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The urgency of the climate crisis necessitates a swift transition to
sustainable practices across industries. As a result, there is an increasing
demand for skilled professionals capable of implementing these
practices[l]. A curated learning pathway serves as a structured roadmap
that connects learners to resources and courses, enabling them to rapidly
acquire essential green skills. These pathways not only facilitate individual
career development but also contribute to the collective goal of building a
sustainable future. The first section of this report details what elements
need to be considered when embarking on the creation of curated
learning pathways. The second section provides an overview of how the
IKC3 and Abodoo teams have used this information to provide the
foundational basis for the IKC3 Sustainability Skills Passport platform.

The first step in creating curated learning pathways is the identification of
in-demand green skills. This process begins with extensive market
research, which includes analysing job trends, industry forecasts, and
employer surveys. By understanding which skills are sought after in
sectors such as renewable energy, sustainable agriculture, green building,
and waste management, stakeholders can better align educational
offerings with market needs|[2].

Consultation with key stakeholders such as industry leaders, educational
institutions, and workforce development organisations is also vital. These
discussions can reveal emerging trends and gaps in the current education
system. For example, as businesses increasingly adopt circular economy
principles, skills related to waste reduction, resource management, and
product lifecycle analysis are becoming increasingly valuable.

Once the necessary skills are identified, the next phase involves mapping
these skills to existing courses and programs. This process entails
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compiling a comprehensive inventory of educational offerings across
various platforms, including universities, community colleges, vocational
training centres, and online learning platforms. Evaluating the curriculum
of these courses is essential. Stakeholders need to ensure that the content
aligns with the identified skills and that it provides learners with practical,
applicable knowledge. For instance, a course on circular economy
principles should not only cover theoretical concepts but also include
hands-on PBL projects and case studies that allow learners to apply their
knowledge in real-world scenarios.

With relevant courses identified, the next step is to design the actual
learning pathways. This involves organising courses into coherent
sequences that reflect logical progression and build or stack upon one
another. It is crucial to consider prerequisites and skill levels to ensure a
smooth learning experience. Flexibility is also an important aspect of
pathway design. Learners should have the option to customise their
educational journeys based on personal interests and career aspirations[3].
For instance, someone interested in sustainable urban planning may
choose a different set of courses than someone focusing on renewable
energy technologies, however they may choose similar programmes that
contain cross over learning opportunities. Additionally, incorporating
various learning modalities such as online learning, hands-on training, and
experiential learning can accommodate diverse learning styles, making
the pathways more accessible to a broader audience.

The successful implementation of curated learning pathways requires
effective promotion and support mechanisms. Building partnerships
between educational institutions, employers, and industry organisations is
crucial. These partnerships can enhance visibility and credibility,
encouraging enrollment and participation. Providing advice and support
services via email and chat functions will also be essential as learners
should have access to guidance that helps them navigate their chosen
pathways, select the right courses, and overcome any barriers to
education. This support can be particularly beneficial for non-traditional
learners or those transitioning from different career paths. Continuous
feedback and improvement are critical to the longevity of curated learning
pathways. Gathering insights from learners and employers about the
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effectiveness of the pathways can inform necessary adjustments, ensuring
they remain relevant to evolving industry needs|[4].

Curated learning pathways offer a range of significant benefits for
individuals and society. One of the primary advantages of curated
pathways is their ability to equip learners with the skills needed to succeed
in a green economy. By aligning educational offerings with industry
demands, these pathways ensure that graduates are not only
knowledgeable but also possess the competencies sought by
employers[5]. For example, courses in energy efficiency, sustainable
transportation, and environmental policy are increasingly relevant as
businesses seek to reduce their carbon footprints. Curated learning
pathways also enhance accessibility to education. By providing structured
learning experiences, they make it easier for diverse populations to engage
in sustainability education. This inclusivity is vital for breaking down
barriers, particularly for individuals from underrepresented backgrounds.
Online learning options can reach learners who may face geographical or
financial constraints.

For learners, following curated pathways can significantly improve career
prospects. The clear connection between skills and job opportunities
enhances employability. Employers are more likely to hire candidates who
have followed a structured learning pathway that directly relates to their
needs. As industries increasingly prioritize sustainability, those with
relevant qualifications will find themselves in higher demand. Curated
learning pathways encourage a culture of lifelong learning. As industries
evolve and new technologies emerge, ongoing education becomes
essential. These pathways can be updated to incorporate new skills and
courses, enabling professionals to stay current in their fields[6]. This
adaptability fosters resilience in the workforce, allowing individuals to
navigate changes in job markets effectively.

By building a skilled workforce in sustainability, curated learning pathways
contribute to the economic resilience of commmunities. A well-trained
workforce can attract green businesses, stimulate local economies, and
promote job creation. Additionally, as communities invest in sustainability
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initiatives, they can mitigate environmental impacts and enhance quality
of life for residents[7].

The creation of curated learning pathways has far-reaching implications
for education systems and workforce development strategies. Traditional
educational models often struggle to keep pace with the rapid changes in
industry demands. Curated pathways offer a more agile approach,
allowing educational institutions to respond quickly to emerging trends in
green skills[5]. These pathways can foster collaboration between
educational institutions and industries. By working together, educators
can design curricula that are directly informed by real-world needs. This
collaboration not only enhances the relevance of educational offerings but
also strengthens relationships between academia and industry, leading to
a more cohesive approach to workforce development.

A primary benchmark for successful pathways is industry alignment. These
pathways must be developed with industry stakeholders to ensure they
accurately reflect current and future job market needs. Regular updates to
the curriculum based on emerging trends are also vital. Another important
aspect is learner-centric design. Pathways should be flexible and
customisable, allowing learners to tailor their educational experiences
according to their interests, prior knowledge, and career aspirations.
Quality assurance is equally critical, meaning that courses included in the
pathways must be vetted for their relevance and adherence to established
educational standards. This process is highly robust across the three IKC3
partner universities which follow strict protocols on module development
and accreditation and external review by both industry and academic
experts.

Effective pathways should incorporate diverse learning modalities, offering
a mix of online courses, hands-on training, and experiential learning
opportunities to cater to different learning styles. Additionally, providing
support services such as advising, mentoring, and career guidance is
crucial for helping learners navigate their pathways and overcome any
barriers they may encounter. Continuous feedback from both learners and
employers should be collected to assess the effectiveness of the pathways.
This feedback can inform necessary adjustments to keep the pathways
relevant and effective. Several existing best practice examples of curated
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learning platforms have provided the underpinning for the development
of IKC3 stackable programmes and subsequent design methodology for
the IKC3 Sustainablity Skills Platform.
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Coursera's Sustainability Specialisations[8] represents a globally successful
model where Coursera partners with leading universities and
organisations to offer online specialisations in various aspects of
sustainability. Each specialisation comprises a series of interconnected
courses focusing on topics such as sustainable business, climate change,
and urban sustainability. Learners can earn certificates that are recognised
by employers, and the platform fosters a strong community element with
discussion forums for collaboration. There are approximately 438 courses
available ranging from CPD to master's degree level supporting learners to
enhance their skills and employability in the sustainability sector through
these curated learning pathways.

Q Digital

EIT Digital launches The EIT Digital
{(d)Academy to upskill talent for the
digital age using the power of Al

EIT Digital is a Knowledge and Innovation Community of the European
Institute of Innovation and Technology (EIT), a body of the European
Union. More than three-quarters of companies in the EU report difficulties
finding workers with the right skill set, and one-quarter of SMEs consider
the availability of skilled staff and experienced managers the most
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important problem. As new technologies transform how we work and live,
there is an urgent need to reskill and upskill workers to avoid
displacement and ensure a fair digital transition, but data from the 2023
Digital Economy and Society Index (DESI) shows only 54% of European
citizens have at least basic digital skills. The (d)Academy|[9] will bring
together experts from industry, education, and research to develop
modular learning programs on topics from cybersecurity to data analytics
to machine learning. Programs range from online courses to blended
learning and hands-on training and provide:

» Skills Mapping and Passports: The platform employs an advanced
skills mapping system with 14 data attributes to start with, that
creates a personalised Skills Passport for each learner. This forms the
basis for tailored course recommendations and career development.

* Personalised Life-Long Learning Pathways: Learners can select
desired career trajectories and focus areas. The platform then
assembles relevant content from partner providers into a
customized learning journey that effectively addresses skills gaps.

» Skills Gap Analysis: Educational partners can map their own
content to enable better course suggestions. Employers can also
identify skills gaps in the workforce and align hiring needs with
training outcomes.

* Real-time Job Matching: The platform enables skills-based job
matching rather than traditional resume screening. This expands
talent pools and leads to more efficient recruitment.
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The SDG Academy[10] offers curated learning pathways through its Youth
Initiative, targeting young professionals and students focused on the
United Nations Sustainable Development Goals (SDGs). Providing a
platform for online courses, webinars, and collaborative projects related to
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sustainability the initiative encourages interdisciplinary learning by
connecting learners from various fields and emphasises real-world
applications through partnerships with local organisations. Participants
have successfully initiated sustainability projects in their communities
while enhancing their skills in addressing global challenges. The portfolio
includes 50+ free Massive Open Online Courses taught by a global faculty
from the United Nations, The World Bank, universities such as New York
University, Harvard University, the University of Oxford, the Stockholm
Resilience Centre, and other academic, government, and non-profit
institutions. Masters level qualifications in Sustainable Development can
be completed with a variety of international universities including IKC3
partners UCD and TCD.

The creation of curated learning pathways linking in-demand green skills
with relevant courses and programs is essential for building a sustainable
future. This structured approach addresses the skills gap in the green
economy while promoting accessibility, inclusivity, and lifelong learning.
By investing in these pathways, we can prepare the workforce of tomorrow
to tackle environmental challenges and drive sustainable development.
Collaboration among educational institutions, industry stakeholders, and
policymakers is crucial for the successful implementation of curated
learning pathways. By working together, we can ensure that learners are
equipped to meet the demands of a rapidly changing world. These
pathways not only benefit individual learners but also contribute to a more
sustainable and resilient economy, fostering a healthier planet for future
generations. Curated learning pathways that link in-demand green skills
with relevant courses and programs are essential for preparing individuals
for careers in the sustainable economy. By collaborating with industry
stakeholders, these pathways ensure alignment with current and future
job market needs while fostering a learner-centric design that
accommodates diverse interests and learning styles. The incorporation of
various learning modalities, along with robust support services, enhances
accessibility and engagement for all learners, ensuring that learners are
well-equipped to tackle the pressing environmental challenges of our
time.
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This methodology outlines the comprehensive approach employed for the
IKC3 project, focusing on advanced data acquisition, processing, and
platform development for skills analysis in the Irish Green Jobs Sector. The
project’s primary objectives were to map green skills in Ireland, create
personalised and curated learning pathways for future learners via the
Sustainability Skills Passport Academy platform, and identify critical green
skills gaps across various sectors. This methodology integrates a
structured, iterative process with continuous feedback to ensure both
quality and alignment with the IKC3 Project vision.

Scoping Meetings: An initial consultation was held to define the
specific aims of the IKC3 project. The overarching objectives were to
develop a skills passport platform, identify green skills gaps in
Ireland, and create personalised learning pathways to support future

learners in the green economy.

Data Source Identification: Working closely with IKC3, Abodoo
identified and secured access to essential data sources, including
green course descriptions from academic institutions across Ireland,
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as well as from external sources such as UCAS and Qualifax. These
sources were critical for populating both the visualisation dashboard
and the personalised learning pathways on the Sustainability Skills
Passport platform.

Industry Report Review: The IKC3 team provided a range of
industry reports, which were meticulously reviewed to extract key
green job titles and terms. These reports offered valuable insights
into current trends and potential skill gaps within the green
economy in Ireland.

Jobs data investigation: A key part of the skills analysis is jobs data.
This data will be used to identify current industry, job titles, and skills
trends. Moreover, the skills demands and gaps were evaluated in the
context of skills provided by the IKC3 partner courses. Using the jobs
titles identified in the reports and some additional research, an
exploratory search of major job hosting websites was conducted.

This stage of the process entails obtaining course, report, and jobs data
from publicly available repositories to be used for skills taxonomy data and
to create job titles and course title skills profiles. The data is obtained
through advanced scraping and crawling techniques that are then
configured for automated periodic scraping. Below are the individual data
sources for which this process was applied.

Course Data Scraping: Course data was acquired from UCAS,
Qualifax, and partner's institutional webpages provided by IKC3.
These courses were then integrated into the Passport Academy
platform, allowing future learners to follow personalised learning
pathways that align with their desired job titles. The course content
was also mapped on the Career Intelligence Dashboard to allow a
user to identify learning opportunities that are not curated to their
current skill set.

Report data extraction: Report data provided rich green sector skill
data. Much of the data had well defined skill concepts with some
emphasis on trends. This data was parsed from pdf files available on
reports publishing websites.

Job Scraping and Skill Extraction: We scraped multiple job boards
(LinkedIn, Irish Jobs, Indeed, Glassdoor). The focus was on gathering
extensive green sector data to map both existing green jobs and
emerging roles in both the UK and Ireland.
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A critical part of the project was the creation of a custom green skills
taxonomy. We worked with IKC3 to produce this taxonomy using a
combination of manual and automatic review processes outlined below.

= Skill term extraction: Following the data collection, a
comprehensive skill extraction process was implemented. Using
state of the art large language models (LLMs), skills and terms were
extracted to be then reviewed internally and by the client. LLMs were
deployed here for their performance on text tasks with little tuning.

* Rigorous Review by IKC3 Team: The initial list of green skills and job
titles was manually reviewed by the IKC3 team to ensure relevance
and accuracy. Non-green skills were filtered out, maintaining a
focused dataset that aligned with the project’s green skills objective.

= Unbiased Job Data Collection: To prevent bias and ensure
objectivity, job data was withheld from the initial review. This allowed
us to capture potential emerging green roles that could contribute
to future skills gaps, offering IKC3 a forward-looking analysis. Instead,
an automated process was utilized by leveraging the reviewed
course and reporting data derived skills. Using clustering and
semantically similarity-based algorithms, relevancy, and accuracy of
skills in the jobs data were inferred based on their relationship with
the reviewed terms. As a last step, the data was internally reviewed
by our team to ensure unaligned skills were contextually relevant
and accurate.

* Categorisation and Taxonomy Mapping: Once cleaned and
reviewed, the skills data was categorised into client-defined
categories. This categorisation introduced class level hierarchical
relationships between the different skills sources, allowing for more
nuanced interpretations of skills interactions.

* Final Manual Reviews and Validation: Additional rounds of internal
and external manual reviews were conducted to further refine the
categorised data. These reviews ensured accuracy and alignment
with IKC3's strategic objectives before moving on to the platform
development phase.
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QA: We implement automated data quality checks, conducting
regular audits to maintain accuracy and consistency. Our models are
validated using cross-validation techniques, ensuring their reliability.
We also conduct sensitivity analyses on key parameters to evaluate
how varied factors impact our results. User acceptance testing is
performed on the dashboards to ensure that they meet client
expectations, with feedback loops established to incorporate user
experience improvements and client reviews at each stage of
development.

In this stage we incorporate the refined data acquisition processes into an
integrated data pipeline. This pipeline is designed to be extensible,
scalable, and automated. The data pipeline is also integrated with our
unified skill extraction and matching API. This APl is the engine that
processes and serves the skills data for the user side services such as the
skills passport and analytics dashboard.

Visualisation Dashboard: A dynamic visualisation dashboard was
developed for the IKC3 website, displaying high-level insights into
the green skills landscape. To create this dashboard, we developed
colour charts, user flows, demo designs and interactive graphs, for
stakeholders' approval.

Skills Passport Platform: The skills passport platform was developed
with a focus on future learners. It included features to personalise
learning pathways based on the courses and green skills identified
during data collection. The platform’s design incorporated a modern,
user-friendly interface with a carefully selected colour scheme and
intuitive navigation, supporting learners in aligning their educational
journey with the demands of the green economy.

User Testing and Feedback: Version 1 (V1) of the visualisation
dashboard and the Passport platform was presented to the IKC3
team, and extensive feedback was gathered. This feedback informed
the development of Version 2 (V2), incorporating refinements to the
design, interface, and functionality.
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= Stakeholder Feedback and Enhancements: V2 of the platform,
including the enhanced visualisation dashboard and Passport
platform, was presented to IKC3 stakeholders for further feedback.
Improvements included streamlined visualisation elements,
updated graph designs, and additional functionality such as the
skills gap analysis feature on the homepage.

= Refinement of Data and Categories: Based on the iterative
feedback, further cleaning of the taxonomy and refinement of the
skills categories was performed. The final dataset was structured to
clearly reflect the evolving skills landscape within the green
economy.

* Presentation of Final Versions: V3 of the visualisation dashboard
and the skills passport platform was presented to the IKC3 team.
Final updates and enhancements were made based on stakeholder
feedback, ensuring the platformm met all project objectives.

* Ongoing Improvements: Continuous updates will be made to the
platform and data models, based on new insights, industry changes,
and emerging skills trends. This iterative process ensures the
platform remains relevant and adaptable to the evolving green
economy landscape.

The IKC3 project methodology demonstrates a sophisticated and multi-
faceted approach to addressing the green skills gap in Ireland, combining
advanced data acquisition techniques with innovative platform
development. The final deliverables include a dynamic visualisation
dashboard and a personalised learning platform that offers future learners
targeted pathways into the green economy, aligning education with
market demands. The status of the platform is that the IKC3 team are due
to implement beta testing with users in November 2024. These users will
include students, academics, human resource personnel and a selection of
industry representatives. The aim is to launch the platform in Q1 of 2025
following an intensive beta testing phase.
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