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Foreword

In today’s rapidly evolving global economy, software design and
application stands at the heart of innovation, productivity and
digital transformation. The study presented here offers a
comprehensive analysis of the software design and application
industry in Trinidad and Tobago, the current landscape, the
emerging trends, and the opportunities this industry holds for
national development.

The study also highlights the skills - technical and future ready
skills - that enable innovation, and points to the challenges employers face in
sourcing individuals with the specialised skills required for roles in software
development, cybersecurity, and systems analysis. While there is an emerging
talent pipeline of young professionals, many need the practical experience and
work-readiness to succeed in this fast-paced environment.

As the Acting President of the National Institute of Higher Education, Research,
Science and Technology (NIHERST), | am proud to support initiatives that deepen
our understanding of dynamic industries and guide the country’s path toward a
knowledge-based economy. This study is a testament to NIHERST's ongoing
commitment to evidence-based research, strategic foresight, and the nurturing of
talent and innovation across the nation.

| wish to extend sincere thanks to our institutional partner on this initiative, the
International Labour Organization (ILO) for their unwavering support in enabling
this series of research studies and in particular this third series which offers a
comprehensive study of the Software Design and Application Industry.

| also wish to extend sincere appreciation to the team of researchers in particular
the S&T Statistics Department at NIHERST and other contributors whose rigorous
efforts have shaped this valuable resource.

May this study serve as a catalyst for informed decision-making, impactful policy,
and collaborative progress across public and private spheres.
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Ms. Julie David
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Partner Message

The International Labour Organization (ILO) Decent Work Team
and Office for the Caribbean is proud to be part of this publication
to support Trinidad and Tobago’s efforts to transition towards a
more diversified workforce.

This report focuses on the Software Design and Application Sector
and is part of an impressive wider strategy by the National
Institute of Higher Education, Research, Science and Technology
(NIHERST) to identify needs and actions for effective skills
development in emerging sectors. It offers a timely and insightful assessment of
the 271t century skills and STEM competencies shaping the future of this industry.

It would be remiss of me not to highlight that the results presented in this report
are based on a NIHERST survey launched with guidance from the ILO Global
framework on core skills for life and work in the 21st century and technical advice
from Ms. llca Webster, Lifelong Learning Specialist at the ILO Caribbean Office.

The ILO commends NIHERST for its targeted approach to enhancing skills
anticipation and closing skills gaps for this sector. The software design and
applications sector stands as a cornerstone of innovation and economic growth.
Recruiting talent equipped not only with technical expertise but also with the soft
and cognitive skills that are often underdeveloped in recent graduates is key to
unlocking the full potential of this sector.

This report is more than a snapshot of current challenges; it is a call to action. By
embracing its insights and recommendations, stakeholders across government,
academia, and industry can work collaboratively to ensure that Trinidad and
Tobago not only keeps pace with global trends but leads in shaping a digitally
empowered future.

v

Dr. Joni I\W/Iﬂursabayana
Director

ILO Caribbean Decent Work Team and Office for the Caribbean

Assessment of 21st Century Skills Across Emerging Sectors: Software Design and Applications



Executive Summary

The rapid advancement of technology is transforming the software design and
applications industry, demanding that individuals continuously update their
knowledge and skills to remain competitive. As technologies such as Artificial
Intelligence (Al), Machine Learning (ML) and advanced digital systems continue to
evolve within the software industry, there is a growing demand for a workforce with
both cutting-edge technical expertise and adaptable, future-ready skills.
International organisations such as the World Bank and the OECD have highlighted
the critical role of Science, Technology, Engineering, and Mathematics (STEM)
education in equipping individuals to meet these evolving workforce demands.

STEM education not only builds foundational knowledge on critical disciplines but
also cultivates 21st Century Skills - such as problem-solving, critical thinking,
collaboration and digital literacy - that are essential for navigating today’s
technology-driven economy. These competencies are particularly relevant in
software design and applications industry, where rapid innovation and continuous
digital transformation are reshaping software development practices, accelerating
product creation, improving system integration and supporting more sustainable
solutions across sectors.

To support evidence-based planning and targeted skills development, NIHERST, in
partnership with the International Labour Organization (ILO), undertook the
Assessment of 21st Century Skills Across Emerging Sectors. The study was
designed to provide insights into the current and future skills demands in five (5)
key industries: Maritime, Tourism, Software Design and Applications, Agro-
processing and Aviation. This report - the third in this research series - focuses on
the software design and applications industry, offering evidence-based results to
guide policy development and workforce planning aimed at strengthening national
capacity and competitiveness in this key industry.

The ICT sector plays a pivotal role in promoting competitiveness, productivity and
digitalisation. The ICT sector of Trinidad and Tobago comprises several industries
such as software development, web design, data processing, ICT training and
software solutions. In 2022, ICT services contributed 2.9 percent to the country’s
real gross domestic product (GDP)." According to the UNDP Digital Readiness
Assessment Report (2022), Trinidad and Tobago demonstrated strong digital
readiness and was making systematic progress in key areas of digital

! International Monetary Fund Country Report No. 24/151; April 22, 2024

Assessment of 21st Century Skills Across Emerging Sectors: Software Design and Applications



transformation based on identified priority areas. As the demand for emerging
technologies and innovative solutions continue to increase the software design and
applications workforce, in particular, must evolve to meet the changing needs of
the digital economy and to drive continued innovation, competitiveness and
growth.

The Assessment of 21st Century Skills across Emerging Sectors study examined
the labour needs of five (5) emerging industries including software design and
applications. This report presents the key findings from data collected from twelve
(12) out of thirty-two (32) software design and applications establishments that
participated in the study.

The analysis in this report begins by describing key characteristics of employers in
the software design and applications industry, which served to contextualise the
research findings and provide a clearer understanding of the local industry
landscape. The industry was made up primarily of relatively young micro and small
enterprises (MSEs). Over a half of the establishment were in operation under 10
years (54% ) and employed less than 10 employees (55% ).

The study also explored the composition of the workforce, with a particular focus
on STEM-related qualifications and occupations. This analysis is critical for
identifying current capabilities and future labour needs. The survey results reveal
that a similar percentage of males and females were employed within the software
establishments. In terms of occupational groups, the highest representation was
recorded for Managers (91% ), followed by Professionals (73%) and Technicians
and associate professionals (64% ).2 Notably, males outnumbered their female
counterparts in all occupational groups except Clerical support workers and
Service and sales workers. Regarding qualifications, all (100%) of the
establishments employed staff with STEM degrees, with the highest concentration
among Managers (82% ), followed by Professionals (64%), and Technicians and
Associate Professionals (55% ). The findings reveal that the number of employees
in each STEM occupation group was generally low, exceptin IT. A further review
of the data by gender shows that males were more prevalent in Engineering and IT

2 The occupational groups featured throughout this report follow from the International Labour
Organization International Standard Classification of Occupations (2012) and are further defined
in Appendix I.
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roles, whereas females were more represented in Natural Sciences, and
Mathematics and Statistics occupations.

The Assessment of 21st Century Skills Across Emerging Sectors study also
examined the labour market dynamics within the software design and applications
industry, focusing on current and future workforce needs, particularly in relation to
STEM occupations. Some of the key findings on job vacancies, recruitment
challenges, core skills and the demand for STEM labour are as follows:

Job Vacancies and Recruitment Challenges

A crucial component of the study was identifying job vacancies and understanding
recruitment challenges faced by employers. This data provides insights into labour
market gaps - especially in STEM fields- and informs decisions on training,
education, and workforce development.

At the time of the survey, job opportunities in the industry were limited, with only
27% of establishments reporting vacancies. Notably, all vacancies were in STEM
fields with the vast majority in IT. In terms of recruitment, 55% of the establishments
did not fill any vacancies over the last 12 months of the survey period. While 36%
filled STEM roles, only 27% filled non-STEM positions. In terms of occupational
groups, the highest level of difficulty employers experienced during recruitment
was recorded for Plant and machine operators, and assemblers, followed by
Managers; Service and sales workers; Technicians and associate professionals;
and Professionals. Employers faced greater challenges recruiting for STEM
occupations, especially in Computer Science/IT (45%), Natural Sciences (33%),
and Engineering (33% ). The hardest STEM roles to fill included Web Designers, IT
Managers, Programmers, and Software Developers. The main challenge
employers faced in filling STEM vacancies was a shortage of applicants with the
right attitude, motivation, or personality. To address recruitment challenges,
employers recommended introducing more industry-aligned training opportunities,
raising awareness among young people about the importance of technology,
improving life skills, and restructuring education programmes.

Core Skills and Skills Mismatches

The study also assessed the cores skills of the workforce to identify mismatches
between employer expectations and employee capabilities. Skills mismatch
represents a discrepancy between the skills demanded by employers and the skills
individuals possess. This can impact economic growth by restricting workers’
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access to higher-paying jobs and limiting firms’ profitability and productivity.® The
skills examined in this study are based on 19 core skills that are described in
Appendix lll. The ILO identified these skills as crucial for lifelong learning and
adapting to labour market changes. Recognising the fundamental skills needed to
reach business objectives and aligning them with the skills of recent applicants and
existing employees can facilitate a better understanding of the magnitude and
nature of the skills gap.

The majority of employers indicated that it was important for employees to possess
all 19 core skills, with the exception of basic skills for green jobs. The most
important skill was Communication, followed by Analytical and Critical thinking,
Operate safely in an online environment, and Problem-solving and Decision-
making. The top three internal drivers of change were technology (58% ), people
(50%) and profit (25%). Communication (22%), IT (17%), organisational skills
(13% ), creativity and innovation (13% ), and critical and analytical thinking (13%)
were viewed as the most important skills for addressing these changes. External
drivers of change included competition (67%), technology (67%) and climate
change (11% ). The most relevant skills to address these external changes were
Problem solving (18% ), Adaptability (12% ), Strategic thinking (12% ), Emotional
intelligence (12% ) and Critical thinking (12% ).

Half (50%) or more of software employers reported difficulty finding social and
emotional skills, as well as cognitive and metacognitive skills, among recent
university graduates applying for jobs in their establishments. The highest
percentage of difficulty was observed for Emotional intelligence, followed by Self-
reflection and Learning to learn, Analytical and Critical thinking, Creative and
Innovative thinking, Strategic thinking, Problem-solving and Decision-making,
Collect, organise and analyse information, and Energy and Water efficiency. The
least difficulty was recorded for basic digital skills. The majority of the
establishments (70% ) reported that recent university graduates were somewhat
prepared for work.

In terms of existing employees, a half (50% ) or more of the employers assigned a
high rating to the nineteen (19) core skills among their existing employees except
Waste reduction and Waste management and Energy and water efficiency. The

3 Productivity is defined as a ratio between the volume of output and the volume of inputs. It
measures how efficiently production inputs, such as labour and capital, are being used in an
economy to produce a given level of output (OECD, 2024)
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highest ratings were assigned to Use basic hardware; Use basic software; Conflict
resolution and negotiation; Operate safely in an online environment; and
Collaboration and Teamwork. Despite these high ratings, there is still evidence of
a skills gap in the industry based on the difference between the skill levels
employers require to meet business goals and the current capabilities of their
existing employees. Notably, more than a half (55% ) reported that the lack of skills
among workers did not affect their operations while (45% ) disagreed.

Demand for STEM Labour

The study also examined the current and projected demand for STEM labour in the
software design and applications industry, acknowledging that technological
innovation is reshaping workforce requirements. During the survey period, the
overall demand for STEM-related occupations was generally among participating
establishments. The highest demand was reported for IT occupations, followed by
Engineering occupations, while the lowest demand was observed for Food and
Agriculture jobs. The mostin-demand jobs at the time of the survey were Database
Developers (36%) and IT Technicians (27%). Looking ahead, the top three STEM
occupations employers identified as priorities over the next five years, based on
the strategic direction of their establishments, were Software Developers, Web and
Digital Interface Designers and Cyber Security Specialists.

Technological Advancements in Software Design and Applications

A key component of this research is the assessment of technological
advancements in software design and applications, with a focus on both the
challenges and opportunities they present. Technologies such as artificial
intelligence (Al), blockchain and cloud computing are driving productivity and
growth and in order to remain competitive, local establishments must adapt by
integrating these technologies into their operations. Global technological
advancements offer the potential to strengthen local operations and support the
expansion of STEM careers.

Policy Relevance and Recommendations

This study serves as a critical resource for shaping national skills policy and
supporting the development of a future-ready workforce aligned with Trinidad and
Tobago’s economic diversification agenda. This publication also captures
employers’ recommendations on how government, industry and tertiary institutions
can work together to strengthen STEM education and the STEM labour force.
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Some key recommendations from employers include: increase practical training in
tertiary programmes; ensure education programmes are aligned to the needs of
the industry; increase training opportunities to meet the needs of the industry;
improve alignment of scholarships to the needs of the sector; introduce more
incentives for businesses in STEM industries; increase more training programmes
for employees; and increase internship and apprenticeship programmes.

In addition to these employer-driven suggestions, the report outlines broader
recommendations based on the study’s findings. These include: improving STEM
education, increasing training opportunities, integrating STEM in the classroom,
training STEM educators, promoting STEM education and careers, increasing data
collection on the labour market statistics, and strengthening linkages between
stakeholders among other recommendations.
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Introduction

The software design and applications industry is experiencing rapid evolution,
driven by digital transformation and rising global demand for advanced software
solutions. Emerging technologies such as Al, ML, and cloud computing are
fundamentally changing software development, creating new opportunities for
growth, efficiency, and global competitiveness. However, despite this momentum,
the findings of this study reveal notable gaps between employer expectations and
current workforce capabilities, particularly in STEM-related roles that are vital to
the industry's continued success. Of particular concern is the low number of
establishments with job opportunities during the study period. This low demand for
STEM and IT roles is concerning, especially given their critical importance to
software innovation and digital advancement. The limited number of vacancies,
coupled with ongoing difficulty finding candidates with the right mix of technical
expertise and essential social, emotional, and cognitive skills, calls for greater
alignment between the current labour market and the evolving needs of the
industry.

The Assessment of 21st Century Skills in Emerging Sectors project is both timely
and strategically significant, aligning closely with the Government’'s 2025 policy
priorities. It serves as a critical mechanism for building a future-ready, STEM-
empowered workforce, catalysing economic transformation, and advancing
inclusive national development in accordance with the Government’s vision for a
prosperous and modern Trinidad and Tobago. A core pillar of the Government’s
Youth Development Policy is its commitment to equipping the next generation with
the skills, purpose, and opportunities needed to thrive in an increasingly dynamic
and technology-driven global landscape.? In keeping with this commitment, the
Government has also signaled its intention to embrace artificial intelligence (Al),
digital technology, and new media as enablers of meaningful employment
opportunities.®

NIHERST, in collaboration with the International Labour Organization (ILO),
undertook the Assessment of 21st Century Skills Across Emerging Sectors study
from February 2023 to July 2025. The overarching objective of this study is to

* Government Manifesto on Agriculture and Food Security, 2025. https://uncmanifesto.com/
> Government Manifesto on Artificial Intelligence, Digital Transformation, New Media and
Social Media, 2025. https://uncmanifesto.com/
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provide accurate data on STEM labour requirements in key industries to assist
policymakers in developing effective education, training, and workforce strategies
in response to rapid technological advancements. This report presents the
research findings from the software design and applications industry. As part of
the Artificial Intelligence, Digital Transformation, New Media and Social Media
Agenda, the Government plans to establish a National Al Research and
Development Centre to nurture homegrown talent in advanced technologies,
including software development. This initiative is aimed at promoting innovation,
empowering the next generation and building a vibrant future for all citizens. This
report serves as a baseline document in support of this national priority, providing
evidence-based insights to guide strategic planning and informed decision-
making.

As the adoption of advanced technologies becomes more widespread in the
workplace, there is a growing need for highly skilled workers to keep up with these
technological changes. According to the World Economic Forum’s Future of Jobs
Report 2025, employers anticipate that 39% of workers’ core skills will need to
change by 2030. Employer feedback further indicates that technological skills are
expected to grow in importance more rapidly than any other skill category, with Al
and big data leading the shift, followed by Networks and cybersecurity, and
Technological literacy. Moreover, as an integral part of the ICT sector, the software
design and applications industry is highly responsive to technological trends, which
can drive significant innovation as well as cause disruptive shifts across the
industry. Therefore, it is essential to strengthen the skills and competencies of the
software design and applications workforce to ensure they are well-equipped to
operate in a technology-driven environment.

This research was undertaken to assess the demand for STEM-related skills and
labour within Trinidad and Tobago’s software design and applications industry. It
examined existing vacancies and the challenges employers face in filling these
roles. The study also provided a comprehensive analysis of the skKills required by
businesses to achieve their strategic objectives, comparing these demands with
the current capabilities of both recent job applicants and existing employees. In
addition, it identified key internal and external drivers of change within businesses
and the skills needed to respond effectively. The research explored both current
and projected demand for STEM professionals. It also investigated the types of
innovations adopted in the global software design and applications industry market
along with the associated careers and benefits. Based on the findings, a series of
evidence-based recommendations were developed to support policy, education,
and workforce planning.
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This report is organised into the following sections:

Section 1describes key aspects of the survey methodology employed for the study.
The following aspects are discussed in this chapter: the objectives of the study;
research methods used; designing the survey questionnaire; sample design; data
collection; and data processing and presentation.

Section 2 focuses on the characteristics of establishments that participated in this
study, including length of time in operation, employment size by sex and
occupational group and main economic activity performed by businesses.

Section 3 presents data on the characteristics of the workforce. This section
provides data on employees by sex, occupational group, STEM qualifications and
STEM occupations.

Section 4 introduces the recruitment issues reported by employers in the software
design and applications industry. This section offers data on the number of
establishments with current vacancies, difficulty employers experienced when
filling vacancies, and the number of vacancies filled in the last twelve (12) months.
In addition, the section provides a comparison of vacancies and recruitmentissues
by STEM and non-STEM fields. Section 4 also features employers’
recommendations to overcome difficulties faced during recruitment.

Section 5 presents an assessment of the skills mismatches in the software design
and applications industry. The chapter examines the skills employers identified as
important for employees to possess to meet organisational goals. Additionally, an
assessment of the skills among recent job applicants, university graduates and
existing employees is depicted in this section. Section 5 also provides data on the
success of universities in preparing graduates for the workplace.

Section 6 examines the demand for STEM workers including current and future
demands. The top STEM occupations demanded by the industry based on their
strategic plan are also presented.

Section 7 offers recommendations provided by employers on how the tertiary
education, government and business sectors can help improve STEM
competencies.

Section 8 examines significant technological advancements in global software
design and application along with key STEM careers linked to these innovations. It
also explores the ease and advantages of integrating these technologies into local
operations. Furthermore, the section showcases the contribution of the Caribbean
Industrial Research Institute (CARIRI) in advancing technological innovation in the
in the software design and application industry of Trinidad and Tobago.
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Section 9 offers general recommendations based on the research undertaken,
stakeholder consultations and the results of the industry survey.

Section 10 is the conclusion that reiterates salient points made throughout this
publication.
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1. Research Design

This section describes key aspects of the survey methodology employed for the
Assessment of 21st Century Skills Across Emerging Sectors. The overall
methodology followed the guide on Developing and Running an Establishment
Skills Survey of the European Training Foundation and the ILO.® This section begins
by identifying the objectives of the study. The nextaspect discussed is the research
method employed for the study. The section also includes a description of the
design of the survey questionnaire, briefly presenting key documents that guided
the development of the questionnaire. Additionally, the section summarises the
sample design and response rate for the survey. The final aspects discussed under
this section are data collection, survey limitations, and data processing and
presentation.

1.1 Objectives of the Study

The objectives of the study are to:

e Provide data on the demand of STEM graduates in emerging sectors

e Provide data on the skills mismatches in emerging sectors

e Provide information to improve the alignment between education and
labour market demand

e Provide data to inform policymakers, education specialists, industry and all
stakeholders in creating policies to develop the STEM workforce of the
country

e Provide data on key areas where scholarships/incentives are needed to
encourage students to pursue degrees in these fields

e Collaborate with the public universities to align their programmes to the key
STEM areas and to introduce new programmes where necessary

e Provide information to introduce students to relevant STEM careers
necessary for growth and development of critical sectors of the economy

®Developing and Running an Establishment Skills Survey: Guide to Anticipating and Matching
Skills and Jobs Volume 5. European Training Foundation/European Centre for the Development
of Vocational Training/ILO 2017.
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1.2 Research Method

The survey employed a mixed methods approach. A questionnaire was designed
to collect both quantitative and qualitative data.

1.3 Questionnaire Design

The draft questionnaire was developed based on the objectives of the study and
was designed to generate the key information necessary to achieve the objectives.
The questionnaire design was guided by existing labour force studies and guides,
mainly the ILO’s Global Framework on Core Skills for Life and Work in the 21st
Century and STEM in TVET Curriculum Guide.

1. The ILO’s Global Framework on Core Skills for Life and Work in the 21st
Century was utilised to capture data on the skills characteristics of the
workforce. Recognising the importance of core skills for enabling workers to
attain decent work and improving living standards, the ILO developed the
Global Framework on Core Skills for Life and Work in the 21st Century. The
framework was developed after a comprehensive literature review of
international and national core skills frameworks and an analysis of the
impact of the global drivers of transformative changes on the world of work
was undertaken to extract the most important skills necessary to adapt to
the future of work. Additionally, several consultations were undertaken to
revise these skills into 19 core skills considered essential both for work and
life. The Framework identified 19 core skills that were grouped into the four
categories shown in Table 1. These skills are further defined in Appendix IIl.
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Table 1: Core skills for life and work in the 21st century

Core skills for life and work in the 21st century

Social and Cognitive and Basic digital Basic skills for
emotional skills: metacognitive skills: | skills: green jobs:
e Communication | e Foundational e Use basic e Environmental
e Collaboration literacies hardware awareness
and teamwork e Analytical and e Use basic e Waste
e Conflict critical thinking software reduction and
resolution and e Creative and e Operate waste
negotiation innovative safely in an management
e Emotional thinking online e Energy and
intelligence e Strategic thinking environment water
e Problem-solving efficiency
and decision-
making

e Self-reflection
and learning to
learn

e Collect, organise
and analyse
information

e Planning and
organising

o Career
management

2. The survey utilised the STEM in TVET Curriculum Guide, ILO Women in STEM
for Workforce Readiness and Development Programme to gather data on
STEM skills in TVET workers. The STEM in TVET Curriculum Guide identified
four major domains of STEM competencies that support TVET including
STEM knowledge, thinking skills, multiliteracies, and socio-emotional
intelligence. These skills are descr