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Abstract: The transition to a green economy requires a workforce equipped with green
skills to meet the demands of sustainable development and environmental stewardship.
This study investigates the alignment between university educational outcomes and in-
dustry requirements in Ireland, addressing the persistent gap in green skills. Using a
mixed-methods approach, surveys were conducted with students from three Irish uni-
versities and companies across diverse sectors. The findings reveal a strong recognition
of the importance of green skills among students and companies, yet significant barriers
remain. Students report challenges in accessing practical learning experiences, balancing
education with personal commitments, and navigating the costs of green certifications.
Companies acknowledge the growing need for sustainability expertise but often fail to
integrate green skills into recruitment and training strategies, citing high competition for
talent and limited awareness of emerging green roles. This study highlights the need for
systemic changes in both education and industry. Universities should adopt experiential
learning approaches, expand industry collaborations, and ensure flexible access to green
education. Companies must prioritise upskilling programmes and align hiring practices
with sustainability goals. Policymakers are encouraged to foster public—private partner-
ships and incentivise investments in green skills development. Addressing these challenges
can strengthen the country’s position as a leader in the global green transition, fostering
innovation and inclusivity in its workforce.

Keywords: green skills; sustainability education; workforce development; climate resilience

1. Introduction

The global climate crisis has brought into focus the need for systemic changes in eco-
nomic and social structures. With the advent of initiatives like the European Climate Law,
which mandates achieving net-zero greenhouse gas emissions by 2050, the European Union
(EU) has positioned itself as a leader in sustainability-driven transformation [1]. Central to
these efforts is the development of a green economy that reconciles environmental stew-
ardship with economic progress by promoting innovation and creating opportunities for
sustainable growth [2,3]. However, the success of this transition centres on the availability
of a workforce equipped with green skills. These skills can range from engineering exper-
tise for design and production to management expertise for implementation, operations,
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and monitoring environmental consequences [4] and are a gap that remains a significant
challenge globally and in Ireland.

Skills gaps have been studied across the whole education system [5] and in relation to
emerging job markets [6]. Green jobs, in particular, contribute to environmental preserva-
tion and sustainability and lie at the heart of this transformation. Yet, a growing disparity
between the availability of these jobs and the skillsets of the workforce poses a serious
threat to progress [7-9]. The transition to a net-zero economy will require a workforce
equipped with specialised green skills, particularly in sectors like renewable energy, con-
struction, and sustainable agriculture. A report by the UK National Grid highlights that,
by 2050, the energy sector alone will need hundreds of thousands of skilled workers to
support decarbonisation efforts, emphasising the urgent need for investment in green skills
development and training programmes [8]. According to a report by the European Expert
Network on Economics of Education (EENEE), the development of green skills is critical
for ensuring a just transition to a low-carbon economy. The report highlights the need
for reforms in education and vocational training to better integrate green competencies,
particularly in high-emission industries [9]. Ireland, in particular, faces unique challenges
due to its reliance on agriculture and energy sectors, which are significant contributors
to greenhouse gas emissions. These sectors require a skilled workforce capable of imple-
menting sustainable practices to meet ambitious climate targets [10,11]. The agricultural
sector alone accounts for 37.5% of the country’s emissions, driven by cattle production and
soil management practices [12]. Despite Ireland’s National Climate Action Plan outlining
legally binding carbon budgets and sectoral emission ceilings, achieving the goal of a 51%
reduction in emissions by 2030 remains a challenge [10]. Green skills encompass a range of
technical, behavioural, and core competencies [13]. Despite their importance, these skills
remain underrepresented in Ireland’s current workforce, with businesses reporting signifi-
cant gaps in areas such as renewable energy, environmental law, and sustainable resource
management [14]. The gap between industry needs and academic preparation is evident
and highlights the lack of practical training opportunities. Additionally, businesses face
challenges in recruiting candidates with the required green skills, due to high competition
for talent and the absence of standardised qualifications [15,16]. Without proactive policy
measures and strategic investments in workforce training, Ireland risks falling behind in its
climate commitments while also missing out on the economic opportunities presented by
the green transition.

The integration of sustainability into education is paramount for addressing these
challenges. The National Recovery and Resilience Plan emphasises embedding sustain-
ability across disciplines and fostering collaboration between academia and industry to
develop comprehensive skills frameworks [17]. Initiatives like the Climate Ready Academy
exemplify this approach, providing targeted training in renewable energy, energy efficiency,
and sustainable transportation [18]. However, these efforts need to be scaled up to meet
the growing demand for green skills.

Ireland’s socio-economic and environmental landscape underscores the urgency of this
endeavour. With its strong economy and robust service and agricultural sectors, Ireland is
uniquely positioned to lead in the green transition. Yet, this potential can only be realised
through concerted efforts to align academic outcomes with industry requirements [8,9,11].
By fostering collaboration between stakeholders, academic institutions can embed sustain-
ability into all disciplines, creating a pipeline of talent capable of driving Ireland’s green
transition [18].

Businesses, too, play a critical role in this transformation. There is a pressing need for
companies to adopt standardised certifications and reporting frameworks, such as ESG
(Environmental, Social, and Governance) metrics, to track and communicate sustainability
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efforts effectively [19], further underscoring the importance of digital competencies in
green jobs [14].

In addition to technical and behavioural skills, green jobs require a shift in organi-
sational culture. Companies must embrace cross-disciplinary collaboration and systems
thinking, concepts central to emerging frameworks like the circular economy [20]. For
instance, nature-based solutions and resilience strategies are increasingly integrated into
business models, offering innovative pathways to sustainability [21]. Such approaches not
only enhance environmental outcomes but also drive economic resilience by aligning busi-
ness practices with global sustainability goals. Previous studies have examined green skills
needs by focusing either on the educational supply or industry demand. However, they
have often treated these aspects in isolation, without fully integrating both perspectives to
understand how education aligns with industry requirements and facilitates the transition
to employment in the green economy. Therefore, the aim of this study was to explore the
alignment of green skills preparation provided by third-level education and the needs of
industry by analysing the perceptions of students and industry leaders in Ireland to iden-
tify actionable guidelines for bridging the gap between academic outcomes and industry
requirements. Ireland is representative of the likely trajectory of many nations because it
has one of the highest rates of demand for green skills (12.4% in 2024, up 22.1% year on year
compared to the global average of 11.6%) in the workforce in the world [22]. By leveraging
insights from literature reviews and online surveys with students and entrepreneurs, this
study aims to provide comprehensive guidance for aligning education and industry in the
context of a green economy.

2. Methodology

This study employs a mixed-methods approach to investigate the gaps in sustainability
skills by analysing survey responses from two distinct populations: students enrolled in
three universities in Ireland and Irish companies operating across various sectors. Ireland
is at the forefront of the demand for green skills in the workforce and also has one of
the highest rates of university attendance in the world [23], making it an ideal testbed
to evaluate the skills gap and identify corrective actions. The research integrates both
qualitative and quantitative data to provide a comprehensive understanding of perceptions,
priorities, and expectations regarding sustainability skills. The surveys were designed to
adhere to standard approaches [24] to ensure all members of the target populations had an
equal opportunity to contribute and could express opinions by both degree of agreement
(ordinal scale data) and narrative response.

A total of 126 students from three universities in Ireland participated in the survey. The
126 students surveyed were from three universities in Ireland, selected to ensure diversity
in academic disciplines and student demographics. The sample primarily reflects students
from institutions with a strong focus on sustainability-related programmes, business, and
engineering, as these fields are most relevant to the study’s objectives. The representative-
ness of this sample was evaluated using a 95% confidence level, based on total student
enrolment at the selected universities in 2023. While the findings may not be generalisable
to all students, they provide valuable insights into the perspectives of those most likely to
engage with sustainability-related education and career paths. The sample size aligns with
commonly reported figures in the literature [25]. The survey targeted students at various
stages of their academic journeys, including undergraduate, postgraduate, and professional
certification programmes. Participants were recruited through university mailing lists and
direct outreach by faculty members.

The student survey was designed to capture insights into (1) the importance, aware-
ness, and relevance of sustainability skills to their academic and professional aspirations;
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(2) the evaluation of existing academic programmes and their alignment with sustainability
goals; (3) students’ self-assessment of their preparedness to contribute to organisational
sustainability initiatives; and (4) challenges faced in developing sustainability-related com-
petencies. The survey included both closed-ended questions (using a Likert scale from
1 to 5) and open-ended questions to gather qualitative insights. Questions were struc-
tured to ensure alignment with the objectives of identifying gaps and potential areas for
curriculum improvement.

The second survey involved 117 Irish companies representing a broad spectrum of
industries, including technology, construction, agriculture, manufacturing, and professional
services. All companies had an equal opportunity to participate in the survey. Participants
included decision-makers such as human resource managers, sustainability officers, and
senior executives responsible for talent acquisition and strategy development. Companies
were selected based on their active involvement in Ireland’s labour market and their
potential demand for sustainability-related skills. The representativeness of the industry
sample was evaluated using a 95% confidence level, based on the total number of registered
companies in Ireland [26], resulting in a margin of error of 9.06%.

The company survey focused on the following: (1) identification of specific skills
prioritised by organisations in their hiring practices; (2) perceptions of deficiencies in
the labour market related to sustainability competencies; (3) anticipated changes in skill
requirements driven by environmental policies and market dynamics; and (4) existing
programmes and strategies to upskill employees in sustainability-related areas. This
survey also employed a mix of Likert scale questions, multiple-choice items, and open-
ended questions. The design emphasised the alignment of organisational needs with
the competencies of incoming graduates. The surveys were distributed electronically via
a secure online platform to ensure anonymity and ease of participation. Both surveys
remained open for responses for a duration of four weeks.

Quantitative data from Likert scale questions were analysed using descriptive and
inferential statistics. Measures such as the mean, median, and standard deviation were
calculated to summarise responses. Comparative analyses were conducted to identify
significant differences between student and company perceptions. Responses to open-
ended questions were analysed using thematic analysis. Key themes were identified by
coding and categorising data, focusing on recurring patterns and unique insights related to
sustainability skills and training gaps.

To explore the alignment between students’ perceptions and companies’ expectations,
correlation analyses were conducted for comparable survey items. For instance, student
responses about the skills they aimed to develop were correlated with company responses
regarding the skills they sought in candidates.

In terms of limitations, although efforts were made to ensure diverse participation, the
findings may not fully represent all Irish universities or industries. In addition, participants’
responses might reflect aspirational views rather than actual practices or competencies.
The surveys focused primarily on sustainability skills and may not capture broader factors
influencing employability and skill development.

3. Results
3.1. Students’ Perception

Figure 1 displays the gender identity distribution among respondents and helps assess
inclusivity and diversity in the survey. It also provides an overview of the nationality

distribution of participants in the survey, highlighting the diverse backgrounds of those
interested in green skills education.
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(a) To which gender do you identify? (b) What is your nationality?
2% 3%
m [rish
= Female
= Indian
= Male
American
Non-binary 3%
o French
m Prefer not to say 4%
= Others

Figure 1. Distribution of survey respondents’ profiles by (a) gender and (b) nationality.

The gender breakdown reveals a near balance between female (48%) and male (47%)
participants, with representation from non-binary individuals and those who preferred not
to disclose their gender. The nationality distribution shows that the majority of respondents
(61%) are Irish, followed by participants of Indian (6%), American (4%), French (3%), and
other (26%) nationalities, which emphasises the importance of considering international
perspectives in designing educational programmes to ensure they address the unique needs
and challenges of a diverse audience.

Figure 2 illustrates respondents’ perspectives on the importance of green skills and
how these skills are perceived in the job market. A significant majority of respondents (92%)
either agree or strongly agree that green skills are essential for addressing environmental
challenges across industries. This consensus underscores the growing awareness that sus-
tainability and green practices are critical to the future of business and industry, reflecting
a shift towards environmentally responsible strategies. There is also strong agreement
(approximately 80%) on the necessity for individuals to possess green skills when entering
industries. However, the graph also shows a notable portion of respondents who remain
neutral (neither disagree nor agree). This might suggest that while the importance of green
skills is recognised, there could be gaps in understanding how these skills translate into
individual career success.

I believe green skills are essential for addressing environmental
challenges within various industries and organisations

I believe it is necessary for individuals entering various industries
to possess green skills to contribute to their company's
sustainability goals

I believe most companies prioritise hiring individuals with green
skills in today's job market

I believe I have most of the green skills companies prioritise when
hiring individuals

I've recognised areas where my green skills development could be
further enhanced during my academic journey

0% 20% 40% 60% 80% 100%

M Strongly agree W Agree Neither disagree or agree ~ M Disagree M Strongly disagree

Figure 2. Perceptions of the importance and relevance of green skills in the job market.
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How adequately do you feel the modules you (have or) will complete
prepare you to tackle environmental challenges and take climate actions?

How closely does the content taught in these modules align with what you
expected/wanted to learn regarding environmental challenges?

How confident do you feel in your ability to apply the knowledge and green
skills gained from these modules in practical and professional settings?

How effective do you find the current teaching methods (lectures, seminars,
practical sessions, etc.) for conveying green skills for real-world application?

While respondents largely agree that green skills are important, the belief that compa-
nies prioritise hiring individuals with green skills shows more variability. Around 52% of
respondents disagree with this statement, indicating a disconnect between the perceived
importance of green skills and the extent to which they are emphasised in hiring practices.
When it comes to respondents’ confidence in their own green skills, there is a more bal-
anced distribution. While some feel they possess the skills companies seek, a substantial
percentage (about 25%) disagree or strongly disagree, indicating a lack of confidence in
their current green skills. This could reflect an area where educational programmes or
professional development could make an impact.

In addition, half of the respondents have recognised areas where their green skills
could be enhanced during their academic journey, indicating an ongoing need for fur-
ther training and education. This trend emphasises the importance of integrating green
skills development into curricula and offering more practical experiences, internships, or
industry collaborations.

Figure 3 provides insight into how students perceive the effectiveness of their academic
modules and the extent to which these modules prepare them to tackle environmental
challenges. A significant proportion of respondents (over 50%) agree or strongly agree
that the modules they have completed will adequately prepare them to address environ-
mental challenges. However, a minority remains either neutral or in disagreement, indi-
cating that some students feel their prior courses may not fully equip them for real-world
climate action.

How much do you believe additional practical elements or experiences (e.g.,

internships, case studies, industry projects) would better prepare you for the
demands of environmental challenges?

0% 20% 40% 60% 80% 100%

M Strongly agree W Agree Neither disagree or agree ~ M Disagree M Strongly disagree

Figure 3. Student perceptions on the effectiveness of green skills modules and practical learning experiences.

Responses regarding the alignment between what students expect to learn and what
is actually taught show a mixed pattern. Although approximately 46% agree that the
content aligns with their expectations, 28% remain neutral, while 26% disagree or strongly
disagree. This suggests that while most modules are meeting student expectations, there
are gaps in delivering the desired content. The graph also highlights students’ confidence
in applying the green skills gained in practical or professional settings. While around 45%
of the respondents express confidence, the remainder are either neutral or lack confidence
in their ability to translate classroom learning into real-world application. This gap points
to a need for more hands-on or experiential learning opportunities.

There is a fairly even distribution across the spectrum regarding how students rate the
effectiveness of current teaching methods (e.g., lectures, seminars) in conveying green skills.
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While many students agree with the effectiveness of these methods, a significant portion
feels otherwise. This could indicate that traditional teaching methods may not be sufficient
for the practical nature of green skills development, and alternative approaches such as
case studies or workshops might be more beneficial. A clear consensus exists regarding the
need for additional practical experiences, such as internships and industry projects, with
an overwhelming majority agreeing or strongly agreeing that these would better prepare
them for environmental challenges. This response highlights the critical role of practical
exposure in supplementing theoretical knowledge and preparing students for the demands
of the workforce.

Figure 4 depicts how often respondents face challenges in finding educational or
career opportunities that align with their green skills and interests. The distribution reveals
that navigating green-related opportunities can be a frequent or occasional challenge for
many individuals. The largest portion of respondents indicates that they occasionally
encounter challenges when seeking opportunities that align with their green skills. This
suggests that while opportunities are available, they may not always be easily accessible or
regularly aligned with individual interests and career paths. There could be gaps in the
availability of specialised opportunities in certain industries or regions. Nearly a quarter
of respondents frequently face challenges in this area. This could point to a need for
better career services, clearer pathways, or an increased number of green-related jobs and
educational programmes.

How often do you face challenges in finding career opportunities
that align with your green skills and interests?

= Almost always
= Frequently

Occasionally

= Rarely

39%

Figure 4. Frequency of challenges in finding career opportunities aligned with green skills.

Figure 5 highlights the various challenges students face when trying to acquire green
skills. A significant portion of students cite difficulties in balancing personal life and
educational commitments. This suggests that time management or workload issues can
hinder students’ ability to fully engage with green skills education, especially for those
juggling multiple responsibilities. Programmes that offer more flexible, self-paced learning
modules or part-time activities that allow students to balance education with other life
commitments could be a solution. Furthermore, programmes that offer a blend of online
and in-person learning are highly valued, as they enable students to better manage their
time, particularly those juggling demanding work schedules or personal commitments.

Almost 10% of respondents note a lack of guidance from academic institutions, which
highlights a gap in support or clear pathways for students looking to specialise in green
skills. This points to a need for more structured mentorship or advisory programmes
to help students navigate their green education journey. In addition, practical, hands-
on experience is crucial for green skills development, yet 7% of respondents feel this is
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Lack of guidance (from academic institutions)

High cost of required green training/certifications

Lack of recognition of existing green skills

Poor teaching practices (from academic institutions)
Lack of economic support for green innovation
Biostatistics and modeling knowledge

Lack of clarity/vagueness of green skills concept

Lack of Affordable/Simpler sustainable lifestyle choices

Lack of practical/work experience

lacking. This indicates that academic programmes could benefit from integrating more
real-world applications, internships, or collaborations with industry to bridge this gap. To
overcome this challenge, one alternative is to partner with industries and organisations to
create internships, apprenticeships, or practical project opportunities, allowing students to
gain hands-on experience and apply their green skills in real-world settings. In addition,
offering project-based learning opportunities that simulate real-world scenarios within
the classroom or online environment can provide students with practical experience even
before entering the job market.

Challenges preventing students from acquiring green skills

None identified
Time / Life balance

Lack of system support
Lack of industry exposure

0

X

5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Figure 5. Challenges preventing students from acquiring green skills.

The cost associated with obtaining required green certifications is also seen as a barrier
by some respondents. While not a primary concern for the majority, it highlights that
affordability could be a limitation for students seeking to advance their skills further
through specialised training. Some respondents also highlight a lack of system support and
industry exposure as barriers, underscoring the need for more comprehensive institutional
and industry collaboration to enhance green skills education.

3.2. Companies” Perception

In total, 117 participants from different companies, regions, and roles were interviewed.
Figure 6 presents the demographic and organisational characteristics of respondents. The
largest group of respondents (39%) consists of directors or heads of departments, which
suggests that individuals in high-level decision-making positions are actively engaging in
discussions about green skills and sustainability. The second-largest group (28%) comprises
C-level executives or equivalent. The survey respondents are distributed across several
business sectors, with the most significant representation from the financial, IT, and profes-
sional services sectors (20%). Close behind is the administration and support services sector,
highlighting that green skills are relevant across a range of industries. Sectors such as
health, social, transport, utilities, manufacturing, and retail are also represented, indicating
a diverse set of industries engaging with sustainability.

The respondents are spread across multiple Irish regions, with the largest group
(48%) from Dublin. Other regions such as the West, South-West, and Mid-East are also
well represented, while smaller regions like Border account for a minority (4%) of the
respondents. This geographic distribution could reflect regional differences in access to
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green skills training and sustainability resources. The majority of companies (29%) are well
established, with more than 20 years of experience. A significant number of respondents
(20%) represent companies that have been operating for 1 to 5 years, indicating a mix of
both established and newer businesses.

(a) Role

®

(c) Region

m CEO/President/Owner/Par
tner/Managing director

= Vice President/Director

= Other C-level executive or
equivalent

Director/Head of
Department or equivalent

(y

(b) Primary business activity

Health, social work, education,
and public policy

= Financial, IT, and professional
services

= Administration and support
services
Transport, utilities, and built
environment

= Manufacturing and retail

16%

m Other

(d) Company age

4%

<
@

(e) Number of employees

< .

5%

= JE041 Border

= [E042 West

= JE051 Mid-West
IE052 South-East

= JE053 South West

= [E061 Dublin

m [E062 Mid-East

= JE063 Midland

= Less than 1 year
u 1to 5 years
" 6 to 10 years
11 to 15 years
= 15 to 20 years

% l

5 = More than 20 years

1

(f) Turnover

3

= Under 1 million

9%
m Less than 25
= 1 million to under 25

" 261050 million
= 51t0 250 = 25 million to under 100
More than 250 million

100 million and over

Figure 6. Demographic and organisational characteristics of respondents.

Most businesses surveyed (27%) have fewer than 25 employees, with an additional
27% of businesses having between 26 and 50 employees. Larger companies with more than
250 employees (17%) also represent a significant proportion. In terms of company turnover,
the largest category (44%) comprises businesses with turnover between EUR 1 million
and EUR 25 million. A substantial portion (33%) is represented by companies with less
than EUR 1 million in revenue, while 9% of the companies have turnover exceeding EUR
100 million.

Figure 7 provides insight into the internal organisation of companies regarding sustain-
ability and carbon reduction efforts, highlighting who is responsible for overseeing these
initiatives, the seniority of individuals involved, and the reporting structure. It shows an
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equal split, with 50% of respondents reporting that their company has dedicated personnel
or a specialised team focused on carbon and climate initiatives, while the other 50% do
not. Half of the companies have made a clear organisational commitment by allocating
specific resources to address climate challenges, while the other half may be addressing
these concerns more generally or through shared responsibilities.

(a) Do you have dedicated personnel or a (b) Who is responsible for overseeing
specialised team focused on carbon and sustainability efforts in your company?
climate initiatives?

1%

Sustainability team

23% 23% Sustainability director
50% Yes Environmental officer
50% No 21%
32% Compliance manager
m Other
(c) What is the seniority level of the (d) To whom does the sustainability team
individual or team in charge of carbon report its findings within your
reduction efforts within the company? organisation's hierarchy?
15% 12% 12% Across Divisions
° Junior staff
Environmental officer
Senior staff 22% .
Corporate boar
19 p
36% Manager S1%
37% Department head
Director o,
25%

= Directly to the CEO

Figure 7. Organisational structures and roles in sustainability and carbon reduction efforts.

The largest portion of respondents (32%) indicate that an environmental officer is
responsible for overseeing sustainability efforts, followed by a sustainability team (23%)
and a compliance manager (23%). These results show that while specialised roles such as
environmental officers and sustainability teams are common, many companies may still be
distributing sustainability responsibilities across a range of departments or roles.

The majority of companies (37%) have managers leading carbon reduction efforts,
while 36% have senior staff in charge and 15% report that directors are responsible. Junior
staff lead carbon reduction initiatives in 12% of companies. This distribution indicates
that companies tend to place responsibility for these efforts with mid- to senior-level
management, but a significant number of organisations also allocate these responsibilities
to junior staff, which may suggest variability in how carbon reduction is prioritised within
the organisational structure. Environmental officers are the most common point of contact
for reporting sustainability findings within the organisation, with 31% of respondents
reporting to them.

Figure 8 highlights the degree to which companies integrate sustainability and carbon
reduction into their operations, product development, and strategic planning, as well as
their commitment to reducing their environmental impact. Around 57% of respondents
agree or strongly agree that they regularly report the environmental impact of their supply
chains. However, approximately 21% disagree or strongly disagree, and the remaining 22%
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We regularly report the environmental impact of our supply chain

We regularly assess the environmental impact of our supply chain

Sustainability goals are integrated into our product development
and design
Sustainability and carbon reduction are integrated into our
strategic planning
Our company regularly communicates its sustainability goals to
stakeholders
We have set clear targets and goals for reducing our carbon

Our company is committed to reducing its carbon footprint

Our company is concerned about global climate change

B Strongly agree

neither agree nor disagree. This suggests that while a portion of companies is proactive in
monitoring their supply chain’s environmental impact, many either do not prioritise it or
lack the systems to do so effectively.

To what extent do you agree or disagree with the following statements?

footprint

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Somewhat agree Neither agree nor disagree B Somewhat disagree B Strongly disagree

Figure 8. Company commitment and integration of sustainability practices.

Approximately 60% of respondents agree or strongly agree that sustainability goals are
integrated into product development and design, while 19% disagree or strongly disagree.
This indicates that although sustainability is becoming more central to product design for
some companies, more than a quarter of respondents still do not see it as a significant focus.
Around 65% of respondents agree or strongly agree that sustainability and carbon reduction
are integrated into their strategic planning, while 15% disagree or strongly disagree. While
sustainability is a priority for most companies, some of them may still be working on fully
integrating these concerns into their strategic goals.

About 60% of respondents agree or strongly agree that their company regularly
communicates its sustainability goals to stakeholders. This suggests that a large majority
of companies understand the importance of transparency and stakeholder engagement
in their sustainability efforts. Around 60% of respondents agree or strongly agree that
their company has set clear carbon reduction targets. However, 19% disagree or strongly
disagree, while the remaining 21% neither agree nor disagree. While many companies
are setting measurable goals, some are still in the process of establishing concrete carbon
reduction targets.

An overwhelming 75% of respondents agree or strongly agree that their company is
committed to reducing its carbon footprint. This strong commitment indicates a broad
recognition of the importance of carbon reduction in corporate strategy. More than 70% of
respondents agree or strongly agree that their company is concerned about global climate
change, with 13% neither agreeing nor disagreeing and another 15% disagreeing or strongly
disagreeing. This highlights a broad consensus across companies that climate change is a
critical issue, though a small percentage still may not view it as a top concern.

Figure 9 illustrates the extent to which companies are engaging with sustainability
initiatives, including budget allocation, waste reduction, water usage monitoring, and
investments in renewable energy. Over 50% of respondents agree or strongly agree that their
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We have a dedicated budget for sustainability initiatives

We actively seek opportunities to monitor and track water usage
to reduce waste

We actively seek opportunities to reduce waste and promote

Our company invests in renewable energy sources, such as solar
or wind power

Our company places importance on incorporating renewable
energy sources into its operations

B Strongly agree

company has a dedicated budget for sustainability initiatives. However, approximately
30% disagree or strongly disagree, and 20% neither agree nor disagree. This distribution
suggests that while many companies are committing financial resources to sustainability, a
significant portion still lacks a dedicated budget, potentially hindering their ability to fully
implement green initiatives.

recycling

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Somewhat agree Neither agree nor disagree M Somewhat disagree M Strongly disagree

Figure 9. Company efforts and investments in sustainability and renewable energy.

Around 65% of respondents agree or strongly agree that their company actively seeks
opportunities to monitor and track water usage to reduce waste and around 15% disagree
or strongly disagree. These results indicate that most companies are taking steps to improve
water management, which is a critical aspect of sustainability in operations. In addition,
a strong majority (approximately 80%) of respondents agree or strongly agree that their
company actively seeks to reduce waste and promote recycling. This commitment to waste
reduction and recycling shows that companies are embracing circular economy practices to
minimise their environmental footprint.

Around 58% of respondents agree or strongly agree that their company places impor-
tance on incorporating renewable energy into its operations, such as solar or wind power.
About 16% neither agree nor disagree, and 26% disagree or strongly disagree. This demon-
strates that most companies recognise the importance of renewable energy, though some
are still in the early stages of making it a priority in their operational strategies. Around
56% of respondents agree or strongly agree that their company invests in renewable energy
sources. 17% neither agree nor disagree, while 26% disagree or strongly disagree. Although
a majority of companies are investing in renewable energy, the significant neutral and
negative responses suggest that more organisations could be encouraged or supported to
adopt renewable energy solutions.

Figure 10 illustrates how companies collaborate with and contribute to local commu-
nities regarding climate and environmental sustainability. The responses highlight various
degrees of involvement across a range of community-focused initiatives. Approximately
52% of respondents agree or strongly agree that their company collaborates with local
schools for climate and environmental outreach, while around 20% disagree or strongly dis-
agree. A moderate level of engagement with educational institutions was observed, though
a significant portion of companies may not yet prioritise partnerships with schools for
sustainability outreach. Nearly 55% of companies agree or strongly agree that they engage
in partnerships with local non-profits supporting environmental and climate causes. This
reflects a strong but not universal tendency for companies to collaborate with non-profits
in advancing climate-related goals.
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We collaborate with local schools or educational institutions for
climate and environmental community outreach

We engage in partnerships with local non-profit organisations to
support environmental and climate causes

We have a dedicated budget allocated for climate-focused
initiatives in local communities

Our employees are encouraged to volunteer in local climate-
related projects

We actively seek feedback from our local communities to
enhance our climate-focused operations

We regularly communicate our sustainability efforts and
achievements related to climate and the environment to our local
communities

We have a clear strategy for engaging with local communities to
address their climate and environmental concerns

Our company supports and actively participates in community-

led climate action programs

Our company contributes financially to local environmental
sustainability and climate projects

Our company collaborates with local communities on climate-
friendly initiatives

It is important to our company to contribute positively to the
communities in terms of environmental and social impacts

B Strongly agree
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Figure 10. Company Engagement with local communities on climate and environmental initiatives.

Around 59% of respondents agree or strongly agree that their company has a dedi-
cated budget for local climate-focused initiatives, while 20% disagree or strongly disagree,
indicating that some companies may lack the budgetary commitment to support such
efforts. In total, 61% of respondents agree or strongly agree that their company encourages
employees to volunteer in local climate-related projects. However, nearly 23% disagree or
strongly disagree, indicating that many companies still do not have policies or incentives
in place to encourage employee participation in these activities.

Approximately 57% of companies agree or strongly agree that they seek feedback
from local communities to improve their climate-focused operations, while 23% neither
agree nor disagree, and about 20% disagree or strongly disagree. This suggests that a
majority of companies value community input to refine their environmental strategies,
though some may not actively engage local communities in this way. Overall, 60% of
respondents agree or strongly agree that their company communicates its sustainability
efforts and achievements related to climate and the environment to local communities,
indicating a high level of communication and reflecting a commitment by many companies
to transparency and local engagement.

More than 55% of companies agree or strongly agree that they have a clear strategy
for addressing local communities’ climate and environmental concerns. However, 18%
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We have identified specific gaps in green skills within your
organisation

Our company prioritise hiring candidates with green skills
when recruiting new employees

Our company is aware of the importance of green skills in

Our employees receive training on carbon and climate initiatives

B Strongly agree

today's workforce

disagree or strongly disagree, indicating that some companies still lack a formalised ap-
proach to engaging with local environmental issues. Around 65% of respondents agree
or strongly agree that their company supports and participates in community-led climate
action programmes, while 20% neither agree nor disagree, and 15% disagree or strongly
disagree. This suggests that while many companies are involved in grassroots climate
efforts, a portion may not be actively supporting such programmes.

Approximately 67% of respondents agree or strongly agree that their company con-
tributes financially to local environmental sustainability projects, while 18% disagree or
strongly disagree. This indicates that financial support for local initiatives is not universal
across companies. About 55% of companies agree or strongly agree that they collaborate
with local communities on climate-friendly initiatives, while 22% disagree or strongly
disagree. The overwhelming majority of respondents (75%) agree or strongly agree that
it is important for their company to contribute positively to the community in terms of
environmental and social impacts. Only 8.5% disagree or strongly disagree. This con-
sensus suggests that most companies acknowledge the importance of corporate social
responsibility, especially in relation to climate and environmental sustainability. But despite
acknowledging this, the results show that actual engagement in specific community-focused
sustainability initiatives varies significantly.

Figure 11 examines how companies perceive and act upon green skills within their
workforce, including identifying skill gaps, prioritising green skills in hiring, awareness of
green skills importance, and providing employee training on carbon and climate initiatives.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Somewhat agree Neither agree nor disagree M Somewhat disagree M Strongly disagree

Figure 11. Company awareness and action on green skills and training gaps.

Around 52% of respondents agree or strongly agree that their company has identi-
fied specific gaps in green skills within their organisation. However, approximately 20%
disagree or neither agree nor disagree, indicating that many companies are either not
actively assessing green skill gaps or may not yet recognise them. In all, 50% of companies
agree or strongly agree that they prioritise hiring candidates with green skills when recruit-
ing new employees. However, about 25% of respondents disagree or strongly disagree,
suggesting that not all organisations consider green skills a critical factor in their hiring
processes. This split highlights that while some companies are beginning to incorporate
sustainability-focused criteria in recruitment, others are still lagging behind.

A significant majority (over 60%) agree or strongly agree that their company is aware
of the importance of green skills in today’s workforce. Only 15% disagree or strongly
disagree, indicating a high level of awareness. This consensus suggests that most companies
understand the growing relevance of green skills, even if they are not fully addressing
them in their hiring or training strategies. Despite the high level of awareness, only
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half of the respondents agree or strongly agree that their employees receive training on
carbon and climate initiatives. This indicates a significant gap between recognising the
importance of green skills and actually providing the necessary training to equip employees
with those skills.

Figure 12 provides insights into the challenges companies face in recruiting and
retaining employees with green skills, the current state of green skills within the
workforce, anticipated future needs, and the frequency of green skills training across
various departments.

(b) What percentage of your current
workforce possesses green skills?

(a) What challenges has your company faced in
recruiting and retaining employees with green skills?

Difficulty in finding candidates 3%
with the right qualifications
Less than 10%
. s 10%
= High competition for green- .
32% skilled talent 33% = 10-25%
= 26-50%
51-75%

= More than 75%

= Limited awareness of green job
opportunities among candidates
Compensation gaps compared to
other industries

(c) How do you anticipate your company's
green skill needs evolving in the next five
years?

(d) Are there any specific roles within your
organization where green skills are essential?

Yes, in senior
2% Increasing significantly

6%
\ 21%

management

® Yes, in technical and
engineering roles

= Increasing moderately

= Remaining relatively

constant
Decreasing moderately

= Yes, in customer-facing
roles

No, green skills are not

= Decreasing significantly role-specific

= Don't know

(e) In which departments or areas of your
company do you believe green skills are

most needed?
Sustainability and
environmental department
28% = Research and development

= Operations and production

Sales and marketing

= All departments equally

= Not applicable

(f) How frequently does your company
provide training on green practices and
technologies?

Very frequently (monthly

or more)
= Frequently (quarterly)

= Occasionally (semi-
annually)
Rarely (annually or less)

= Never

Figure 12. Green skills recruitment, needs, and training practices in organisations.
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The most common challenge cited by 32% of respondents is the difficulty in finding
candidates with the right qualifications. This is followed by high competition for green-
skilled talent and limited awareness of green job opportunities (23% and 17%, respectively).
The results highlight that companies are struggling to find and retain individuals with the
necessary green skills, with external offers contributing to retention challenges (11%). These
challenges underline the growing demand for green-skilled workers and the competitive
nature of this market.

Over half of the respondents (63%) report that less than 25% of their workforce
possesses green skills, while 24% indicate that 26-50% of their workforce is equipped
with these skills. Only a small percentage (13%) report a workforce where more than 51%
possess green skills. This indicates that the green skills gap remains significant for most
organisations, with many businesses having a limited percentage of employees equipped
to meet sustainability objectives.

The majority of respondents (38%) anticipate their company’s green skill needs to
increase moderately in the next few years, while 21% foresee these needs increasing signifi-
cantly. This demonstrates a clear trend toward growing demand for green skills, suggesting
that companies expect sustainability to play an even larger role in their operations and
workforce requirements in the near future. The largest portion of respondents (26%) believe
green skills are essential for customer-facing roles, followed by technical and engineering
roles (23%). About 24% of respondents indicate that green skills are needed across all
roles. These findings suggest that green skills are becoming increasingly important not
just for specialised roles but for leadership and customer engagement as well. The most
commonly cited department in need of green skills is sustainability and environmental
management (28%), followed by operations and production (26%) and research and de-
velopment (19%). Around 10% of respondents believe that green skills are needed equally
across all departments. This suggests that while specialised sustainability roles remain cru-
cial, the integration of green skills across all areas of the company is becoming increasingly
important for comprehensive sustainability efforts.

About 31% of companies provide green skills training frequently (quarterly), while
27% offer training occasionally (semi-annually). A total of 230 provide training rarely
(annually or less), and 14% of respondents report that their companies never offer such
training. This indicates that while a majority of companies provide some form of green
skills training, many do so infrequently, which may hinder the rapid development of green
competencies needed to meet growing sustainability demands.

4. Discussion

The findings presented here suggest that significant progress has been made in rais-
ing awareness of green skills, but significant work is needed to bridge the gap between
university outcomes and industry requirements.

The results reveal a mismatch between students’ academic experiences and the green
skills sought by employers. While most students recognise the importance of green skills,
their confidence in applying these competencies professionally is mixed. This gap reflects
broader global trends where sustainability education often remains disconnected from
industry needs [8,9,16]. To explore the alignment between students’ perceptions and
companies’ expectations, correlation analyses were conducted for comparable survey items.
For instance, student responses about the skills they aimed to develop were correlated with
company responses regarding the skills they sought in candidates (Figure 13).

Figure 13 shows which areas of sustainability and climate-related education students
would like to develop or prioritise in their learning journey. Carbon footprint measure-
ment and reduction presented the highest number of mentions, highlighting a strong
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Figure 13. Distribution of focus areas in green skills development among students and in-demand
green skills that companies are seeking in candidates.

Climate risk assessment and mitigation and climate change adaptation strategies are
both categories that rank highly, reflecting the growing importance of climate resilience in
business and policy. Students appear to recognise the need for skills in assessing climate
risks and developing strategies to adapt to the impacts of climate change. Waste manage-
ment and environmental impact assessments are also heavily prioritised, demonstrating
students’” focus on understanding and mitigating the environmental impacts of industrial
and organisational practices.

Another significant focus area, circular economy practices, shows that students are
engaging with models that emphasise the reuse and recycling of resources, which are
essential for sustainable business operations. The biodiversity conservation and renewable
energy technology categories also rank high, underscoring a strong interest in preserving
natural ecosystems and exploring sustainable energy solutions. These areas are critical
for reducing dependency on fossil fuels and protecting global biodiversity. At the other
end of the spectrum, topics like bioeconomy skills, sustainable tourism management, and
sustainable forestry practices have fewer mentions. While still important, these areas
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may be seen as more niche or industry-specific compared to more universally applicable
green skills.

In terms of the specific green skills that companies are seeking in potential candidates,
Figure 13 showcases a wide array of sustainability-focused competencies that are increas-
ingly valuable in today’s job market. The most sought-after skills are waste management
and recycling, eco-friendly product development, and water resource management, with
approximately 30 companies expressing a need for candidates with these skills. These areas
reflect a growing corporate focus on managing waste effectively, reducing environmental
impacts through sustainable product development, and ensuring the responsible use of
water resources.

Skills related to renewable energy technology and sustainable business practices
are also highly in demand, with over 25 companies prioritising candidates with these
qualifications. This indicates that companies are increasingly integrating renewable energy
solutions into their operations and seeking candidates who can help drive sustainability
throughout the business landscape. Skills such as environmental policy development,
environmental law and policy compliance, and environmental impact assessment are
needed by around 20 companies. This points to the growing importance of regulatory
knowledge and compliance as companies navigate complex environmental laws and seek
to mitigate their impacts. Carbon Footprint measurement and reduction and climate change
adaptation strategies are essential skills for approximately 20 companies, reflecting the
pressing need for expertise in reducing carbon emissions and adapting business models to
meet the challenges posed by climate change.

Sustainable supply chain management and green marketing and communication
are key focus areas for many companies, with 15 to 20 companies seeking these skills.
This highlights the importance of creating environmentally responsible supply chains
and effectively communicating sustainability initiatives to customers and stakeholders.
Skills such as circular economy practices, sustainable forestry practices, and air quality
monitoring and management are moderately sought after, with 10 to 15 companies looking
for candidates in these areas. As circular economy models gain traction and industries
become more focused on air quality and sustainable forestry, these skills are likely to grow
in demand.

While still important, skills such as green finance and investment, biodiversity con-
servation, and sustainable agriculture practices are in demand by fewer companies (less
than 10). This may indicate that these are more niche areas or reflect industries where
these skills are less immediately required. Overall, the diversity of skills listed shows that
companies are looking for candidates with a broad range of green expertise, from managing
operational impacts to compliance, innovation, and strategic sustainability leadership. This
demand suggests that sustainability is not limited to specialised roles but is spreading
across all levels and departments of organisations.

To fill this gap, universities should engage with employers to co-develop curricula
that emphasise real-world applications of green competencies. Programmes such as the
GreenComp framework proposed by the European Commission or the Turas Programme
developed by IKC3 project provide a roadmap for integrating sustainability into education
systems [1,27]. Moreover, the establishment of standardised green skill frameworks, such
as the European Green Deal’s skills agenda, can help harmonise expectations between
academia and industry. Clear frameworks enable companies to articulate their needs more
effectively, guiding educational institutions in aligning their curricula accordingly [1].

Traditional teaching methods, while foundational, may not fully equip students with
the practical problem-solving skills demanded by the green economy. Evidence from other
contexts supports the adoption of experiential learning approaches, including project-based
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learning, simulations, and interdisciplinary collaborations [28]. These methods not only
enhance skill acquisition but also foster critical thinking and adaptability, qualities essential
for addressing complex environmental challenges. Additionally, embedding sustainability
into all disciplines, not just environmental science or engineering, can broaden the impact
of green education [29].

Challenges such as balancing personal commitments, the cost of green certifications,
and the lack of mentorship are prominent among respondents. Flexible learning mod-
els, such as hybrid and online courses, can help students manage competing demands
while pursuing green education [30]. Additionally, subsidised certifications and employer-
sponsored training programmes can alleviate financial barriers, enabling a wider range of
students to access specialised qualifications. Structured mentorship programmes, drawing
from industry professionals, could further guide students toward successful careers in
sustainability-focused roles [31].

While many companies acknowledge the importance of green skills, the integration of
these competencies into recruitment, training, and operations remains inconsistent. This
reflects a global trend where organisations recognise sustainability as a strategic priority
but often lack actionable frameworks to embed green skills into their workforce [29,32]. To
address this, companies must prioritise upskilling and reskilling programmes, particularly
for technical and leadership roles where green skills are critical [33].

Policy interventions play a crucial role in fostering green skills development. Tax
incentives, grants, and public—private partnerships can encourage businesses to invest in
sustainability initiatives and workforce development. For example, government-funded
programmes targeting renewable energy and waste management sectors can drive demand
for green skills while creating new opportunities for students and professionals [34].

At the institutional level, regional disparities in access to green education and resources
must be addressed. Policymakers should ensure that green education programmes are
equitably distributed across urban and rural areas, providing equal opportunities for
students nationwide. Incentivising universities to partner with local industries can also
help address regional skill gaps and support community-level sustainability efforts [35].

The integration of green skills across disciplines and sectors is essential for driving the
green transition. This requires a systemic approach that involves not only academia and
industry but also government and civil society. Establishing multi-stakeholder platforms to
facilitate ongoing dialogue and collaboration can ensure that green education evolves in
response to emerging challenges and opportunities [31].

Looking ahead, further research is needed to explore the long-term impacts of green
education on career outcomes and industry transformation. Longitudinal studies tracking
graduates’ career trajectories can provide valuable insights into the effectiveness of current
interventions and inform future strategies. Additionally, exploring the intersection of green
skills with emerging fields such as digital transformation and artificial intelligence can
identify new opportunities for innovation and growth in the green economy.

5. Conclusions

The transition to a green economy represents one of the most significant societal
and economic transformations of the 21st century, and its success hinges on a workforce
equipped with the necessary green skills. Understanding the gap between education and
industry in terms of skill provision is critical for skill provision. Ireland’s strong demand
for green skills and high university attendance rates make it an ideal setting to assess
the skills gap and explore solutions. This study has illustrated the critical gaps between
university outcomes and industry requirements, offering insights into the challenges and
opportunities inherent in addressing this mismatch.
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While both students and companies acknowledged the importance of green skills,
a significant misalignment of educational outcomes and industry demands is occurring.
Students have enthusiasm for acquiring green skills but face obstacles such as limited prac-
tical exposure, insufficient institutional support, and the high cost of green certifications.
However, they lack confidence in their green skills, which might be solved by increasing
exposure to problem-based and project-based learning and providing structured mentor-
ship programmes. In addition, access to upskilling could be improved by using flexible
learning models, such as hybrid and online courses, and providing financial support.

Companies recognise the growing need for green skills yet fail to prioritise sustain-
ability in recruitment (even if it is part of the process) and through the provision of internal
training programmes. Companies must go beyond acknowledging the importance of sus-
tainability by embedding green competencies into their hiring and training practices. This
requires a cultural shift toward viewing green skills as integral to organisational success
rather than as optional or secondary attributes.
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