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Abstract: 
Technical and Vocational Education and Training (TVET) institutions play a critical role in equipping 

learners with skills for the evolving labor market. Integrating sustainable development principles into TVET 

curricula ensures that graduates are not only technically competent but also prepared to address 

environmental, social, and economic challenges. This study explores how TVET institutions in Kenya can 

incorporate sustainability principles to enhance workforce readiness. The study relies on secondary data 

sources, including government reports, academic literature, and policy documents, to analyze existing 

sustainability integration strategies within Kenyan TVET institutions. Key areas of focus include green 

skills development, resource efficiency, industry collaboration, and policy frameworks that support 

sustainability in TVET training. Findings indicate that while efforts have been made to align TVET 

programs with sustainable development goals (SDGs), challenges such as inadequate funding, limited 

institutional capacity, and weak industry linkages hinder effective implementation. Additionally, the study 

highlights best practices from global TVET systems that have successfully embedded sustainability into 

their curricula, offering insights into possible interventions for Kenya. The paper emphasizes the need for 

curriculum reforms, capacity-building initiatives for trainers, and stronger partnerships between TVET 

institutions and industries to enhance sustainability-driven skill development. In nurturing sustainability 

competencies, TVET institutions can contribute to a more adaptive and resilient workforce, supporting 

Kenya’s transition to a green economy. The paper recommends policy interventions, increased funding, and 

stakeholder collaboration to strengthen sustainability integration in TVET institutions, ensuring that 

graduates are well-prepared for future labor market demands. 
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Introduction 

Technical and Vocational Education and Training 

(TVET) institutions play a crucial role in preparing 

a skilled workforce that meets the demands of 

modern economies. The integration of sustainable 

development principles into TVET programs is 

increasingly recognized as essential for fostering 

environmental responsibility, economic resilience, 

and social equity (UNESCO, 2021). Sustainable 

development in TVET involves embedding 

competencies that promote efficient resource use, 

green technologies, and ethical labor practices to 

address global workforce challenges. This aligns 

with the Sustainable Development Goals (SDGs), 

particularly Goal 4 on quality education and Goal 8 

on decent work and economic growth (United 

Nations, 2019). 

Sustainability, as defined by the Brundtland Report, 

refers to "development that meets the needs of the 

present without compromising the ability of future 

generations to meet their own needs" (World 

Commission on Environment and Development 

[WCED], 1987). Within TVET, sustainability 

encompasses green skills, eco-friendly technologies, 

and ethical business practices, ensuring that 

graduates contribute to environmentally and 

socially responsible economic development 

(OECD, 2020). 

Globally, developed countries have made 

significant progress in integrating sustainability into 

TVET. In Germany, the "Green Skills for 

Employment" initiative ensures that vocational 

curricula align with green economy demands 

(Federal Institute for Vocational Education and 

Training [BIBB], 2021). Australia incorporates 

sustainability into TVET through national 

competency standards that promote eco-efficient 

industries (Smith & Harris, 2019). In Canada, the 
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Skills for Green Jobs program equips students with 

knowledge on sustainable resource management 

(Government of Canada, 2022). Similarly, Finland 

has embedded circular economy principles in 

TVET, encouraging resource conservation and 

waste reduction (Cedefop, 2020). 

In developing countries, efforts to integrate 

sustainability in TVET face challenges such as 

limited funding, inadequate infrastructure, and weak 

policy enforcement. In India, the Green Skill 

Development Programme (GSDP) aims to train 

youth in environmental sustainability (Ministry of 

Environment, Forest and Climate Change, 2021). 

South Africa’s TVET system includes renewable 

energy training programs to support the country’s 

transition to a low-carbon economy (Department of 

Higher Education and Training, 2020). In Brazil, 

the SENAI initiative incorporates green 

manufacturing techniques into vocational training 

(Confederação Nacional da Indústria [CNI], 2019). 

Nigeria has also introduced sustainability-focused 

TVET curricula, particularly in agriculture and 

renewable energy sectors (Olawale & Adebola, 

2021). 

Kenya has recognized the need to integrate 

sustainable development into TVET institutions, 

aligning with its Vision 2030 development agenda. 

The Kenya National Qualifications Framework 

(KNQF) includes sustainability competencies in 

vocational education (Kenya Institute of Curriculum 

Development [KICD], 2021). However, challenges 

such as outdated curricula, insufficient industry 

collaboration, and limited funding hinder effective 

implementation (Muthoni, 2022). The Technical 

and Vocational Education and Training Authority 

(TVETA) has initiated reforms to align TVET 

programs with the green economy, focusing on 

renewable energy, climate-smart agriculture, and 

sustainable construction practices (TVETA, 2023). 

Strengthening sustainability integration in TVET is 

crucial for enhancing workforce readiness and 

supporting Kenya’s transition to a more resilient 

and environmentally conscious economy. 

 

The integration of sustainable development 

principles in Technical and Vocational Education 

and Training (TVET) has been a growing area of 

academic inquiry, reflecting the increasing demand 

for green skills and workforce readiness in modern 

economies. Past studies have examined how 

sustainability is embedded in TVET curricula, the 

role of policy frameworks, and the challenges faced 

in different national contexts (UNESCO, 2021). 

Research has also explored the extent to which 

TVET institutions align with the Sustainable 

Development Goals (SDGs), particularly Goal 4 on 

quality education and Goal 8 on decent work and 

economic growth (United Nations, 2019). This 

section reviews past studies on sustainability in 

TVET, focusing on global trends, specific country 

experiences, and lessons that can be applied to 

Kenya. Globally, various studies have assessed how 

sustainability is incorporated into TVET systems. 

OECD (2020) highlights that many countries have 

adopted competency-based approaches to integrate 

environmental awareness and sustainable practices 

into vocational training. Cedefop (2019) notes that 

in Europe, TVET institutions have increasingly 

adopted circular economy principles, with a focus 

on energy efficiency, waste reduction, and 

sustainable manufacturing. Meanwhile, research by 

Smith and Harris (2021) indicates that successful 

integration of sustainability in TVET depends on 

strong policy support, industry collaboration, and 

continuous curriculum updates. 

In Russia, sustainability in TVET has been driven 

by government policies that emphasize green 

technologies and energy efficiency. According to 

Smirnov (2020), Russian TVET institutions have 

introduced specialized programs in renewable 

energy and eco-friendly construction to support the 

country’s low-carbon transition. New Zealand has 

also integrated sustainability into vocational 

education, with studies showing that the country’s 

competency-based training models emphasize 

environmental stewardship (Williams, 2021). In 

Netherlands, TVET reforms have focused on 

fostering sustainability skills through hands-on 

learning in green technology sectors, with 

institutions partnering with industries to offer real-

world training (Cedefop, 2020). Similarly, research 

in Sweden suggests that sustainability-driven TVET 

programs have been effective in equipping students 

with skills for the green economy, particularly in 

energy and waste management sectors (Lundqvist, 

2022). Germany has been at the forefront of 

sustainable TVET practices, with a study by BIBB 

(2021) highlighting how the dual education system 
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incorporates green skills into vocational training. 

German TVET institutions collaborate closely with 

industries to ensure that graduates are equipped 

with competencies that support sustainability. In 

China, research by Li et al. (2020) indicates that 

TVET institutions have been key drivers of green 

economic reforms, particularly through courses on 

renewable energy, smart manufacturing, and eco-

friendly urban planning. Meanwhile, in India, the 

Green Skill Development Programme (GSDP) has 

been widely studied as an example of how 

vocational training can align with environmental 

conservation goals (Sharma, 2021). 

In North Africa, Algeria has made efforts to 

integrate sustainability into TVET, with a study by 

Bensalah (2019) showing that vocational 

institutions have introduced courses on water 

conservation, sustainable agriculture, and renewable 

energy. Ethiopia has also prioritized sustainability 

in TVET, with research by Tadesse (2020) 

indicating that the government has incorporated 

climate-resilient agricultural practices into 

vocational training programs. In Ghana, the role of 

TVET in promoting sustainable livelihoods has 

been widely examined, with a study by Nyarko 

(2021) highlighting how vocational institutions are 

training students in green construction and 

sustainable farming techniques. Zimbabwe has also 

recognized the importance of sustainability in 

TVET, with studies showing that vocational 

training institutions are incorporating renewable 

energy and environmental conservation principles 

(Moyo, 2022). Similarly, research in Zambia 

highlights that the country has developed 

sustainability-oriented vocational programs in 

response to growing environmental challenges 

(Phiri, 2021). In Tanzania, studies indicate that 

TVET reforms have focused on green skills 

development, particularly in industries such as 

tourism, agriculture, and renewable energy 

(Mwakyusa, 2020). Burundi, though facing 

economic challenges, has taken steps to integrate 

sustainability into TVET programs. According to 

Nkurunziza (2021), vocational training institutions 

in the country have introduced courses on 

sustainable agriculture and climate adaptation to 

enhance resilience among young workers In Kenya, 

the integration of sustainable development 

principles in TVET institutions has gained 

momentum in response to national and global calls 

for green skills and sustainable workforce 

development. The Government of Kenya has 

aligned its TVET policies with Vision 2030, the 

Sustainable Development Goals (SDGs), and the 

African Union’s Agenda 2063 to promote 

environmentally responsible technical and 

vocational training (Government of Kenya, 2021). 

Sustainable TVET in Kenya focuses on equipping 

learners with competencies in renewable energy, 

climate-smart agriculture, waste management, and 

green construction to enhance workforce readiness 

for the evolving job market (UNESCO-UNEVOC, 

2020). 

Research indicates that the TVET sector in Kenya 

has undergone significant reforms to incorporate 

sustainability. The Technical and Vocational 

Education and Training Act of 2013 established a 

legal framework for Competency-Based Education 

and Training (CBET), which integrates 

sustainability concepts into various disciplines 

(Muthima & Wachira, 2022). The Kenya Institute 

of Curriculum Development (KICD) has played a 

key role in embedding green skills into TVET 

curricula, particularly in sectors such as agriculture, 

manufacturing, and energy (Kenya Institute of 

Curriculum Development, 2021). Studies highlight 

the role of institutions such as the Kenya Coast 

National Polytechnic and Kisumu National 

Polytechnic in leading sustainable TVET initiatives 

by offering courses in solar energy installation, 

sustainable water management, and eco-friendly 

construction (Otieno, 2021). Moreover, the 

introduction of the Competency-Based Education 

and Training (CBET) system has enhanced hands-

on learning, ensuring that graduates acquire 

practical skills relevant to sustainable economic 

development (MoE, 2020).  

Despite these efforts, several challenges hinder the 

full integration of sustainability in TVET. Research 

by Wambugu and Nyaga (2022) identifies 

inadequate funding, limited access to modern green 

technologies, and insufficient industry partnerships 

as key barriers. However, initiatives such as the 

Kenya Green Economy Strategy and 

Implementation Plan (GESIP) have emphasized the 

need for stronger collaboration between TVET 

institutions, industries, and policymakers to enhance 
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green skills training (Government of Kenya, 2017). 

Therefore, Kenya’s TVET sub-sector is 

progressively aligning with sustainable 

development principles, with notable efforts in 

curriculum reform, institutional capacity building, 

and industry collaboration. However, more needs to 

be done to address resource constraints and enhance 

policy implementation to ensure that graduates are 

adequately prepared for the green economy. 

Methodology 

The paper adopted a qualitative research design 

based on a systematic review of secondary data 

sources. This approach was selected to analyze 

existing literature, policy documents, and reports 

related to the integration of sustainable development 

principles in TVET institutions in Kenya. 

Secondary data was collected from peer-reviewed 

journal articles, government publications, 

institutional reports, and international agency 

documents such as UNESCO-UNEVOC, the 

African Union, and the Kenya Ministry of 

Education. The data collection process involved 

identifying and reviewing relevant academic 

studies, policy frameworks, and implementation 

reports from credible sources published between 

2015 and 2024. The selection criteria focused on 

studies that discussed sustainability integration in 

TVET, workforce readiness, green skills 

development, and competency-based education and 

training (CBET) in Kenya. Reports from institutions 

such as the Kenya Institute of Curriculum 

Development (KICD), the Technical and Vocational 

Education and Training Authority (TVETA), and 

national polytechnics were also analyzed to assess 

the extent of sustainable development integration in 

training programs. A thematic analysis method was 

used to categorize and interpret data, focusing on 

key themes such as curriculum development, 

institutional capacity, industry partnerships, policy 

frameworks, and challenges in sustainability 

implementation. Data triangulation was applied by 

cross-referencing multiple sources to enhance the 

validity and reliability of findings. Ethical 

considerations were observed by ensuring that all 

data sources were properly cited and referenced in 

APA style. The paper strictly relied on publicly 

available data, avoiding any potential ethical 

concerns related to human subject research. 

 

  Results and Discussion 

The study findings indicate that Kenya has made 

significant progress in integrating sustainable 

development principles into TVET institutions, 

primarily through policy reforms and curriculum 

alignment with green skills. The introduction of the 

Competency-Based Education and Training (CBET) 

framework has facilitated the incorporation of 

sustainability concepts into TVET programs, 

enabling students to gain practical skills in 

renewable energy, climate-smart agriculture, and 

eco-friendly construction (Ministry of Education, 

2020). Despite these advancements, the extent of 

implementation varies across institutions, with some 

national polytechnics and technical colleges lagging 

due to resource constraints and inadequate 

infrastructure (Wambugu & Nyaga, 2022). A key 

finding from the study is that TVET institutions in 

Kenya have increasingly embraced green skills 

training, particularly in sectors such as agriculture, 

energy, and waste management. For example, 

institutions like Kisumu National Polytechnic and 

Kenya Coast National Polytechnic offer specialized 

programs in solar energy installation and 

sustainable water management, reflecting a shift 

towards environmentally conscious training 

(Otieno, 2021). However, the study highlights 

disparities in the adoption of sustainability 

practices, with rural-based institutions facing 

challenges in accessing modern technology and 

training equipment (Muthima & Wachira, 2022). 

Industry collaboration has emerged as a crucial 

factor in the successful integration of sustainable 

development in TVET. The study found that 

partnerships between TVET institutions and private 

sector players, such as renewable energy firms and 

agribusiness companies, have enhanced the 

relevance of training programs (Kenya Institute of 

Curriculum Development, 2021). However, limited 

engagement between some institutions and 

industries has been noted as a barrier, with 

institutions struggling to provide industry-aligned 

skills for the green economy (Government of 

Kenya, 2021). 

The study also reveals that TVET curriculum 

reforms have played a pivotal role in promoting 

sustainability. The Kenya Institute of Curriculum 

Development (KICD) has integrated sustainability 

concepts into vocational training programs, 

emphasizing the need for students to acquire skills 
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that support environmental conservation and 

economic resilience (UNESCO-UNEVOC, 2020). 

However, the implementation of these reforms has 

been inconsistent, with some institutions lacking 

qualified trainers to effectively deliver 

sustainability-oriented courses (Muthima & 

Wachira, 2022). Financial constraints remain a 

significant barrier to the full integration of 

sustainable development in TVET institutions. 

Many institutions rely on limited government 

funding, which often does not cover the costs of 

acquiring modern training equipment or developing 

new sustainability-focused curricula (Wambugu & 

Nyaga, 2022). Additionally, the lack of dedicated 

funding for sustainability projects has hindered the 

adoption of green technologies such as solar panels 

and biogas systems in TVET institutions 

(Government of Kenya, 2017). 

The role of government policy in advancing 

sustainability in TVET has been evident in recent 

years. The Green Economy Strategy and 

Implementation Plan (GESIP) highlights the 

importance of green skills in national development 

and calls for increased investment in TVET 

institutions to enhance sustainability training 

(Government of Kenya, 2017). However, gaps 

remain in policy enforcement, with some 

institutions struggling to comply with sustainability 

guidelines due to weak monitoring and evaluation 

mechanisms (MoE, 2020). Another critical finding 

is the need for capacity building among TVET 

trainers. Studies indicate that many instructors lack 

adequate training in sustainable development 

concepts, limiting their ability to effectively teach 

green skills (Otieno, 2021). While efforts have been 

made to upskill trainers through workshops and 

professional development programs, there remains a 

significant gap in ensuring that all TVET trainers 

possess the necessary expertise to deliver 

sustainability-focused education (Muthima & 

Wachira, 2022). Research findings further show that 

the integration of sustainability in TVET is closely 

linked to employment opportunities in the green 

economy. Graduates from TVET programs with 

sustainability components are increasingly finding 

job opportunities in sectors such as renewable 

energy, sustainable agriculture, and waste 

management (Kenya Institute of Curriculum 

Development, 2021). However, mismatches 

between training content and industry demands 

have been reported, necessitating more structured 

engagements between TVET institutions and 

employers (UNESCO-UNEVOC, 2020). 

Despite the challenges, success stories exist, 

particularly in institutions that have actively 

embraced sustainability. For example, Kisumu 

National Polytechnic has established a waste 

recycling program that not only provides hands-on 

training for students but also generates revenue for 

the institution (Otieno, 2021). Such initiatives 

demonstrate the potential of sustainable TVET in 

fostering workforce readiness while promoting 

environmental conservation. However, scaling up 

these initiatives requires stronger policy support and 

increased financial investment (MoE, 2020). The 

study findings therefore highlight that while Kenya 

has made commendable strides in integrating 

sustainable development principles into TVET, 

there remain several challenges that need to be 

addressed. Issues such as inadequate funding, lack 

of qualified trainers, and limited industry 

partnerships must be tackled to enhance the 

effectiveness of sustainability-focused training. 

Strengthening policy enforcement, increasing 

investment in green skills development, and 

expanding industry collaborations will be crucial in 

ensuring that TVET graduates are well-prepared for 

the demands of a sustainable workforce 

(Government of Kenya, 2021). 

Conclusions 

 The study concludes that integrating sustainable 

development principles in Kenya’s TVET 

institutions is crucial for workforce readiness in a 

rapidly evolving labor market. Significant strides 

have been made through curriculum reforms, 

industry collaborations, and government policies 

supporting green skills training. However, the 

extent of implementation varies across institutions, 

with disparities in infrastructure, financial 

resources, and trainer capacity limiting the full 

realization of sustainability objectives. While 

institutions in urban areas have advanced in 

adopting sustainability initiatives, rural-based 

TVET centers continue to struggle with access to 

modern technologies and industry partnerships, 

affecting the uniformity of green skills training 

across the country. 

Despite these challenges, the study highlights that 

TVET institutions that have embraced 

sustainability-focused programs have demonstrated 
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positive outcomes in workforce preparedness, 

particularly in sectors such as renewable energy, 

climate-smart agriculture, and waste management. 

The role of policy frameworks like the Green 

Economy Strategy and Implementation Plan 

(GESIP) and the Competency-Based Education and 

Training (CBET) approach has been instrumental in 

shaping the integration of sustainability in technical 

training. However, gaps remain in policy 

enforcement, funding, and curriculum alignment 

with industry needs. Addressing these challenges 

will be essential in ensuring that TVET graduates 

possess the necessary skills to contribute effectively 

to Kenya’s sustainable development goals and 

economic growth. 

Recommendations  

Based on the findings, this paper makes the 

following recommendations: 

i. The national government, through the 

Ministry of Education and the National 

Treasury, should increase annual budget 

allocations for TVET institutions by the start 

of the next financial year (FY 2025/2026). 

This funding should specifically support the 

procurement of modern training equipment, 

infrastructure upgrades, and capacity 

building for trainers. This financial 

investment will enable the effective 

integration of sustainability principles into 

vocational training programs and ensure 

standardized implementation across all 

TVET institutions by the end of FY 

2026/2027. 

ii. TVET institution administrators and 

governing councils, in collaboration with 

industry stakeholders such as private sector 

employers, renewable energy firms, and 

agribusiness enterprises, should establish or 

strengthen formal partnerships through 

memoranda of understanding (MOUs) by 

December 2025. These partnerships will 

help align curricula with labor market 

demands, facilitate internships and practical 

training, and promote employability in 

sustainability-related sectors of the green 

economy. 

iii. The Directorate of Technical Education and 

TVET Authority (TVETA), in coordination 

with development partners and training 

institutions, should roll out a structured 

professional development program 

beginning in January 2026. This program 

should include biannual workshops, 

exchange programs, and collaborative 

curriculum development sessions focused on 

green skills, climate resilience, and 

environmental conservation. All TVET 

trainers should be required to complete at 

least one sustainability-focused training 

module annually, with progress monitored 

by TVETA. 

iv. Government agencies such as TVETA and 

NITA, in partnership with county 

governments and institutional boards, should 

develop and operationalize sustainability 

compliance frameworks by June 2026. 

These frameworks must include clear 

monitoring and evaluation indicators, 

periodic audits, and mechanisms for 

reporting and correcting non-compliance in 

curriculum delivery and institutional 

preparedness. Annual compliance reports 

should be published and reviewed at 

national TVET stakeholder forums starting 

from November 2026. 
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