

The first step in evaluating acceptance readiness is to assess if the product may be seen as
ilegitimate or socially unacceptable. This includes reviewing legal compliance, societal
acceptance, and ethics to identify concerns early and adjust development strategies if
needed (Vik, 2021).

HOW TO

1. Check for Legal Compliance:

Ensure the product complies with laws and regulations across regions by consulting
legal experts, reviewing standards, and aligning with consumer protection,
environmental, and safety requirements.

2. Assess Public Safety and Health Risks:

Evaluate potential health or safety hazards associated with the product. Products that
might harm users, animals, or the environment could face strong opposition, so
conduct risk assessments to ensure compliance with health standards.

3. Evaluate Ethical Practices:

Examine the product’s association with ethical issues like labor practices, sourcing,
and environmental impact. Ethical missteps, such as exploitative labor practices,
discrimination, or environmental harm, can result in social rejection.

4. Analyze Potential Societal Impact:

Consider the wider societal effects of the product by assessing its environmental,
social, and behavioral implications. A product perceived as harmful to community
values or contributing to environmental degradation can be deemed unacceptable.

EXAMPLE

A company developing an innovative marine restoration technology, like an artificial reef,
ensures compliance with environmental regulations and marine protection laws. The team
assesses ecosystem impacts, potential risks to marine life, and ethical considerations, ensuring
materials are environmentally safe. By consulting local communities, including fishermen and
conservation groups, the company addresses societal perceptions, making the product
socially acceptable and aligned with conservation goals.
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Step 2: Is the product controversial among large part of the population?

To determine if a product is perceived as controversial, companies must assess public
senfiment and identify any significant disagreements surrounding the product. A confroversial
product typically generates significant debate or contention, often linked to ethical, social, or
political issues. This approach helps the organization navigate the complexities of public
perception, ensuring that they are well-prepared to address any controversies before
advancing the product further in the development process.

HOW TO

1. Conduct Public Opinion Research:

Utilize surveys, focus groups, or interviews to gauge the public's perception of the
product. Explore potential divides in opinion among different demographics, such as
age, location, or socioeconomic status (Harrison, 2020).

2. Engage with Stakeholders:

Involve stakeholders, including customers, community groups, and industry experts, in
discussions about the product. Collect qualitative feedback to identify concerns or
support, which can shed light on the product's confroversial aspects (Vik, 2021).

3. Monitor Media Coverage:

Analyze media articles, blogs, and social media platforms to track public discourse
about the product. Look for patterns in reporting or discussion that indicate significant
controversy or disagreement (Heinrich, 2021).

4. Identify Ethical, Social, or Political Concerns:

Assess if the product raises ethical dilemmas or social issues that could lead fo
controversy. Consider factors such as environmental impact, health risks, or potential
for misuse, as these can influence public acceptance (Harrison, 2020).

EXAMPLE

A marine restoration initiative, aimed at deploying artificial reefs fo enhance fish populations,
faces confroversy among different stakeholder groups. Environmental activists’ express
concerns about the potential ecological impact of artificial structures disrupting natural
habitats. Conversely, local fishing communities support the initiative for its potential to boost
fish stocks, leading to economic benefits. Conducting public opinion surveys reveals a split in
support, with younger populations leaning toward environmental protection while older
demographics prioritize economic gains. This nuanced understanding highlights the
confroversial nature of the initiative, necessitating further dialogue and adjustments to align
with broader societal values.
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Siep/8y lgthemsrduct seen as questionable among groups of the population?

The next step is to analyze whether the product is viewed as questionable among certain
segrhenfiodpahEffecdiVen@ss:. While controversial products evoke strong disagreements,
questionable products raise doubts or ethical concerns about their legitimacy without
necessarily QKRG VRIS YOHPEIYS Ehe BinBEISidsa IR e IA GOMERINSIRIRTHE previous
step to asfeeeieshis issue. This assessment enables the company to address specific doubts,

OdJUST. mwra@r@@ﬂw@&%o fﬁ&@@ Fé?@d%@@ﬁef @W@éﬁﬂ@@ﬂe@@&ﬂ%%%’f@@u@?ve'opmeﬂ’f,
ensuring TQSHBSrBBO%U%a%'1%98&’%%@8&% standards and community expectations.

HOW TQnvironmental Impact:

.. Reviewkeedhask amiStakeheldersntial impact of this biopesticide on non-target

AMRRZES*comments and concerns raised by stakeholders during previous
- eMfugierreendusdbsnightgian treeldbgdermet pagie eifsigtstofrigngdbisificodieatitits
regarie@:haenasigts legitimacy or ethical implications (Vik, 2021).

3 Reamk sty Surveys:
Deploy surveys focused on specific population groups that may harbor skepticism.
° IneRyev &?@s%s*hﬁ&’fo@%ifwep@%@&%ﬁfsﬂsﬁ feHRUBRsHIRPE Nhssetydrety, or
- ehldremhiemheldrogoiy Fedhditio @0kl .safety measures associated with the use of

this product?
Analyze Case Studies:

4. Eibigal Gansideratierss or technologies that have faced questions about their
Ie%i;imocy. Learning from their experiences can help identify potential pitfalls and
in

qu@@‘@ég ﬁg%tdg,%g@@mﬁm%mié@@m? aligns with ethical standards

in environmental protection?

4.. ManitarReguiatenandMedia Rissvesiapsirding the use of biopesticides in natural

KESOAH@YE%on regulatory debates and media coverage surrounding the product
« category. Emerging concerns or scrutiny in these areas can indicate that the product
5. Regukeorgwpprevealvestionable (Heinrich, 2021).

« How confident are you in the regulatory processes that govern the approval of this
biopesticide?
EXAMPLER you think more rigorous testing should be conducted before this product is

A morine‘?’ég%}’o%gﬂ%ﬁﬁ?ive, aimed at deploying artificial reefs to enhance fish populations,
A new marine biopesticide designed to control invasive species faces scrutiny among
envson@emmmunityvEngougemenips. While some stakeholders appreciate its innovative
approach, others question its long-term ecological impact and potential harm to non-target
species. Do gowfzelskegdtios o, cihrenaumissimyersondeqtsatalgetaduliedeysrioontiregy marine
ecologists gt 1'logél efispingnigommunities. The findings reveal concerns about the
blope.s’rlclgies.sofe’r oplcsi £ fectiveness, ?pr’rlculorl er\(?vﬁﬁrgbnrg its e,rffe Tl%e%%lf e _delicate

imporfan OF companies O enga munity sta efs
balance o?%e arine ecosystem. P 9 v

regarding the use of such products?2

7. General Sentiment:

o Overall, how would you rate your acceptance of the new marine biopesticide on
ascale of 1 to 102

«  What factors would influence your willingness to support or oppose the use of this
biopesticide in your community?2
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Step 4: Is the product seen as questionable by key actors in the sector?
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Imf@ﬁw@pmmm&es must analyze whether their product is viewed as questionable by
influential actors in the relevant sector. Key stakeholders in marine industries may include port

ou’rh]oriTiﬁ%aU'aq*rﬁg&%ﬁgmlauilding companies, offshore energy firms, marine research and
education Institutions, and government agencies, including multilateral organizations like the

United NQjions: ERHIraRare iU Qe Bt e HERISHO ch e RIS (REEAR FhHRIRN QT &rQRiseRy ation
of Nature (IUCN). Their ?rs ectives.can s%gﬂmconggj |r)rfluen%:e hh &roducf's g%ﬁgf’rp@ce and
market vi Sffis’ BB oISHERRERRUREY A B BISGU ST FE R? EEKTEGIIGRBK S¥andards
but also aligns with the expectations and values of key actors in the marine sector, increasing
the lkeliPexseived Benefitsl market adoption.

o How do you see this material contributing to marine restoration?2
o Which features of the product seem most beneficial for ecosystems?e
HOW.JO

3. Concerns and Questions
1. Engage with Key Stakeholders:

« _Do.you have any concerns about long-term effects in marine environmentse
Fcah?lo’re ccltlscuss%ns wﬁ% mgus?ry |eo ers, re ucnIory bodijes, ono? environmental

* orJARLRREN PSS L SRR P NAMGhTIS m@ﬁef'éﬁa?ﬁ?ék“daﬂ”%H@W’}CSHWE%ncems
e related to its legitimacy or suitability for marine environments (Vik, 2021).
4. Regulatory and Compliance Issues

2. Conduct Expert Interviews:
« How do you view its compliance with marine environmental regulations?

. 'L;‘n e‘éfng@é%ﬁ? P NN RIRNEL &5 1RfK horPse T@@faé&e%?i BiiGis 8§88‘ﬁe‘

INg tNeir concerns or reservations can Provi critfical information on

pfA0RPL BRREEHF Iegitimacy (Harrison, 2020).
3. Ulillkzblochishry diodu$wppod Conferences:

. wa.@w@dgm@bﬁgwﬁ@%iﬁﬁé%yWp@éﬁgem@@m&weékﬁﬂ@mfﬂﬁiﬁg&éﬂ@]@d
. p iling atii s The product. ven n ser or or
e B AT 08 & R e T IR S T B BT P
product in your projectse
4. Monitor Regulatory and Policy Developments:
6. Market Potential . . .
Stay updated on regulatory changes and policy discussions that may affect the

. PIRSIVGoNRUFERIEQBIROARIBTITRINEHR YRISIBRYFEEHiISEmRAbR A I &ender
orj%roduc’r L%?I?Jonoble (Harrison, 2020).

arne’se
« What factors influence the adoption of sustainable materials in marine restoration
practices?
EXAMPLE

7. Feedback for Improvyement
A company developing%nYnnovoTive biodegradable material for marine habitat restoration

initiativesweeis e CLAL IR B KRLERIBHNR SURIPEIRTY s TS e sl dxpesigned fo
provide STI’U%JFCH support for coral reefs and o’thr marine ecosystems while minimizing
oG 4an RO S A Rl e e e Rl ritonsigdhsn
NGOs, om@tgdveratiestivenesties to discuss the material's effectiveness and potential
benefits for marine restoration projects.

Threg)ghrinpeirimmed3ogeasititations, the company discovers that while many stakeholders
appreciate the material's sustainable properties, concerns arise regarding its long-term
stability anelefesiitoyomaieesorg anisee iy ghesignipagitbessing nkistiveady dbetstompany
can refin&&;;&a@@uc’r, ensuring it meets the expectations of key actors involved in marine

restoration, Collabarating with marjne biologists agnd restorafion practitioners, they conduct
foringr stOUIGE PO R YaE SRBKIER EREIST (b B Ry P S S o8 (Bt VRere oy
enhancirigstesatioinhindicd ey dreslivioang wkestieretsom influential stakeholders.
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Step 5: Is the use of the product seen as questionable within marginal interest
groups?
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In this step, companies evaluate whether the product is viewed as questionable by marginal
interest groups, who often raise concerns outside mainstream viewpoints. While these groups
may represent a small segment of society, they can exert significant influence on public
perception, especially in areas related to ethics, sustainability, and social responsibility. To
assess this, companies can employ similar methods used in previous steps, such as targeted
engagement and sentiment analysis, with an emphasis on understanding specific concerns
raised by these niche groups.

HOW TO

1. ldentify Relevant Marginal Interest Groups:

Start by listing groups with interests that might uniquely intersect with the product. For
marine restoration, this could include advocacy organizations for rare or local marine
species, small coastal community groups, or eco-tourism advocates focused on
preserving fragile marine ecosystems.

2. Engage with Group Representatives:

Connect with these groups to understand their concerns. This may involve conducting
interviews, focus groups, or even attending public meetings they organize.

3. Monitor Social Media and Public Discourse:

Track platforms where these groups are active to gauge sentiment and identify
emerging concerns. Look for recurring themes or questions that reflect specific
hesitations about the product.

4. Adjust Communication and Product Strategy:

Based on findings, consider ways to address these concerns, whether through
adjustments in product design, enhanced transparency, or public education.

EXAMPLE

A company infroducing an artificial substrate for coral restoration receives feedback from a
niche coastal community organization concerned about potential impacts on local
biodiversity. The group fears that infroducing artificial structures may alter native species’
natural habitats. To address these concerns, the company organizes a community forum,
allowing scientists to present evidence of the substrate’'s benefits for biodiversity. By
addressing these niche concerns directly, the company not only improves acceptance
among this marginal group but also stfrengthens its public reputation for transparency and
environmental consideration.

Step 6: Is the use and the production of the product socially not accepted in
general?
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The final step evaluates whether the overall use and production of a product align with broad
societal norms and ethical standards. Social acceptance in this context refers to a product’s
alignment with safety, environmental sustainability, and positive societal impact. Products
generally achieve high social acceptance when they are perceived to contribute positively
to society without causing harm to people or the environment. In cases where these norms are
not met, companies may need to adjust production processes, improve transparency, or
redesign the product to meet societal expectations.

HOW TO

1. Evaluate Societal Norms and Values:

Review the product’'s alignment with broad societal norms around safety,
environmental sustainability, and ethics. Consider if the production process and
materials are viewed as responsible and acceptable to general public sentiment.

2. Use Technology Acceptance Model (TAM) or User Acceptance Testing (UAT) if
Applicable:

e For fechnology or software products, use TAM to understand perceived
usefulness and ease of use. TAM provides insights info whether users see the
product as valuable and accessible, both essential elements for social
acceptance.

e For software products, UAT can be applied to assess the product’s suitability and
reception, identifying any usability concerns or social objections early in the
testing phase. conduct. Incorporating feedback from UAT helps adjust the
product fo meet societal expectations.

3. Assess Broader Impact:

Analyze the environmental, social, and economic impacts of the product to
determine if there are potential objections. Addressing these issues proactively can
enhance societal acceptance.

EXAMPLE

A company developing a marine restoration technology for coastal ecosystems may
conduct stakeholder outreach to determine if any production processes raise social
concerns, such as the impact on local communities or marine habitats. By integrating
feedback from TAM and UAT, the company identifies specific elements that stakeholders
appreciate, such as the product’s sustainability and minimal ecological footprint. This
validation allows the company to proceed confidently, knowing the product aligns with
societal expectations.
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Developing a strong societal readiness framework involves assessing public awareness,

stakenoider engagemeni, and ine poientiai socieial impacis of innovaiions or interveniions.
Societal readiness intfegrates multiple factors, including cultural acceptance, economic
feasibility, and the capacity for communities to adapt. This holistic approach ensures that new
initiatives not only advance scientifically but are also embraced by the societies they aim to
benefit (BUscher, 2023). By aligning SRLs with societal goals and needs, organizations can
better implement sustainable practices and promote long-term community resilience.

This section provides guidance for organizations and projects in assessing and advancing their
societal readiness to ensure successful implementation of innovations in the maritime sector.

Stage 1: Conceptualize

Step 1: Identifying Problems

The first step in societal readiness is fo develop a clear understanding of the problem your
solution aims to address. This requires identifying the root causes of the societal, environmental,
or economic issue at hand. By doing so, companies can align their solutions with real-world
challenges, ensuring relevance and impact (Bernstein, 2022). At this stage, the focus is on
collecting data, assessing current challenges, and understanding how these problems affect
different stakeholders. Defining the scope and urgency of the issue helps to lay the foundation
for further concept development.

HOW TO

1. Conduct Problem Research:

Gather data on societal, environmental, and market conditions to understand the
broader context of the problem. Use research papers, industry reports, and case
studies to determine the significance of the issue.

2. Engage with Affected Stakeholders:

Consult stakeholders who are directly impacted by the problem to gather first-hand
insights. Engaging with communities, customers, or environmental groups can reveal
pain points, clarifying the problem's magnitude and its societal impact.

3. Analyze Root Causes:

Identify the core drivers behind the problem by using tools like root cause analysis
(Ishikawa diagrams, 5 Whys). This helps in defining the systemic issues that need to be
addressed and ensures the problem is understood from all angles.

4. Prioritize the Urgency of the Issue:

Assess the urgency and the potential consequences. Prioritize which problems need
immediate action and can lead to more targeted solutions that resonate with society.
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EXAMPLE

A startup focused on restoring marine ecosystems develops a concept for a biocircular,
scalable solution to address coastal erosion. The solution infegrates natural barriers, such as
oyster reefs and mangroves, that regenerate and provide protection to shorelines. The
company engages with coastal communities and environmental agencies early in the
process o ensure the solution aligns with local needs and social acceptance.

Step 2: Create Concept with Potential for Systemic Change

Once the problem is clearly defined, the next step is to create a concept that not only
addresses the issue but has the potential for (sub)systemic change. The goal is to ensure that
the solution is socially acceptable, environmentally sustainable, and capable of being scaled
or adapted fto other regions or contexts. A well-thought-out concept should balance
innovation with practicality, ensuring that it can infegrate with existing systems while still having
fransformative potential. This stage focuses on designing solutions that consider biocircularity—
using renewable resources and minimizing waste—and other sustainability principles, ensuring
long-term impact (BUscher, 2023). Companies need fto consider the broader societal
implications of theirinnovations to avoid negative side effects and ensure public acceptance.

HOW TO

1. Design for Biocircularity:

Develop a concept promoting resource regeneration and sustainability by using
renewable resources, reducing waste, and recycling. Focus on eco-friendly solutions
that lower the carbon footprint of current systems.

2. Ensure Societal Relevance:

Align the concept with societal needs and values, ensuring that it addresses key social
and cultural concerns. Consider the economic, social, and environmental impacts,
making sure the concept is acceptable to all stakeholders.

3. Consider Long-Term Impact and Scalability:

Design scalable, adaptable solutions that can expand beyond the initial region and
remain effective in different contexts. Consider the potential for systemic change,
where the solution inspires changes in policy, business models, or public behavior.

4. Engage Stakeholders Early:

Collaborate with key stakeholders to refine the concept and ensure it aligns with their
expectations and needs. This will not only enhance the societal acceptability of the
solution but also increase the likelihood of its adoption and success in the long term.
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EXAMPLE

A company working on marine ecosystem restoration proposes a biodegradable filtration
system to combat coastal water pollution. Designed to filter pollutants while allowing natural
water flow, it aims to restore marine biodiversity. The company engages stakeholders,
including environmental NGOs, coastal communities, and government agencies, to refine
the system. Collaborafion ensures the solution meets local conditions, regulatory
requirements, and societal standards, maximizing its impact on pollution reduction.

Stage 2: Prototype

Step 3: Propose Solutions and Identify Relevant Stakeholders

At this stage, the focus shifts from concept creation to proposing concrete solutions that can
be tested and refined. Companies need to craft detailed solutions that have the potential to
address the identified problem while considering their environmental and societal impact.
Identifying relevant stakeholders is also critical at this point, as theirinvolvement can guide the
refinement of the solution and ensure its relevance in real-world setftings. The aim here is to
propose actionable solutions that align with the systemic changes outlined in Step 2.
Stakeholders—such as customers, communities, regulators, and industry experts—play a
crucial role in providing feedback and helping to shape the proposed solution for optimal
impact (Bernstein, 2022).

HOW TO

1. Develop a Detailed Solution:

Create a solution that directly addresses the problem defined in Step 1 and is
grounded in the concepts of biocircularity and sustainability infroduced in Step 2. The
solution should be practical, innovative, and feasible for real-world application, while
also considering the scalability for broader impact.

2. Identify and Engage Stakeholders:

Identify key stakeholders who have a direct or indirect interest in the solution. This
includes end-users, community groups, government agencies, industry leaders, or
environmental organizations. Engage them early to gather insights on the solution’s
viability, potential challenges, and areas for improvement.

3. Assess Feasibility and Potential Impact:

Evaluate the solution's feasibility in tferms of fechnology, cost, and resources, while also
assessing short- and long-term environmental and societal impacts to ensure viability
and potential for systemic change.

4. Incorporate Stakeholder Feedback:

Use stakeholder input to refine the solution, ensuring it aligns with their needs and
expectations. Collaborate with stakeholders to foster buy-in and facilitate smoother
implementation.
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EXAMPLE

A renewable energy company is testing a solar-powered desalination device to provide
clean water for coastal communities. Initial testing involves collaboration with local
environmental groups, municipal authorities, and community leaders. The company
establishes clear objectives, including water output, energy efficiency, and ease of use. In a
pilot environment along the coastline, they test the device under various weather conditions
to simulate real-world scenarios. Feedback from stakeholders indicates that while the device
performs well, its maintenance requirements need to be simplified for long-term adoption.

Step 4: Initial Testing of Proposed Solution with Relevant Stakeholders

With a concrete solution and stakeholder involvement established, the next step is initial testing
in a controlled, relevant environment. This stage is crucial for gathering preliminary data and
feedback to assess the viability of the solution. By engaging stakeholders during testing,
companies can fine-tune the solution, address unforeseen challenges, and ensure alignment
with societal expectations and environmental goals. Initial testing lays the foundation for wider
adoption and later stages of development by providing data-driven insights info the solution’s
effectiveness and impact (Bernstein, 2022).

HOW TO

1. Set Clear Testing Objectives:

Define specific goals for testing, such as performance benchmarks, environmental
impact measures, or social acceptability criteria. These objectives provide a clear
framework for evaluating success and identifying areas for improvement.

2. Engage Stakeholders in Testing:

Involve key stakeholders—customers, communities, and regulators—in testing to
gather diverse feedback to help refine the solution, confirm its practicality, and ensure
alignment with local expectations.

3. Use Pilot Environments:

Conduct testing in confrolled environments that simulate real-world conditions. Pilot
settings allow risk-free adjustments, manageable scaling, and gradual stakeholder
engagement.

4. Collect Data and Analyze Results:

Gather quantitative and qualitative data on performance, usability, and stakeholder
satfisfaction. Analyzing this data identifies strengths, weaknesses, and challenges,
offering a basis for refining the solution.

5. lterate Based on Feedback:

Make adjustments based on testing and stakeholder feedback. Iterating improves
solution effectiveness, stakeholder alignment, and readiness for the next
development phases.
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EXAMPLE

A company developing a biodegradable fishing net designed to reduce marine waste
conducts pilot testing along the North Sea coast, where lost nets contribute significantly to
local marine pollution. They define impact metrics, including degradation rate, durability,
and environmental safety. Partnering with fishing communities and marine conservation
groups, the company tests the nets under typical fishing conditions, gathering data on

r a t § older acceptance. Analysis reveals that while the nets degrade
%ﬁéggeggﬁgﬂg%gji ?npen’rs in durability could improve their usability for local fishers.

Step 5: Validate the Problem Through Pilot Testing

In this step, the goal is to validate the initial solution through pilot tests in real or closely
replicated environments. This phase is crucial for assessing the solution's effectiveness and
alignment with societal needs. Targeted testing helps companies measure initial impact,
identify improvement areas, and confirm societal relevance. This phase bridges conceptual
development and practical implementation, ensuring the solution can be effectively scaled
and adapted (BUscher, 2023).

HOW TO

1. Define Impact Metrics:

Establish specific metrics to evaluate the pilot's success, including environmental
impact indicators, cost savings, and social benefits. Clear metrics enable objective
assessment of the solution's effectiveness in addressing the target problem.

2. Select Representative Testing Sites:

Choose pilot sites that reflect the real-world environments for eventual deployment.
Testing in relevant settings reveals operational challenges and regional adaptability,
preparing the solution for broader application.

3. Involve Local Stakeholders:

Engage community members, industry experts, and local organizations in pilot testing
to gather diverse perspectives and ensure the solution meets societal expectations.

4. Monitor and Analyze Outcomes:

Collect and analyze data during the pilot, focusing on performance metrics, usability,
and stakeholder feedback. This analysis offers evidence of the solution's impact,
highlighting strengths and areas for improvement.

5. Document Findings for Future Phases:

Record results and key insights from the pilot testing phase. This documentation will
guide design refinements and inform stakeholders in later development and
commercialization phases.
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EXAMPLE

A startup working on a waste-reduction initiative for coastal tourism collaborates with local
authorities, environmental groups, and ftourism operators in pilot locations. They conduct
interactive workshops where stakeholders use the solution—a mobile app that tfracks waste
reduction efforts and provides incentives for sustainable behavior. Feedback reveals that

${biedhg aRacE HEpsaara MR RRRERSRNPSIGRMtbiariRese engagement among

user groups. After refining the app based on these suggestions, the startup

depunexphinthkaticldéofeieativdbe, Rty hadtigdnsighde thwpaiherinarieedhacsklirton s bnparder
rangeddpiitteeholders. The solution is tested with individuals, communities, and organizations
affected by its outcomes. This validation ensures the solution is effective and socially
accepted, faciiitafing smoofher impiemeniafion in various confexis. Engaging siakehoiders
allows companies to refine the solution using real-world insights, enhancing its practicality and
impact (BUscher, 2023); (Sari, 2016).

HOW TO

1.

Identify Key Stakeholders:

Identify stakeholders affected by, involved with, or influential in the solution’s impact
areq, including local communities, regulatory bodies, environmental organizations,
and industry partners, each providing unique perspectives.

Conduct Collaborative Testing Sessions:

Arrange sessions where stakeholders can interact with the solution, share feedback,
and provide insights on its potential impact. Structured feedback sessions capture
diverse opinions and reveal areas for adjustment.

Gather Qualitative and Quantitative Feedback:

Use surveys, inferviews, and performance metrics to collect both qualitative and
quantitative data from stakeholders to understand the solution’s real-world viability
and societal readiness.

Refine Solution Based on Stakeholder Input:

Analyze the collected feedback to identify necessary changes. Making adjustments
based on real-world usage and community feedback increases the solution’s
relevance and acceptance in its target environment.

Document Stakeholder Validation Outcomes:

Record the validation process, insights gained, and adjustments made in response o
stakeholder feedback. This documentation strengthens stakeholder frust, establishes
fransparency, and prepares the solution for demonstration in the next stage.
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EXAMPLE

A company developing a sustainable fisheries management tool tests it in collaboration with
coastal communities and regulatory agencies. They deploy the tool in a selected region,
where stakeholders can monitor fish populations and manage harvest levels. Feedback

jons f fisher, reci i i f aximize
RS R S Bl B S s S e S R e
ID St pre hhie gdhwise resdley goetiest e he tingrinarreslitie ieavisasleeahed iar lanogdienatwesk
afrittdgbordirs. Tbis thrense gitmes for observing its real-world impact, gathering feedback, and
assessing societal acceptability. By engaging stakeholders and addressing concerns,
companies can strengthen relationships and lay a supportive foundafion for future
implementation. Operational testing is crucial for refining the solution, optimizing performance,
and adapting to the community's specific challenges (Bernstein, 2022); (BUscher, 2023).

HOW TO

1. Conduct Field Testing in a Relevant Environment:

Deploy the solution in the targeted operational environment, whether that's a specific
community, industry sector, or geographical area to assess functionality and
compatibility with local conditions.

2. Host Collaborative Feedback Sessions:

Engage stakeholders through workshops, focus groups, and discussions to gather
insights on the solution’s impact, usability, and acceptance. Collaborative sessions
encourage open dialogue and provide diverse perspectives.

3. Implement Performance Tracking Metrics:

Set up clear KPIs and performance meftrics. Quantitative data helps measure impact,
while qualitative feedback from stakeholders reveals nuances in user experience.

4. Iterate Based on Real-World Feedback:

Use insights from the field test to refine the solution. Adjustments should address
specific challenges and meet stakeholder expectations, ensuring the solution remains
aligned with societal needs.

5. Document and Analyze Demonstration Results:

Document the outcomes of the demonstration phase, including key performance
metrics, feedback summaries, and areas for improvement. This prepares the solution
for final refinement before market entry.
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EXAMPLE
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need for more accessible maintenance features and better integration with existing coastal
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RYBRAIISEHPREV eI AMRPH PRy &Feating a clear plan for societal adaptation is key,
focusing on strategies for infegrating the solution info existing social frameworks and ensuring

widespread acceptance. Testing and minor retesting may also be required to confirm that all
refinements contribute to the solution’s effectiveness and readiness for market entry (Arvidsson,
2022); (Clément, 2022).

HOW TO

1. Implement Final Refinements:

Make necessary adjustments to enhance usability, relevance, and effectiveness in
the intended environment based on previous feedback and performance results.

2. Develop a Societal Adaptation Strategy:

Create a plan detailing how the solution will integrate into existing social or industry
frameworks, including any necessary ftraining, educatfion, or stakeholder
engagement initiatives to facilitate acceptance.

3. Reassess Stakeholder Needs and Expectations:

Ensure the solution addresses the core needs identified earlier. Additional discussions
or surveys can confirm that adjustments align with stakeholder priorities.

4. Conduct Limited Retesting if Needed:

Where changes occur, conduct small-scale testing to validate improvements in a
real-world context, ensuring optimal performance before full implementation.

5. Document Finalized Solution and Adaptation Plan:

Prepare detailed documentation on the refined solution and adaptation strategy to
serve as areference for stakeholders and guide full-scale implementation.
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EXAMPLE
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sustainable, socially accepted, and capable of making a long-term impact.

HOW TO

1.

Conduct a Comprehensive Solution Review:

Perform a final evaluation o ensure the solution meets all inftended specifications,
addresses the identified societal needs, and is viable for widespread application.

Define Key Performance Indicators (KPIs) for Long-term Tracking:

Establish clear KPIs that will track the solution’s impact over time. These indicators
should focus on social, environmental, and economic performance in alignment with
stakeholder expectations.

Develop a Training and Support Framework:

Plan necessary fraining sessions or workshops fo support users, employees, or
communities in understanding and adopting the solution effectively.

Outline Ongoing Monitoring and Feedback Mechanisms:

Create a plan for collecting and assessing feedback continuously post-
implementation. Regular reviews of feedback allow for minor adjustments as the
solution scales up.

Prepare for Full-scale Implementation:

Begin a phased rollout to ensure successful societal infegration and prepare for
necessary adjustments during the initial application stages.
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benefits, establishing a sustainable, scalable model that can be replicated in similar regions
globally.

HOW TO

1.

Deploy the Solution at Full Scale:

Launch the solution in the designated environment, ensuring that all necessary
systems, tools, and support networks are in place for smooth integration.

Conduct Regular Monitoring and Data Collection:

Begin consistent monitoring of the solution's performance against established KPIs,
capturing data on social, environmental, and economic impacts.

Maintain Open Channels for Stakeholder Feedback:

Provide regular updates and gather ongoing feedback from stakeholders to confirm
the solution meets their needs and expectations.

Make Necessary Adjustments Based on Real-world Perfformance:

Be ready fo make adjustments based on monitoring data or stakeholder input,
especially in early stages of full-scale implementation.

Ensure Knowledge Transfer and Training Continuity:

Establish or continue training and support programs to ensure all relevant parties are
fully equipped to operate and maintain the solution long-term.
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Hep A :Document Outcomes and Lessons Learned for Future Improvement

The final step is dedicated to comprehensive documentation and reflection on the
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Foigct’'s success. It also notes challenges like weather-relafed delays and provides
recommendations to improve scheduling in future projects. This report is then shared with
other environmental groups and stakeholders through an online knowledge base, providing
a model for similar initiatives worldwide.

HOW TO

1. Document Key Outcomes and Impact Data:

Summarize project outcomes by evaluating KPIs, societal impact measures, and
stakeholder feedback to provide a clear view of the project’s effectiveness.

2. Identify Best Practices and Areas for Improvement:

Reflect on successful strategies, any unforeseen challenges, and potential areas for
enhancement to refine future project execution.

3. Compile Case Studies and Reports:

Create case studies that highlight major insights and recommendations based on the
collected data, making them available to relevant teams and stakeholders.

4. Develop a Knowledge Sharing Framework:

Establish a process for sharing insights across the organization or network, ensuring the
lessons learned inform and improve future projects.

5. Set Up Ongoing Monitoring or Follow-up Mechanisms:

Create guidelines for continued monitoring of societal impact if applicable, and
consider periodic follow-ups to frack the project’s long-term effects.
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assess readiness apgnFesgHses. This involves evaluating current ESG activities, risks, and
resources while raising infernal awareness about their imporfance. The assessment identifies
strengths, weaknesses, and key processes, providing a clear overview of the company's status.
Both internal reviews (reports, policies) and external research (regulatory guidelines) inform this
gap analysis fo guide improvements.

HOW TO

1. Perform a Gap Analysis:

Start with a gap analysis to assess the company’s current ESG processes and initiatives
by reviewing existing policies, reports, and procedures o identify strengths and gaps.
Interviews with key stakeholders—employees, customers, and investors—offer
valuable insights.

2. Evaluate Resources:

Assess whether your company has sufficient human and financial resources
dedicated to ESG initiatives. This includes evaluating the skills and expertise of staff
involved in ESG tasks and determining if additional training or hiring is necessary.

3. Conduct Industry-Specific Research:

Examine ESG guidelines and regulations specific to your industry, especially for
specialized fields like marine restoration, biotechnology, or energy. Each sector has
unique ESG needs, making this knowledge essential for strategic alignment.

4. Raise Awareness:

Ensure that all levels of the organization are informed about ESG initiatives. Raising
awareness helps build internal support for ESG efforts and fosters a company-wide
commitment to achieving ESG goals.

5. Establish Baseline ESG Data:

Gather and analyze data on the company’s environmental, social, and governance
performance to establish a baseline for future improvements and goal setting.
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3.

Assess Materiality:

Use a materiality matrix to rank issues by their importance to stakeholders and the
company's long-term value. This matrix highlights the significance of each ESG issue
based on stakeholder expectations and strategic relevance.

high

Ao % °A°A%,

ments and Decisions

Table 14 ESE R éegineés Level: ESG metriésdegérdisg marine restoration based on (Graf, 2023)

4.

ho)

Influence on Stakeholder Ass.

Significance for the business that is being assessed

Evaluate Impact:

For each ESG issue, assess the potential financial, regulatory, and reputational
impacts on the business. Consider factors like regulatory compliance, stakeholder
demands, and contributions to the company’s sustainability goals.

Prioritize:

Prioritize ESG issues based on their materiality. Focus on the most pressing topics that
have a significant impact on both the company and its stakeholders. These prioritized
issues will form the basis for future ESG initiatives, resource allocation and reporting.

and implement targeted strategies aimed at enhancing its ESG score (Brightest, 2022).

HOW TO

1.

Identify Key ESG Issues:

Gather information on potential ESG topics that could impact the company or its
stakeholders. This includes industry-specific risks, regulatory frends, stakeholder
feedback, and global sustainability frameworks Ilike the UN's Sustainable
Development Goals (SDGs) or Global Reporting Initiative (GRI) standards. In addition

to these resources, public information regarding ESG criteria, voting procedures, and
investing expectations can be found on the websites of institutional investors like
Vanguard and BlackRock.

Engage with Stakeholders:

Consult internal and external stakeholders—employees, investors, customers, and
local communities—to understand their concerns and priorities and to assess what
matters most to the company and its broader ecosystem.
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Figure 5 ESG Readiness Level: Example illustration of a materiality matrix (Geldres-Weiss, 2021)

EXAMPLE

A company in the marine restoration industry uses a materiality analysis to identify key
sustainability issues, such as the restoration of coral reefs and minimizing the environmental
impact of restoration methods. By consulting with stakeholders and using a materiality matrix,
the company identifies that protecting coastal ecosystems and contributing to local
economies are high-priority issues. They then develop strategies to address these areas,
ensuring that their ESG efforts align with both regulatory expectations and stakeholder needs.

Step 3: Engage key ESG stakeholders

Engaging stakeholders is a critical step in the ESG process, as it allows companies to align their
strafegies with the concerns and expectations of those impacted by their operations.
Stakeholders, such as employees, customers, investors, local communities, and maritime
organizations, play a pivotal role in shaping a company’s ESG initiatfives. By fostering open
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communication, businesses can build trust, gather valuable insights, and strengthen their ESG
reporting and performance. Effective stakeholder engagement ensures that ESG efforts are
collaborative, responsive, and aligned with both societal and environmental needs.

HOW TO

1. Identify Key Stakeholders:

Map out relevant stakeholders, including internal (employees, management) and
external (customers, investors, local communities, NGOs) groups. Focus on those who
are most affected by or have a significant impact on the company’s ESG
performance.

2. Establish Open Communication Channels:

Create diverse platforms for stakeholder engagement, such as surveys, focus groups,
fown hall meetings, or online forums. Ensure that stakeholders can easily provide
feedback and share concerns regarding the company's ESG practices.

3. Integrate Stakeholder Feedback:

Listen to and analyze stakeholder input to understand their priorities. Use their
feedback to guide ESG strategies, ensuring that initiatives address both stakeholder
concerns and business goals. This builds trust and enhances ESG reporting and
performance.

4. Foster Collaboration:

Partner with stakeholders, including local communities and industry organizations, to
co-create ESG solutfions. Collaboration leads to innovative approaches that benefit
both the company and the environment.

5. Maintain Ongoing Dialogue:

Regularly communicate updates on ESG initiatives and progress to stakeholders.
Transparency and accountability are key to building long-term relationships and
ensuring continued stakeholder support.

EXAMPLE

A company in the marine restoration sector engaged local coastal communities,
environmental NGOs, and fishing associations as part of its stakeholder engagement
stfrategy. By organizihg community meetings and conducting surveys, the company
gathered valuable feedback on its coastal restoration efforts. This input was used to refine
their ESG strategy, ensuring that their restoration practices not only met environmental
ﬁond d?, but also addressed the economic needs of local fishermen. Additionally, the

89}% y’Qy&Q’é%e with investors and environmental groups fo co-develop innovative
restoration methods, leading to improved ecological outcomes and enhanced stakeholder

$RY 1@ fntegrate ESG into business strategy
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After a thorough materiality analysis, the next step is to integrate identified ESG (Environmental,
Social, and Governance) criteria into the core business strategy. The goal is to align social and
environmental impacts with financial returns, fostering sustainable practices that create long-
term value for the company and stakeholders (Delgado-Ceballos, 2023). This integration
enhances socio-ecological outcomes and business resilience by recognizing key stakeholder
attitudes, such as those of coastal communities in marine restoration (McAfee, 2022).

HOW TO

1. Align ESG with Business Goals:

Link key ESG issues with the company’s overall mission and objectives. For instance,
environmental criteria might shape product development, operations, or supply
chains to reduce ecological impacts. Social and governance factors should drive
employee engagement, community relafions, and leadership to ensure inclusivity
and ethical governance.

2. Embed ESG in Decision-Making Processes:

Incorporate ESG considerations into decision-making by establishing cross-functional
teams to oversee projects and prioritizing ESG in leadership discussions. Inftegrate ESG
info KPIs and management systems to ensure accountability at all levels.

3. Overcome Barriers:

Address common challenges such as lack of standardization in ESG dataq,
underreported ESG performance, and high integration costs. Mitigating these
obstacles may involve using third-party data providers or adopfing internationally
recognized standards from the Global Reporting Initiative (GRI) or the Sustainability
Accounting Standards Board (SASB) (Eccles, 2017).

4. Monitor and Measure Progress:

Establish mechanisms for regular monitoring and evaluation of ESG performance by
setting clear, measurable targets, collecting reliable data, and reviewing progress
periodically. Infegrating ESG into business performance reviews ensures sustainability
goals align with long-term success.

5. Communicate ESG Strategy:

Communicate ESG progress and goals to stakeholders through regular reports,
meetings, and various channels to ensure transparency o build trust and strengthen
relationships, making ESG efforts resonate throughout the business ecosystem.

EXAMPLE

A marine restoration company in the Aflantic region infegrated ESG by aligning
Sjnvwg’fvgnep’rcl I% es’ronn coralreefs and im % rine biodiversity—with business

SR .s%?%hd@ds‘?%%so%’}ﬁh%s F?e? e Wil 28848 communities to
Oaieirctowpammes hiishingiohétbogio unelaidng foc et (@ lirstegahitionprdie g exiatsteint tegiieatze a
dbinbosistadive o thurin &G hsiricdetiessc thain dop (ESG tiororisies s Isisislgiigile astedmap  helps
organizations align specific initiatives with ESG goals, ensuring structured implementation. The
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readNgR serves as a clear guide for operationalizing sustainability efforts, assigning
responsibilities, and setting timelines (Green Business Bureau, 2022). By focusing on top ESG

RIQAHRHEPHSIRGRS 1T X G N RES U FifIQ F B i N ReERng s iBRs foRTaHs TRiGHiBAT
R NBIPYY key ESG priorities. To address this, the company creates a strategic roadmap

with actionable steps for infegrating ESG into its core business. This plan visualizes the impact
of each ESG effort and aligns them with long-term business goals.

» Porffolio strategy and products: The company shifts to eco-friendly restoration
methods to meeft client demands for sustainable practices, ensuring minimal
HOW TO environmental impact.
o People and culture: Employees receive training in marine restoration and

I '%%B?%'&MR}%EMH% culture that champions ESG goals.

« Stéystemsaendiigiogessesnihye papupit BSdaikseds areyatipnsisraenroasate wthe
miaipaetiestortissn sekahioldles, iapnihgrsresiuserstooradsathese priorities should
o OHURIHNAYE AT IREBY IS EBITHRY PR QRIS RINGS SRdysinckiy godls.

2. sé?@?&&?%ﬁ@&ﬂ&%ii@’sﬁ%gver five years. These are tied to employee

performance rewards.

R e S e e

H‘QJPB%@F&?i?%@ﬂ%%%@‘@ﬂ&%cﬂﬂﬂ&ﬂi@?s its efforts with frameworks like the UN'S
SDGs.
3. Align ESG with Business Strategy:
Starting with small, low-cost initiatives like reducing plastic in operations builds internal

confiddRtRIte GRCESS et IMBsRRIGIRY NS eI RN eikAl QR liQ HTERIRIY PRSIRAHIRSA.
talent management, and performance metrics. Embed ESG goals in decision-making
processes to create a lasting impact.

4. Assign Responsibilities:

Clearly define roles and responsibilities for each part of the ESG strategy. This includes
delegating tasks to different departments and ensuring there is accountability af
every stage of the process.

5. Create a Timeline and Track Progress:

Develop a fimeline that includes short-term and long-term goals for each ESG
initiative. Regularly monitor and adjust the roadmap based on performance data
and evolving ESG trends.

6. Review and Adapt:

Continuously assess progress against your KPIs and adjust the roadmap as necessary
to account for changing regulations, stakeholder expectations, or business goals.
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HOW TO

1.

Identify Resource Need:s:

Assess which ESG initiatives need funding, personnel, or fechnological support.
Analyze the ESG roadmap and prioritize initiatives that have the greatest impact on
sustainability, such as carbon reduction and diversity programs.

Assign Dedicated Personnel.

Allocate human resources by appointing dedicated ESG professionals, such as
sustainability managers, analysts, and project managers. These roles are essential for
monitoring initiatives, reporting progress, and aligning efforts across departments.

Allocate Financial Resources:

Set aside a budget for ESG projects. This budget should include funding for both
operational and capital expenditures, such as sustainability initiatives, renewable
energy investments, or diversity programs. For companies with limited budgets,
prioritizing environmental and social investments over governance may yield the most
immediate improvements in ESG scores.

Leverage Technology:

Invest in technology solutions that support ESG goals, such as data analytics platforms
for sustainability fracking or software for improving supply chain transparency.

Monitor and Adjust:

Continuously monitor the allocation of resources to ensure they are being used
effectively. Adjust resource allocation as ESG priorities shiff or as projects reach
completion to maintain focus on the most critical areas.

Once a company has defined its ESG priorities and strategic roadmap, the next critical step is
allocating the resources necessary to implement these initiatives effectively. Resources may
include financial budgets, personnel, and technology. Proper resource allocation ensures that
the company's environmental, social, and governance (ESG) goals are not only feasible but
also sustainable in the long term. Allocating these resources strategically will also enhance the
company's ESG performance, positioning it for long-term success.
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EXAMPLE

A marine restoration company allocates resources to support its key ESG goals, such as
restoring coastal ecosystems and reducing the environmental footprint of restoration
methods. The company hires an ESG project manager to oversee restoration projects and
an ESG analyst to tfrack sustainability performance. The company allocates a dedicated
budget for sustainability inifiatives, including the purchase of eco-friendly materials for
restoration and investment in renewable energy to power its operations. To monitor
ecosystem recovery, the company invests in satellite imagery and data analytics tools that
frack biodiversity and carbon sequestration in restored areas. By prioritizing environmental
and social aspects in its resource allocation, the company enhances its ESG performance,
positioning itself as a leader in sustainable marine restoration.

Step 7: Formalize ESG governance and develop policies

The formalization of ESG governance involves establishing clear policies and guidelines that
outline how a company will manage its environmental, social, and governance (ESG)
responsibilities. Effective governance ensures that ESG initiatives are embedded in the
company's daily operations and decision-making processes. It also enhances accountability
and fransparency in ESG performance, enabling companies to meet both regulatory
requirements and stakeholder expectations. The integration of scientific insights into
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mangeement decisions also  strengthens  policymaking and helps achieve broader
environmental and developmental goals (BUscher, 2023).

A marine restoration company formalizes its ESG governance by creating a comprehensive
set of policies focused on environmental stewardship and social responsibility. It sets up an
ESG committee at the board level to oversee the implementation of these policies and
ensure that they are integrated info the company's strategy.

« Policies: The company develops specific guidelines for responsible sourcing,
ensuring that materials used in marine restoration come from sustainable sources. It
also adopts a climate action policy aimed at reducing the carbon footprint of

HOW TO restoration projects and sets clear diversity and inclusion goals for its workforce.
: . E Erag?ingéEéGGeducoﬂon is ?rovideq to all employees, ensuring they understand
| gw'?ltm'ew rolesmclgmﬁgs%sféu’r%grceémpony's sustainability objectives. This includes
Detgnmigemiigsogsibesramdaerirnensa @kovilteedird it drereeine i e sidessrdiity .
O%@&Hﬁd@&#ﬁfﬂ\%ﬁ%ﬁgﬁﬁg&ilevel ESG committee or assign specific roles and

responsibilities within the organization for managing ESG activities.

2. Develop ESG Policies:

Draft clear, actionable policies that align with the company's ESG priorities. These
policies should include standards, guidelines, and procedures for managing key issues
such as environmental stewardship, social equity, cybersecurity or governance
integrity (find a comprehensive list of possible guidelines and templates at “Brightest”).

3. Incorporate ESG into Decision-Making:

Infegrate these policies into the company's decision-making processes at all levels,
ensuring that ESG factors are considered in operational planning, risk management,
and corporate strategy.

4. Implement ESG Training:

Ensure that employees and leaders are trained on ESG policies and understand their
role in promoting these values. Establish regular ESG education programs and
incorporate ESG-related objectives into performance evaluations.

5. Monitor and Review Policies:

Regularly review and update the ESG governance structure and policies to stay
aligned with changing regulations and stakeholder expectations.
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3. Set Up Dashboards:

Implement dashboards to visualize ESG data in real-time. Dashboards offer an easy-
to-use interface to track ESG progress and help management teams make data-
driven decisions. Ensure dashboards are customizable and aligned with specific ESG
goals, providing clear insights into KPIs and trends.

Develop Data Governance Policies:

Define clear policies for data quality, security, and privacy to ensure compliance with
regulations and safeguard data integrity. Ensure that data collection processes meet
the required standards for accuracy and reliability.

Ensure Accessibility and Reporting:

Set up systems to allow key stakeholders access to ESG performance data. This
fransparency strengthens stakeholder frust and engagement.

Step 8: Establish ESG data systems, dashboards, and processes

To accurately track and report on ESG performance, companies must implement robust data
systems and processes. This step is essential for gathering high-quality, reliable ESG data that
meets the expectations of investors, rating agencies, and stakeholders. A well-structured data
system provides visibility intfo key performance indicators (KPIs) and benchmarks while ensuring
that the company’s ESG efforts are measurable, fransparent, and continuously improving.
Companies must integrate internal data (such as KPIs), adopt advanced tools for data
collection and reporting, and ensure compliance with industry standards to improve
accuracy, data governance, and fransparency.

HOW TO

1.

Create a Data Inventory:

ldentify the ESG data that needs to be tracked, including internal KPIs, operational
metrics, and industry benchmarks to ensure that the most relevant and impactful
data is collected for analysis and reporfing. Include data from internal systems,
benchmarks, and industry standards to ensure comprehensive tracking.

Adopt Data Systems:

Transition from manual or spreadsheet-based systems to more specialized ESG
reporting tools. Use software such as Quickbooks or Oracle NetSuite to efficiently frack
and manage ESG data. These systems improve accuracy, enhance efficiency, and
ensure better data governance practices.
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HOW TO

1.

Track ESG KPIs:

Develop a system for regular monitoring of key ESG metrics using real-time
dashboards and automated data to frack targets like carbon reduction, diversity,
and waste management. Benchmark KPIs against industry standards and review
them to align with evolving goals and regulations.

Enhance Disclosure:

Enhance ESG reporting by regularly updafing stakeholders on company
performance. Use frameworks like Global Reporting Initiative (GRI) or Sustainability
Accounting Standards Board (SASB)for transparent disclosures, and provide concise
reports covering key ESG metrics and their impact on business performance, making
information accessible for investors and stakeholders.

Develop a Long-Term Plan:

Develop a strategic plan to improve ESG ratings through initiatives like enhancing
energy efficiency, reducing emissions, and increasing workforce diversity. Ensure the
plan remains adaptable to new challenges and opportunities, with a focus on
measurable, impactful ESG progress.

Leverage Data Analytics:

Utilize advanced data analytics and technology to identify trends, anticipate risks,
and adjust strategies as needed. This approach enables companies to make
informed, real-time decisions that enhance their ESG performance.

Engage with Stakeholders:

Foster ongoing dialogue with investors, employees, and communities to gather
feedback on ESG performance and expectations. By aligning the company's efforts
with stakeholder concerns, long-term sustainability goals are more easily meft.

proc’rices', they can offen éaivn competitive advantages and improi/e opera’rional efficiency,
leading to positive returns on investment.
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EXAMPLE

A marine restoration company focused on protecting coral reefs tracks KPIs related to
ecosystem recovery, such as the survival rate of planted coral species and improvements in
local water quality. In addition to ecological metrics, the company monitors economic and
social benefits in coastal communities, such as job creation and tourism revenue, through
both market and non-market valuation methods. By using infegrated ecological and social
data, the company continuously updates its ESG reports, demonstrating both environmental
impact and community engagement. This comprehensive approach not only boosts
fransparency but also contributes to the company’s long-term success and enhances its ESG
ratings.
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3. Evaluation Framework

This chapter intfroduces an Evaluation Framework designed fto guide self-assessment and
progress tracking for marine restoration projects through a decision tree (DT) approach. A
decision tree is a step-by-step tool that helps users navigate complex decisions by posing
questions at each step; it's particularly effective for self-assessment because it provides a
clear, structured pathway, helping users identify what's complete and what still needs
aftention. Therefore, in this framework, each step in the decision tree asks whether a specific
milestone or requirement has been met. If so, the process moves to the next step. If not, the
user is directed to complete the current step before proceeding, ensuring thorough
evaluation and readiness before advancing.

Later, the framework will be made available as an online tool and in PowerPoint format for
ease of use and accessibility. This approach empowers users to systematically evaluate their
project’s progress, making it a practical tool for both planning and review.

3.1 Demand Readiness Level Evaluation

This decision tree aims to identify the current Demand Readiness Level. Each question
narrows down the possible steps based on the progress in identifying, defining, and
addressing the need or problem.

1. Is there an informal, unsiructured recognition of a potential need or problem, without
a clear understanding of what is needed?

Explanation: This means you have a general feeling that something is missing, or a
problem exists, but you haven't yet figured out exactly what is needed to address if.

Yes — Proceed to the next question.
No — Start with Step 1: Occurrence of feeling "something is missing."

2. Is there a specific need identified, but it's not yet explored or defined in detail?

Explanation: This means you know what the problem or need is, but you haven't yet
detailed how to solve it or what exactly is required.

Yes — Proceed to the next question.
No — You are at Step 1: Occurrence of feeling "something is missing."
— Proceed to Step 2: Identification of a specific need.
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3. Are the expected functionalities for a new product or service outlined?

Explanation: This means you have a clear idea of what features or capabilities the
new product or service should have to meet the identified need.

Yes — Proceed to the next question.
No — You are at Step 2: Identification of a specific need.

— Proceed to Step 3: Identification of the expected functionalities for a new
product or service.

4. Are the functionalities quantified with specific, measurable targets?

Explanation: This means you have set specific, measurable goals for the features or
capabilities identified in the previous step.

Yes — Proceed to the next question.

No — You are at Step 3: Identification of the expected functionalities for a new
product or service.

— Proceed to Step 4: Quantification of expected functionalities.

5. Are the complete system capabilities needed to meet the quantified functionalities
identified?

Explanation: This means you have determined all the technical, operational, and
functional requirements needed tfo achieve the set goals.

Yes — Proceed to the next question.

No — You are at Step 4: Quantification of expected functionalities.
— Proceed to Step 5: Identification of system capabilities.

Are the expected functiondlities translated into specific, practical requirements and
an actionable plan?

Explanation: This means you have created a detailed plan that translates the

identified capabilities into concrete steps and resources needed for
implementation.

Yes — Proceed to the next question.
No — You are at Step 5: Identification of system capabilities.

— Proceed to Step 6: Translation of the expected functionalities info needed
capabilities to build the response.

7. Are the necessary and sufficient competences and resources defined and secured?
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Explanation: This means you have identified and obtained all the skills, expertise,
and resources required to develop and deploy the solution.

Yes
No

— Proceed to the next question.

— You are af Step é: Translation of the expected functionalities into needed
capabilities to build the response.

— Proceed to Step 7: Definition of the necessary and sufficient competences
and resources.

Are experts with the required competences identified and assembled?

Explanation: This means you have found and brought together the people with the
necessary skills and knowledge to work on the project.

Yes
No

— Proceed to the next question.

— You are atf Step 7: Definition of the necessary and sufficient competences
and resources.

— Proceed to Step 8: Identification of experts possessing the competences.

Is the solution that directly addresses the identified needs developed and finalized?

Explanation: This means you have integrated all the capabilities, competences, and
resources to create a final product, service, or system that meets the market need.

Yes

No

— You completed the last step of the Demand Readiness Level.

— Go ahead to the Technical Readiness Level and Business Readiness Level.
— You are af Step 8: Identification of experts possessing the competences.
— Proceed to Step 9: Building the adapted answer to the expressed need in
the market.

— For your reference: Go ahead to the Technical Readiness Level and
Business Readiness Level.

Page 103
D4.1 Market readiness and societal value evaluation frameworks



3.2 Technical Readiness Level Evaluation

This decision tree aims to identify the current Technical Readiness Level. Each question
narrows down the possible steps based on the progress in identifying, defining, and
addressing the need or problem.

1. Have you conducted foundational research to identify fundamental properties and
principles?

Explanation: This question checks if you've explored and understood the basic
scientific principles underlying your technology.

Yes: — Proceed to the next question.
No: — Start with Step 1: Study, discover, and set basic assumptions.

2. Have you developed and defined practical applications or technology concepts
based on these fundamental principles?

Explanation: This question ensures you've moved from basic research to defining
how these principles can be applied in practice.

Yes: — Proceed to the next question.

No: — You are at Step 1: Study, discover, and set basic assumptions.
— Proceed to Step 2: Create concepts of technology and/or apply
technology formulas.

3. Have you begun analyzing and experimenting with core functions or proving key
elements of your concept?

Explanation: This question checks whether you've started testing and validating the
core functions of your technology.

Yes: — Proceed to the next question.

No: — You are at Step 2: Create concepts of technology and/or apply
technology formulas
— Proceed to Step 3: Analyze and experiment core functions and/or prove
key elements of the concept.

4. Have you tested key components of the technology in controlled laboratory
conditions?

Explanation: This question determines if you've moved from initial concept
validation to testing specific components in the lab. However, if lab testing is noft
feasible, click “Yes”.

Yes: — Proceed to the next question.

No: — You are at Step 3: Analyze and experiment core functions and/or prove
key elements of the concept.
— Proceed to Step 4: Test key components in laboratory conditions.
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Have you extended testing of these components to real-world or simulated
environments beyond the lab?

Explanation: This question checks whether you've tested the technology outside the
controlled lab environment, in real-world or simulated conditions.

Yes: — Proceed to the next question.

No: — You are at Step 4: Test key components in laboratory conditions.
— Proceed to Step 5: Extend the key component test from laboratory to other
relevant circumstances.

Have you tested models of the core system and subsystems in relevant real-world or
simulated conditions?

Explanation: This question ensures you've progressed to testing integrated system
models in relevant conditions.

Yes: — Proceed to the next question.

No: — You are at Step 5: Extend the key component test from laboratory to other
relevant circumstances.
— Proceed to Step 6: Test models of core system and subsystems or models in
relevant circumstances.

Have you tested a full prototype in real-world field conditions?

Explanation: This question checks if you've tested a full prototype in real-world
scenarios to assess ifs readiness.

Yes: — Proceed to the next question.

No: — You are at Step 6: Test models of core system and subsystems or models in
relevant circumstances.
— Proceed to Step 7: Test prototype in field.

Have you completed the product certification to meet all required standards and
regulations?

Explanation: This question ensures you've obtained necessary certifications to
confirm the technology'’s safety and compliance.

Yes: — Proceed to the next question.
No: — You are at Step 7: Test prototype in field.
— Proceed to Step 8: Complete product certification.

Is your technology finalized, ready for delivery, and prepared for deployment in its
intended environment?
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Explanation: This final question confirms that your technology is ready for
widespread application, having passed all necessary tests and certifications.

Yes: — You are at Step 9: Ready to be delivered and used.

— Your technology is fully prepared for deployment and operation.
No: — You are at Step 8: Complete product certification.

— Proceed to Step 9: Ready to be delivered and used.
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3.3 Business Readiness Level Evaluation

This decision tree is designed to help you evaluate your current Business Readiness Level
(BRL). Each step narrows down the level of readiness based on team formation, business
model development, and operational readiness. Answer the questions below to determine
where your business stands and what actions are needed to progress.

1.

Have you gathered people—potential founders, investors, or collaborators—with
common interests?

Explanation: This question checks if you've established a foundational feam of
individuals who share your vision and complement your skills.

Yes: — Proceed to the next question.
No: — Start with Step 1: Gather people—potential founders and investors—with
common interests.

Have you completed the first pass of the Business Model Canvas to define your
business structure?

Explanation: This question checks if you've outlined the key elements of your business
using the Business Model Canvas.

Yes: — Proceed to the next question.
No: — You are at Step 1: Gather your team.
— Proceed to Step 2: Complete the first pass Business Model Canvas.

Have you identified the products and services your business will offer and sought
initial funding?

Explanation: This question ensures you've identified what your business will sell and
have explored options for seed funding.

Yes: — Proceed to the next question.

No: — You are at Step 2: Complete the Business Model Canvas.
— Proceed to Step 3: Identify forms of products/services and seek seed
funding.

Have you tested your basic business assumptions and revenue model in the real
world?

Explanation: This question checks if you've validated the key assumptions of your
business model through testing.

Yes: — Proceed to the next question.

No: — You are at Step 3: Identify your products and seek funding.
— Proceed to Step 4: Test basic assumptions of your business and revenue
model.
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5. Have you determined the essential investment requirements using an investment
readiness evaluation?

Explanation: This question checks if you've assessed how much investment is
necessary to proceed fo the next level.

Yes: — Proceed to the next question.

No: — You are at Step 4: Test basic assumptions.
— Proceed to Step 5: Determine essential investment using the investment
readiness level.

6. Have you planned and prepared the necessary financing to secure investment?

Explanation: This question determines if you've formulated a clear investment and
financing plan.

Yes: — Proceed to the next question.
No: — You are at Step 5: Determine essential investment needs.
— Proceed to Step 6: Plan and prepare investment and financing.

7. Is your business ready for full-scale operations, including product development,
supply chain, and marketing?

Explanation: This question checks if you've prepared all essential business functions
for operational readiness.

Yes: — Proceed to the next question.
No: — You are at Step 6: Plan and prepare financing.
— Proceed to Step 7: Prepare for designed business operation.

8. Have you started operating your business and ensuring the viability of your business
model in real-world conditions?

Explanation: This question checks if your business has begun operations and is
sustaining itself in a competitive environment.

Yes: — Proceed to the next question.

No: — You are at Step 7: Prepare for full business operation.
— Proceed to Step 8: Operate to ensure the viability of the designed business
model.

9. Have you adapted your business model o overcome problems and stay
competitive?
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Explanation: This question checks if you've refined your business model to address
challenges and ensure competitiveness.

Yes:

No:

— Proceed to the next question.

— You are at Step 8: Operate your business.

— Proceed to Step 9: Adapt to overcome problems to compete with other
businesses.

. Are you achieving sustainable growth and on track to becoming an industry leader?

Explanation: This question checks if your business is experiencing sustainable growth
and progressing toward industry leadership.

Yes:

No:

— Proceed to the next question.

— You are af Step 9: Adapt your business model.

— Proceed to Step 10: Aftain sustainable growth and be recognized as an
industry leader.

. Is your business growth comparable to the industry standard?

Explanation: This final question ensures that your business is maintaining growth at or
above the industry standard, ensuring long-term sustainability.

Yes:

No:

— You are at Step 11: Maintain business growth. Your business is well-
positioned for long-term success.

— You are atf Step 10: Attain sustainable growth.

— Proceed to Step 11: Maintain business growth comparable to the industry
standard.
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3.4 Commercial Readiness Level Evaluation

This free guides businesses through evaluating their commercial readiness, from concept o
full-scale commercialization. Each step highlights critical decisions and processes needed to
advance to the next stage.

1.

Have you determined your basic commercial assumptions, such as target
customers?

Explanation: Assess the feasibility of your product through market research and
customer profiling.

Yes: — Proceed to the next question.
No: — Start with Step 1: Conduct market research and customer segmentation to
identify target customer groups.

Have you identified a unique selling proposition (USP) for your product?

Explanation: A compelling USP communicates key benefits that differentiate your
product in the market.

Yes: — Proceed to the next question.

No: — You are at Step 1: Conduct market research and customer segmentation
to identify target customer groups.
— Proceed to Step 2: Develop a USP that highlights how your offering solves a
specific problem better than competitors.

Have you analyzed the details of your target market and pricing strategy?

Explanation: Refine your understanding of the market and develop a pricing
strategy that covers costs and ensures profitability.

Yes: — Proceed to the next question.

No: — You are at Step 2: Develop a USP that highlights how your offering solves a
specific problem better than competitors.
— Proceed to Step 3: Analyze your target market and create a pricing
strategy.

Have you tested market acceptance of your concept?

Explanation: Understanding socio-political, community, and market acceptance is
crucial before a full market launch.

Yes: — Proceed to the next question.

No: — You are at Step 3: Analyze your target market and create a pricing
strategy.
— Proceed to Step 4: Test market acceptance and gather feedback.

Are you prepared for commercial operation?
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Explanation: Ensure all business elements are aligned for a successful market launch.

Yes:

No:

— Proceed to the next question.

— You are af Step 4: Test market acceptance and gather feedback.

— Proceed to Step 5: Prepare your business plan, financial management, and
marketing strategies.

Have you delivered commercial applications successfully?

Explanation: Implement strategies to effectively market and distribute your product
to customers.

Yes:

No:

— Proceed to the next question.

— You are atf Step 5: Prepare your business plan, financial management, and
marketing strategies.

— Proceed to Step é: Focus on delivering commercial applications and
ensuring customer qualification.

Have you planned for competition and scaling up your customer base?

Explanation: Decide on scaling strategies based on your business size and customer
demographics.

Yes:

No:

— Proceed to the next question.

— You are atf Step é: Focus on delivering commercial applications and
ensuring customer qualification.

— Proceed to Step 7: Plan your approach to competition and scaling the
customer base.

Are you creating business extensions to maximize commercial benefits?

Explanation: Focus on enhancing internal capabilities and diversifying your offerings
to achieve growth.

Yes:

No:

— Your business is well-positioned for long-term success!

— You are af Step 7: Plan your approach to competition and scaling the
customer base.

— Proceed to Step 8: Develop strategies for business extension and
stakeholder engagement.
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3.5 Regulatory Readiness Level Evaluation

This decision tree is designed to help evaluate your current Regulatory Readiness Level (RRL).
Each step focuses on key stages of regulatory preparedness, guiding you through the
lifecycle of your innovation or product, from conceptualization to post-market surveillance.

1.

Have you defined and reviewed the target market of the innovation/technology?

Explanation: This step checks if you've understood the regulatory landscape of the
target market, including varying regulations that may affect your product.

Yes: — Proceed to the next question.
No: — Start with Step 1: Define and review the target market of the
innovation/technology.

Have you reviewed and agreed on the classification and regulatory strategy?

Explanation: This step ensures that you have a regulatory strategy in place, defining
necessary steps for compliance and aligning with business objectives.

Yes: — Proceed to the next question.

No: — You are at Step 1: Define and review the target market.
— Proceed to Step 2: Review and agree on the classification and regulatory
strategy.

Have you established the intended use and key performance indicators (KPIs) for
your product?

Explanation: Understanding infended use and KPIs is essential for regulatory
submissions and ensuring the product meets customer and regulatory expectations.

Yes: — Proceed to the next question.
No: — You are at Step 2: Review and agree on regulatory strategy.
— Proceed to Step 3: Establish infended use and KPls.

Have you created a plan of required regulatory submissions and established an
implementation plan?

Explanation: This step ensures that your submission and implementation planis in
place, compliant with the required regulations, and aligned with your product
lifecycle.

Yes: — Proceed to the next question.

No: — You are at Step 3: Establish infended use and KPIs.
— Proceed to Step 4: Plan regulatory submissions and create an
implementation plan.
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Have you contacted regulators and established mechanisms for applicable
regulations and standards?

Explanation: This step is about ensuring you have mechanisms to comply with
standards, and that regulators are aware of your product development.

Yes: — Proceed to the next question.

No: — You are at Step 4: Plan regulatory submissions.
— Proceed to Step 5: Contact regulators and establish processes for
regulations and standards.

Have you completed initial regulatory submissions and outlined an evaluation plan?

Explanation: This step ensures that initial submissions are made and a plan for
evaluating the product’s compliance is in place.

Yes: — Proceed to the next question.

No: — You are at Step 5: Establish processes for regulations and standards.
— Proceed to Step 6: Complete regulatory submissions and outline an
evaluation plan.

Have you prepared the Quality Management System (QMS) cerlification and the
technical file?

Explanation: The QMS certification and technical documentation are critical to
demonstrate compliance with safety, health, and environmental standards.

Yes: — Proceed to the next question.
No: — You are at Step 6: Complete regulatory submissions.
— Proceed to Step 7: Prepare QMS certification and technical file.

Have you submitted regulatory documents and received market approval?

Explanation: After meeting the necessary regulatory requirements, the next step is
submitting the documents to obtain market approval.

Yes: — Proceed to the next question.

No: — You are at Step 7: Prepare QMS certification.
— Proceed to Step 8: Submit regulatory documents and receive market
approval.

Have you implemented post-market surveillance (PMS) and vigilance reporting?

Explanation: This step checks if you are actively monitoring the product's
performance post-market and reporting any issues to regulators.

Yes: — Your product is fully compliant and regulatory-ready.
No: — You are at Step 8: Submit regulatory documents.
— Proceed to Step 9: Implement post-market surveillance and reporting.
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3.6 Acceptance Readiness Level Evaluation

This decision tree will assist in evaluating your current Acceptance Readiness Level (ARL).
Each step assesses societal acceptance based on legal, ethical, and social standards.
Answer the questions below to determine your product’s ARL status and identify actions
needed to improve acceptance.

1.

Is the product seen as illegitimate or socially unacceptable?

Explanation: This question checks if the product breaches any laws, poses risks,
misleads consumers, or engages in unethical practices, all of which affect its
legitimacy and societal acceptance.

Yes: — Proceed to the next question.
No: — Start with Step 1: Address the foundational issues impacting legitimacy or
social acceptability, ensuring compliance with laws and ethical standards.

Is the product controversial among large parts of the population?

Explanation: This question evaluates whether the product causes societal debate or
concern. Controversial products often evoke strong opinions and require specific
communication strategies.

Yes: — Proceed to the next question.

No: — You are at Step 1: Address the foundational issues impacting legitimacy or
social acceptability, ensuring compliance with laws and ethical standards.
— Proceed to Step 2: Develop strategies to address public concerns through
fransparent communication, stakeholder engagement, and education
initiatives.

Is the product seen as questionable among groups of the population?

Explanation: This question identifies if the product raises ethical or practical concerns
within specific segments of the population, even if not broadly controversial.

Yes: — Proceed to the next question.

No: — You are at Step 2: Develop strategies to address public concerns through
transparent communication, stakeholder engagement, and education
initiatives.

— Proceed to Step 3: Address specific group concerns through targeted
outreach, highlighting ethical considerations and potential benefits.

Is the product seen as questionable by key actors in the sector?

Explanation: Key actors (e.g., industry leaders, regulatory agencies, or sector
stakeholders) influence acceptance and credibility within the industry. This question
assesses whether these actors view the product as acceptable.

Yes: — Proceed to the next question.

No: — You are at Step 3: Address specific group concerns through targeted
outreach, highlighting ethical considerations and potential benefits.
— Proceed to Step 4: Engage with key actors to address concerns, ensuring
alignment with industry standards and credibility.
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5.

Is the use of the product seen as questionable within marginal interest groups?

Explanation: This question checks if specialized groups or niche advocates have
concerns about the product's use, which could affect its reputation in niche
markets.

Yes: — Proceed to the next question.

No: — You are at Step 4: Engage with key actors fo address concerns, ensuring
alignment with industry standards and credibility.
— Proceed to Step 5: Work with these groups to understand and mifigate
concerns, improving reputation within specific communities.

Is the use and production of the product socially not accepted in general?

Explanation: This final question determines if the product is broadly accepted or if
societal norms, values, or ethical standards challenge its use and production.

Yes: — You are af Step 6: Address broad societal concerns by reevaluating the
product’s impact and ensuring its alignment with public expectations and
ethical standards.

— Proceed with the Societal Readiness Level.

No: — You are at Step 5: Work with these groups to understand and mitigate
concerns, improving reputation within specific communities.

— Proceed to Step 6: Address broad societal concerns by reevaluating the
product’s impact and ensuring its alignment with public expectations and
ethical standards.
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3.7 Societal Readiness Level Evaluation

This decision tree will guide you through the steps of evaluating Societal Readiness Level
(SRL). Each stage assesses societal impact based on problem identification, stakeholder
involvement, and adaptation planning, helping you track readiness and actions needed to
achieve societal alignment and impact.

1.

Have you identified the root causes of the societal, environmental, or economic
issue your solution addresses?

Explanation: Identifying core issues lays the foundation for relevant, impactful
solufions. This step involves gathering data and understanding stakeholder
perspectives to ensure problem alignment.

Yes: — Proceed to the next question.
No: — Start with Step 1: Define the root causes of the issue.

Have you created a concept with potential for (sub)systemic change?

Explanation: Concepts aimed at societal impact should balance innovation with
practicality, integrating sustainability principles and societal alignment.

Yes: — Proceed to the next question.
No: — You are at Step 1: Define the root causes of the issue.
— Proceed to Step 2: Develop a concept that can drive meaningful change.

Have you proposed actionable solutions and identified relevant stakeholders?

Explanation: This step involves crafting detailed solutions with potential impact, as
well as recognizing key stakeholders who can provide feedback and guide solution
refinement.

Yes: — Proceed to the next question.

No: — You are at Step 2: Develop a concept that can drive meaningful change.
— Proceed to Step 3: Define actionable solutions and identify relevant
stakeholders.

Have you conducted initial testing of the proposed solution with stakeholders?

Explanation: Testing in a controlled environment helps identify issues early on and
improves solution relevance by aligning with stakeholder expectations and
environmental goals.

Yes: — Proceed to the next question.

No: — You are at Step 3: Define actionable solutions and identify relevant
stakeholders.
— Proceed to Step 4: Engage stakeholders for initial testing.

5. Have you validated the problem through pilot testing in relevant environments?
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Explanation: Pilot testing validates the solution’s societal relevance and identifies
additional areas for improvement, building the bridge from concept to real-world
application.

Yes: — Proceed to the next question.
No: — You are at Step 4: Engage stakeholders for inifial testing.
— Proceed to Step 5: Pilot test the solution to confirm problem relevance.

Have you validated the proposed solution with a broader group of stakeholders?

Explanation: Expanding validation ensures that the solution is effective and socially
accepted across various stakeholder groups, paving the way for implementation.

Yes: — Proceed to the next question.
No: — You are at Step 5: Pilotf test the solution to confirm problem relevance.
— Proceed to Step é6: Validate with a wider range of stakeholders.

Have you demonstrated the solution in a realistic environment and gathered
extensive feedback?

Explanation: Testing in a realistic environment, with broad stakeholder engagement,
helps refine the solution to align with societal needs and expectations.

Yes: — Proceed to the next question.
No: — You are at Step 6: Validate with a wider range of stakeholders.
— Proceed to Step 7: Demonstrate the solution in a relevant sefting.

Have you refined the solution and created a societal adaptation plan?

Explanation: Refining the solution based on real-world insights ensures societal
relevance, while a societal adaptation plan facilitates smooth integration into the
infended community or industry.

Yes: — Proceed to the next question.
No: — You are at Step 7: Demonstrate the solution in a relevant setting.
— Proceed to Step 8: Refine the solution and develop an adaptation plan.

Have you finalized the solution and adaptation plan for societal implementation?

Explanation: Finalizing the solution and creating an adaptation roadmap ensures
the solution can be smoothly integrated info the target society, ready for market
entry.

Yes: — Proceed to the next question.
No: — You are at Step 8: Refine the solution and develop an adaptation plan.
— Proceed to Step 9: Finalize the solution and societal adaptation plan.

10. Have you implemented the solution in the target environment?
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Explanation: This phase assesses real-world performance, addressing adjustments
needed fo meet societal expectations and ensure ongoing relevance.

Yes: — Proceed to the next question.
No: — You are at Step 9: Finalize the solution and societal adaptation plan.
— Proceed to Step 10: Implement the solution in the target environment.

. Have you documented outcomes and lessons learned?

Explanation: Documenting implementation insights supports long-term success and
provides valuable information for similar projects.

Yes: — Congratulations! Your solution is well-prepared for societal readiness and
long-term sustainability.

No: — You are at Step 10: Implement the solution in the target environment.
— Proceed to Step 11: Document outcomes and gather lessons learned.
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3.8 ESG Readiness Level Evaluation

This decision tree will guide you through the steps of evaluating Environmental, Social, and
Governance Readiness Level (ESGRL). Each stage assesses essentfial aspects of ESG
infegration, from readiness and stakeholder engagement to strategy development and
sustainable implementation.

1.

Have you conducted an ESG readiness and resources assessment?

Explanation: This initial assessment examines your current ESG practices, resources,
and risks. Raising internal awareness about ESG's importance for sustainable business
success and conducting a gap analysis helps identify strengths, weaknesses, and
key processes.

Yes: — Proceed to the next question.
No: — Start with Step 1: Conduct a readiness assessment and identify ESG
strengths and weaknesses.

Have you completed a materiality analysis to prioritize ESG issues?

Explanation: Materiality analysis aligns ESG issues with business and stakeholder
priorities, highlighting critical topics for reporting and strategy. This analysis builds a
foundation for integrating ESG into decision-making by identifying high-impact
areas.

Yes: — Proceed to the next question.

No: — You are at Step 1: Conduct a readiness assessment and identify ESG
strengths and weaknesses.
— Proceed to Step 2: Conduct a materiality analysis.

Have you engaged key ESG stakeholders?

Explanation: Engaging stakeholders (e.g., employees, investors, communities) aligns
ESG strategies with their concerns, ensuring the company's efforts are collaborative,
tfransparent, and responsive.

Yes: — Proceed to the next question.
No: — You are at Step 2: Conduct a materiality analysis.
— Proceed to Step 3: Engage stakeholders for feedback.

Have you integrated ESG into your business sirategy?

Explanation: Integrating ESG factors info the core business sfrategy aligns socio-
environmental impacts with financial returns, fostering resilience and generating
value for stakeholders.

Yes: — Proceed to the next question.
No: — You are at Step 3: Engage stakeholders for feedback.
— Proceed to Step 4: Infegrate ESG into your business strategy.

Have you defined top ESG priorities and created a strategic roadmap?
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Explanation: Defining priorities and establishing a roadmap sets clear guidelines,
timelines, and responsibilities, enabling focused, measurable progress in ESG
implementation.

Yes: — Proceed to the next question.
No: — You are at Step 4: Integrate ESG into your business strategy.
— Proceed to Step 5: Define top ESG priorities and create a roadmap.

Have you dllocated resources to your ESG priorities?

Explanation: Resource allocation—covering budgets, personnel, and fechnology—
ensures the feasibility and long-term sustainability of ESG goals, enhancing the
overall ESG performance.

Yes: — Proceed to the next question.
No: — You are at Step 5: Define top ESG priorities and create a roadmap.
— Proceed to Step 6: Allocate resources for ESG initiatives.

Have you formalized ESG governance and developed policies?

Explanation: Establishing clear ESG policies embeds initiatives into daily operations,
increasing accountability and aligning practices with stakeholder and regulatory
expectations.

Yes: — Proceed to the next question.
No: — You are at Step 6: Allocate resources for ESG initiatives.
— Proceed to Step 7: Formalize ESG governance and policies.

Have you established ESG data systems, dashboards, and processes?

Explanation: Implementing data systems is crucial for tracking ESG performance
metrics, enhancing fransparency, and aligning with stakeholder and regulatory
standards.

Yes: — Proceed to the next question.
No: — You are at Step 7: Formalize ESG governance and policies.
— Proceed to Step 8: Establish ESG data systems and dashboards.

Are you tracking ESG KPIs, improving disclosures, and working on a long-term plan
to increase your ESG rating?

Explanation: Continuous monitoring and transparent reporting align ESG goals with
long-term strategy, promoting adaptability and enhancing competitive advantage.

Yes: — Congratulations! Your solution is well-prepared for sustainable ESG
implementation.

No: — You are at Step 8: Establish ESG data systems and dashboards.
— Proceed to Step 9: Track KPls, improve disclosures, and develop a long-term
ESG improvement plan.
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4. Summary

The Market Readiness and Societal Value Evaluation Frameworks deliverable provides a
comprehensive guide for innovators, businesses, start-ups, and investors engaged in marine
restoration projects. These frameworks are designed to assess the readiness and impact of
sustainable technologies, offering practical tools to navigate the complex pathways from
project concept to market entry and long-term success.

The deliverable is structured info two main components.

The Readiness Level Guidelines outline specific stages of development, from idea generation
and prototyping to commercialization and scaling. Each level offers step-by-step guidance
tailored to the unique demands of marine restoration, incorporating best practices,
regulatory insights, and examples of real-world applications to ensure robust project
progression.

The Evaluation Framework complements these guidelines, providing a decision tree tool for
self-assessment. This tool enables users to systematically review each stage, identifying
milestones, tracking progress, and ensuring thorough preparation before moving to the next
phase. Available in both an online tool and PowerPoint format, the framework makes self-
evaluation accessible and practical for diverse stakeholders, from project managers and
researchers to policymakers.

By integrating market readiness and societal value considerations, these frameworks support
marine restoration initiatives that are not only technically sound but also ecologically and
socially aligned. Ultimately, this deliverable aims to enhance the success of sustainable
marine technologies, fostering informed decision-making and readiness at every project
stage.
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