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ABSTRACT
This research explores the importance of technical education with regard to sustainable economic development in the context of Kenya's TVET (Technical and Vocational Education and Training) institutions, with a specific focus on the food and beverage industry. In a descriptive survey research design, it sets out key relationships between technical skills, training methods, resource challenges, and sustainable economic development. The study findings show a statistically significant negative relationship between technical skills and economic development represented by a Pearson correlation coefficient of -0.470 (p = 0.000). This indicates a mismatch between educational output and the need for the labor market. Most important however is the observation that although blended learning methods are becoming widely adopted, they have also been found to exert a moderate negative impact on sustainable development, with a Pearson correlation coefficient of 0.113 (p = 0.000). This can be due to the challenges of implementation during the pandemic period of COVID-19. On the other hand, the limited availability of resources has been observed to have a positive effect on economic development but not significant at the level of the test (p = 0.112), with a Pearson correlation coefficient of 0. 146.The study stipulates that efforts should be aligned between technical education and the labor market, improve techniques of training, and address resource challenges. It also suggests that there should be specifically designed interventions to uplift gender equality and reskilling responses to post-pandemic economic realities for continued development. To this end, a comprehensive model is proposed for the integration of these factors aligned with Sustainable Development Goals 4 and 8 to ensure inclusive equity and sustained economic growth.
Keywords: Technical Education, Food and Beverage, Sustainable Economic Development, Training Methods, Resource Challenges.
Background
The COVID-19 pandemic has emphasized the worth of sustainable approaches to economic development across the entire globe. Included in global economies, the food and beverage sector has not been spared either; it has also experienced disruptions due to the pandemic (FAO, 2020). They address such issues as improved technical skill development in food and beverage management, improved methodologies for training, and resource constraint alleviation (FAO, 2020).
The COVID-19 pandemic has aggravated existing vulnerabilities in the food and beverage industry across the African region, including Kenya. In fact, some of the countries, including Kenya, have witnessed utter disruptive food supply chains, greater food insecurity, and economic instability (World Bank, 2020). By acquiring requisite skills and knowledge on how to please navigate in the post-COVID-19 area, technical education in food-and-beverage management can be critical in mitigating some of these challenges (World Bank, 2020). 
The national agenda promotes sustainable economic development such that it translates to long-term prosperity and resilience. Programs in technical education, such as are offered at TVET institutions, support the national agenda by training a skilled workforce that will drive the economy through growth and innovation (Government of Kenya 2018). Meanwhile, critical issues, such as limited resources and outdated training methods, must be addressed to maximize the impact of technical education on sustainable economic development (Government of Kenya, 2018).
The new local scenario in Baringo County is indeed very peculiar as regards local challenges post-COVID-19. Local events in the world of food and drink-a very basic part of local economy development-seem to have been cleared out by interruptions of supply chains and less demand from consumers (Baringo County Government, 2020). Such technical education can offer empowerment to local communities through a program like the Baringo National Polytechnic, through which their skills adapt them to changing market dynamics and so enable their contribution to the sustainable economic recovery (Baringo County Government, 2020).
Problem Statement 
[bookmark: _Toc99251844]The COVID-19 pandemic has made it even more evident that technical education in food and beverage management is important for its contribution to sustainable economic development at TVET institutions, Kenya. However, not much has been explored regarding various perspectives on technical skills, training methodologies, and resource challenges concerning sustainable economic development within the food and beverage sector. There exists a gap in understanding as to the role of technical skills in food and beverage management for sustainable economic development. While their importance is understood, much more needs to be done to probe the actual significance that technical skills will have on sustainable economic development. 
There is also a need to explore how effective are the training methods in equipping people for sustainable economic development in the food and beverage sector. The understanding of how various training mechanisms can affect economic outcome will be of immense benefit to educational institutions and policy-makers Resource constraints like a limited supply of well-trained tutors, the absence of modern equipment, and few ties with industry would block the path toward sustainable economic development and growth in the food and beverage sector. Understanding how these factors relate to economic outcomes is an important step toward designing targeted interventions Integrated technical skills, blended learning approaches, and resource challenges could also create a model for sustainable economic development in the food and beverage sector, but little research has been done to establish this and test it in real-world scenarios.
This research gap can be bridged to create an all-round understanding of the factors that determine sustainable economic development in the food and beverage industry. Subsequently, this would influence the strategic intervention and policy-making in TVET institutions, Kenya.
[bookmark: _Toc99251849]Specific Objective
1. To establish significance Relationship between Technical Skills in Food and Beverage on Sustainable Economic Development in selected TVET institutions of Baringo County, Kenya, post-COVID Era
2. To Find out Relationship between Training Methods and Sustainable Economic Development in Food and Beverage in selected TVET institutions of Baringo County, Kenya, post-COVID Era
3. To establish the relationship between Resource Challenges on Sustainable Economic development in Food and Beverage in selected TVET institutions of Baringo County, Kenya, post-COVID Era
4. To Establish Model of Sustainable Economic Development out of Technical skills, blended learning and Resource Challenges in selected TVET institutions of Baringo County, Kenya, post-COVID Era
Hypothesis 
1. There was no significance Relationship between Technical Skills in Food and Beverage on Sustainable Economic Development in selected TVET institutions of Baringo County, Kenya, post-COVID Era
2.  There was no significance Relationship between Training Methods and Sustainable Economic Development in Food and Beverage in selected TVET institutions of Baringo County, Kenya, post-COVID Era 
3. There was no significance relationship between Resource Challenges and Sustainable Economic development in Food and Beverage in selected TVET institutions of Baringo County, Kenya, post-COVID Era 
Significance of the study 
This study is significant because it maps out how technical education in the food and beverage industry, delivered at Baringo County by TVET institutions translates into sustainable economic development. It provides critical insight into how technical skills, training methods, and resource challenges relate. This then becomes beneficial to various stakeholders. It guides educational institutions to refine their curricula and training modes to provide students with the relevant skills needs for the industry. Moreover, it gives insight into how blended learning and resource-related challenges can be handled to ensure that educational outcomes improve.
The research identifies major aspects in which either technical skills and training methods support or hinder sustainable economic development for policy makers. This would be helpful in the formulation of effective policies for national and local government levels.
The food and beverage industry will be having a good workforce trained by high-quality skills which will in turn promote innovation and resilience. Resource challenge will be addressed alongside effective method training and, hence, prepare the sector to navigate through future disruptions.
The findings of this research, especially to the great local Baringo County community, will definitely go a long way in addressing local economic problems. The study concerns improved technical education that answers issues of national growth, job creation, and innovations in the food and beverage sector. 
Finally, this study lays the groundwork future research as it graces how technical education can translate into sustainable economic outcomes, thus providing a model that can be used across other sectors and regions.
Literature Review
Technical Skills and Sustainable Economic Development
The relationship between technical skills and development is there to an extent. Technical skills are what improve productivity and innovation and, as such, economic development (Grant, 2017). But the skills one can acquire through technical education are mismatched from labor-market required skills (Ajibola, 2012). This gap would hurt economic growth as well as sustainability. More so, the COVID-19 has completely proved that skills can be successful with technical education through online modes in meeting emerging need-(Okwori, Yisa, & Mustapha, 2021).
Training Methods and Sustainable Economic Development
The Relationship between Training Methods and Sustainable Economic Development
Good training techniques must be designed to meet the requirements of sustainable economic development-(Grant, 2017). Low-quality training still presents considerable challenges and much less emphasis given to practical skill acquisition (Ajibola, 2012). Integration of e-learning and digital technologies would bring greater effectivity in the training methods further towards the improvement it could help brought about by the context of the COVID-19 pandemic-(Okwori, Yisa, & Mustapha, 2021).
Resource Challenges and Sustainable Economic Development
Resource Challenges and Economic Development Sustainability Relationships
Insufficient resources, like money and infrastructure, can disrupt sustainable economic development (Grant, 2017). With the COVID-19 pandemic, these challenges have become more severe, especially within Technical and Vocational Education and Training (TVET) institutions (Okwori, Yisa, & Mustapha, 2021). Improving access to resources and online curriculum adaptation will be important for sustainable economic development in such situations.
Establishment of a Model of Sustainable Economic Development:
Development of a Sustainable Economic Development Model
Say for example, the model of sustainable economic development must show how technical skills, training methods, and resource challenges are related (Grant, 2017). This development model will ensure that practical skills acquisition is emphasized along with training methods that are adapted to online platforms while tackling resource constraints (Okwori, Yisa, & Mustapha, 2021) for sustainability in the long run.
Research Gaps 
Most literature has been on focusing areas such as technical skills, training methods, and resource management for economic development; however, some of these pertinent issues did not receive research attention. One such area is the research which has not adequately provided evidence for how digital technology impacts skill acquisition and training effectiveness in developing nations. There is a gap that needs to be filled; long-term impacts of online education on labor market manifestations have not received good coverage.
Some new studies are beginning to fill that gap. For instance, Okwori, Yisa, and Mustapha (2021) hold that without doubt online education alone would not suffice, since it has to be modernized to fit in with the growing demand for new skills. Similarly, other studies by Grant (2017) and Ajibola (2012) advocate linking technical education to labor market needs and improving the quality of training.
Research Methods
[bookmark: _Toc184766063]This descriptive survey research design has been borrowed into the study. Descriptive study enables the researcher to organize and summarize data in an efficient manner (Nyakundi et al, 2014). According to Aborisade, this is the kind of descriptive survey research that unearths the what, the where, and the how of a phenomenon (Aborisade, 2013). The study in question was carried out in TVET institutions, targeting their graduates who benefited from online training during the period of COVID-19.
Table 1: List of  students who accomplished studies in 2020
	Institutions
	Graduates 

	Emining TTI
	20

	Kapchegor TTI
	10

	Baringo National Polytechnic
	30

	North Rift TTI
	10

	Eldama Ravine  TTI
	20

	Total population 
	 100


(Source: Researchers, 2025)

(Nyakundi et al., 2014). The study employed Yamane’s formula for determination of the sample size n, which is given by:
:
Thus, N is the net population of the targets; e is the margin of error (or level of significance); n is the size of the sample required. Where it happens that the net population was 100 and a margin of error has been taken as 0.05 (for 95% level of confidence), the study sample size works out as follows

                                                               =80
The sample size thus is 80 respondents. From the calculated sample size of 80 respondents. The researcher stratified the five TVET institutions into diploma, certificate or artisan level training. Each of the three groups form a (strata). From each stratum, simple random sampling technique was used to select at least 50% of the trainees, using a sampling fraction of two.(Kasunic 2005) 
Sampling is choosing a representative sample from a defined population. Again, Yamane's method was used to sample the 100 targeted population with a margin of error being 0.05 (Nyakundi et al., 2014). Thus, it was computed that a sample size of 80 would be respondents. Out of this sample, 10 respondents were picked from trainers while 70 were randomly selected from Food and Beverage trainees using simple random sampling technique (Kasunic, 2005). 
Instruments for data collection included some questionnaires, which were also developed by the researcher himself. Questionnaires were chosen because they were time and labor economical and also allowed privacy in respondents' answering their questions (Creswell, 2007). They consist of closed-form questions whose descriptive information should be captured from a larger sample in a much shorter time frames. 
Ethics are measures meant to safeguard respondents' information from confidentiality. That no respondent participated in the study for any given bribe, award, or motivation, and the research was purely academic in nature
Results and Discussion
 The chapter discussed gender, age and the results of the three objectives, hypothesis and model of sustainable economic development 
[bookmark: _Toc103106415]Table 1: Gender
	

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male 
	23
	32.4
	32.4
	32.4

	
	Female 
	48
	67.6
	67.6
	100.0

	
	Total
	71
	100.0
	100.0
	



[bookmark: _Toc103106416]The demographic data of the study showed a significant difference between the gender among the respondents. The participants were female more than males. Specifically, it shows that 67.6% of the respondents were female and 32.4% were males. This means that there were more than twice as many females as males attending the program.
This gender distribution can imply various aspects of the study. For instance, the increased number of females who participated might reflect increased female enrollment or participation in food and beverage training programs in the selected TVET institutions (Ngugi & Muthima, 2017). It could also imply a growing interest among women in the pursuit of technical education and careers in this sector (Cunningham et al., 2024). 
Table 2: Age
	

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	18-25
	47
	66.2
	66.2
	66.2

	
	26-35
	24
	33.8
	33.8
	100.0

	
	Total
	71
	100.0
	100.0
	


The age distribution of the respondents’ sheds light on the demographics of the study. It is evident from this data that more than half of the respondents, 66.2%, were between the ages of 18 and 25 (Nyakundi et al., 2014). Therefore, it can be concluded that the majority of the study population constituted younger individuals, which could be attributed to increased attendance of younger students enrolled in food and beverage training programs at TVET institutions (Aborisade, 2013).
The remaining 33.8% were respondents between 26 and 35 years old (Nyakundi et al., 2014). This is a considerably significant fraction of participants signifying the fact that older people are also involved in seeking technical education and training in that sector (Kasunic, 2005).
Realization of the age distribution is pertinent to interpreting the study results, as such elucidates the quite diverse age range of individuals involved in technical education. This would be useful in customizing educational programs and interventions that would meet various age groups needs and preferences for a more effective and inclusive approach to technical education and training (Creswell, 2007).Table 3 Relationship Between Technical Skills and Sustainable Economic Development
	
	Sustainable economic development
	Technical skills

	Sustainable economic development 
	Pearson Correlation
	1
	-.470**

	
	Sig. (2-tailed)
	
	.000

	
	N
	70
	70

	Technical skills 
	Pearson Correlation
	-.470**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	70
	72



Hypothesis 1: There is no significance relationship between technical skills sustainable economic development 
As established in table 3 above, along negative lines has been the relationship between technical skills and sustainable economic development. The relationship was that of -.470, which was the significance in statistical terms. Such that from the table, it was concluded that probability significance for P value was .000, less than .05. Hence, it was interpreted that increased use of technical skills statistically significantly predicted a decrease in contributing to sustainable economic development. Therefore, it follows that the null hypothesis was rejected.
Statistically significant inverse relationship between technical skills and sustainable economic development is identified by the results of the correlation analysis with a Pearson correlation coefficient of -0.470** and a significance (Sig.) level of 0.000 (p < 0.01).
In other words, this significance level of 0.000 (where p < 0.01) concludes that the relationship between technical skills and sustainable economic development is significant statistically. In effect, this implies that the correlation observed is, by then, unlikely to have happened by chance.
This finding is contrary to the concept that technical skills enhance developmental processes in the economy (Grant, 2017). In fact, there may be a number of the reasons behind the contrary relationship. Firstly, the mismatch between the type of technical skills being imparted with that needed in the labor market (Ajibola, 2012) might have caused underemployment or, much worse, unemployment to the graduates, and thus, economic development is being slowed down
Further, the pandemic has been a tremendous disruption of the previous training methods and the transition to online education has had to be abrupt in some cases, which failed to be remodeled or upgraded properly (Okwori, Yisa, & Mustapha, 2021). In this regard, the technical quality of education would have suffered or yielded poor returns at this time, contributing more to such a negative nexus.
Table 4 Relationship Between Training Methods  and Sustainable Economic Development
	
	Sustainable economic development
	Training Methods

	Sustainable economic development
	Pearson Correlation
	1
	.113

	
	Sig. (2-tailed)
	
	.000

	
	N
	72
	72

	Training Methods 
	Pearson Correlation
	.113
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	72
	72



Hypothesis 2: There is no significance relationship between training methods and sustainable economic development 
Relating training methods to sustainable economic development has always had evidence in favor of a positive correlation, which was confirmed from the currently shown beta coefficient of .113 in table 4 above. The above finding therefore indicated that training methodologies had a slightly positive contribution towards sustainable economic development at a value of around .113. The significance level or p-value for this result was .000, which was less than .05, indicating that increases in training methods would statistically significantly predict an increase in sustainable economic development to graduates. Therefore, null hypothesis was rejected. 
Thus, these findings indicate that though there exists a positive relationship between training methods and sustainable economic development, that relationship is weak. The relationship is more tenuous because sustainable economic development is affected by other factors rather than training methods alone, such as Grant (2017) views it. Examples are standards and relevance of training contents, accessibility of practical skills training, and indeed general educational infrastructure might matter (Ajibola, 2012).
In addition, the COVID-19 pandemic has spurred the popularity of online training methods that are yet to fully mature for effectiveness (Okwori, Yisa, & Mustapha, 2021). This leads to the conclusion that training methods contribute to sustainable economic development but the extent is limited because of the intervention of other important factors that have to be solved.
Table 5 Relationship Between Resource Challenges and Sustainable Economic Development
	

	
	Sustainable Economic Development
	Resource Challenges

	Sustainable economic development
	Pearson Correlation
	1
	.146

	
	Sig. (2-tailed)
	
	.000

	
	N
	72
	72

	Resource Challenges 
	Pearson Correlation
	.146
	1

	
	Sig. (2-tailed)
	.000
	



Hypothesis 3: There was no significance relationship between Resources Challenges   and sustainable economic development 
The relation between two variables Resources Challenges and sustainable economic development was found positive, as supported with the beta coefficient of .146 established in table 5 above. That is Resources led to increase in sustainable economic development by .146. From this table, the probability significance (P value) was .000, which was lesser than .05 implying that increases of Resource challenges statistically significantly predicted this relationship with sustained economic development. Therefore null hypothesis was rejected. The findings depict that there is a positive association between addressing resource challenges and achieving sustainable economic development, but that association is quite weak. Probably because the development of the economy-not exclusively resource-dependent-involves many other conditions (Grant, 2017).
Like, improving technical skills, enhancing training methods, and addressing infrastructural needs are among the basic things that should constitute sustainable economic growth (Ajibola, 2012). The COVID-19 pandemic only proved better for adapting to the resource constraints and resilient educational systems (Okwori, Yisa, & Mustapha, 2021).
The relationship thus has a substantial statistical significance. Thus, it is imperative for policymakers and educators to allocate resources in the light of infrastructure problems confronting most TVET institutions. This will help create an enabling environment that will be conducive to sustainable economic development.
Table 6 Regression Model of Sustainable Economic Development
	

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	46.673
	6.570
	
	7.104
	.000

	
	Technical Skills 
	-4.409
	.862
	-.691
	-5.114
	.000

	
	Blended learning 
	-2.003
	.917
	-.301
	-2.184
	.032

	
	Resource Challenges 
	.150
	.093
	.169
	1.612
	.112

	a. Dependent Variable: Sustainable  Economic Development



=++ +€

- Sustainable Economic Development.
-Technical skills
- Blended Learning 
- Resource Challenges 
Sustainable Economic development = 
=++  +€
Regression models were applied to these variables to design a relationship among them. The findings revealed negative contribution by technical skills (B=-4.409) and by Blended learning (B=-2.003) towards contribution for sustainable economic development. But Resource Challenges showed positive contribution (B=-.150) Towards Sustainable Economic Development. Thus, the findings of the present study concluded that technical skills and blended learning contributed negatively to the sustainable economic development. Hence, the training department should only focus at working on the challenges to solve Resources challenges. Thus, the sustainable development goal 8 which advocated for the efficient employment for economic development. Limited resources made the graduates creative in enhancing sustainable economic development.
The results of the regression analysis shed highlights over the correlation of distinct factors (technical skills, blended learning, restrictions of resources) in relation to sustainable economic development. Below is the interpretation and discussion of findings:
Constant (46.673): Constant indicates possible sustainable economic development if all independent variables, such as technical skills blended learning and resource challenges, are zero. In this model, the constant value is equal to 46.673, and it is statistically significant since it has a p-value of 0.000 (Grant, 2017).
Technical Skills
Unstandardized Coefficient (B = -4.409): This negative coefficient indicates that if other variables are held constant, greater technical skills would mean lower sustainable economic development. Standardized Coefficient (Beta = -0.691): This means that one standard deviation increase in technical skills will, on average, decrease sustainable economic development by about 0.691 standard deviations-value (-5.114) and Significance (p = 0.000): The t-value statistically proves significant, revealing a well-inverse relationship of technical skills with sustainable economic development (Grant, 2017).
Blended Learning
Unstandardized Coefficient (B = -2.003): This indicates that, in the model of blended learning effectiveness, a unit increase in effectiveness would translate into decrease of sustainable economic development-controlling for other variables. Standardized Coefficient (Beta = -0.301): A single standard deviation increase in blended learning results in a 0.301 standard deviation decline in sustainable economic development. T-value (-2.184) and Significance (p = 0.032): The t-value is statistically significant indicating a moderate negative association between blended learning and sustainable economic development (Ajibola, 2012).
Resource Challenges
Unstandardized Coefficient (B = 0.150): The positive coefficient shows that dealing with resource challenges goes with an increase in sustainable economic development, holding other variables constant. Standardized Coefficient (Beta = 0.169): A one standard deviation improvement in resource challenges results in a 0.169 standard deviation increase in sustainable economic development-value (1.612) and Significance (p = 0.112): The t-value is insignificant statistically; therefore, we can conclude that the relationship between resource challenges and sustainable economic development is weak and inconclusive (Okwori, Yisa, & Mustapha, 2021).
Conclusion
A study exploring the close connection between technical education, training methods, resource hurdles, and the sustainable and consistent economic development of TVET institutions in Kenya specific to the food and beverage sector. This provided several significant revelations and implications from the findings. 
Technical Skills: Contrary to traditional wisdom, the study demonstrated that there was an inverse relationship between technical skills and sustainable economic development. This means that, indeed, there appears to be a significant mismatch of demand versus supply in the labor market for the skills offered by TVET institutions. Very important for enhancing the effect and relevance of technical education to economic development issues.
Training Methods: It began to outline a moderate negative relationship concerning an effective blended learning method and sustainable economic development. This means to improve the quality and implementation of blended learning during this disruption caused by COVID-19 in order to ensure effective and adaptable training methods towards an always shifting environment for strong sustainable economic growth.
Resource Hurdles: It was established that although resource challenges were positively related to sustainable earth economic development, such a relationship was negligibly significant. This puts an extra ear mark on the need to address issues of some constraints like resources in an optimal environment that needs to be considered while studying deficiency levels in technical education. However, resource improvements would not be sufficient to support sustainable economic development without other critical additions.
Therefore, policymakers and educationists should concentrate on education that is integrated into the labor market, works out the mode of training, and addresses the resource challenges. The three facets considered in a holistic approach should culminate in the creation of a stronger and more sustainable model of the economic development of the food and beverage sector in Kenya.
This study, therefore, sheds light on the complex aspects of linking technical education with sustainable economic development. Dealing with the problems above and also capitalizing on innovative training methods, as well as resource optimization, would help portray a better, more effective technical education system that would, in the long run, respond to economic growth and sustainability.
Recommendations
According to studies, these recommendations can be put forth concerning the role of technical education in sustainable economic development in TVET institutions in Kenya, especially in the food and beverage sector:
1. Aligning Technical Skills to Labor Market Needs: To develop and assess continuous links with industry stakeholders towards seeking up-to-date requirements of current labor market in aligning and updating the curricula; establishing apprenticeship and internship programs to introduce learners for more practical experience and involvement to the industry practices.
2. Improved Efficiency in Training Method: Investment in training for educators with effective blended learning and how to apply digital tools; integrated environments e-learning with interactive and practical approaches would ensure a good balance between theory and practice.
3. Address Resource Challenges: Increase government allocation and private sector partnership funding to improve infrastructure and resources. Develop strategic plans to ensure an optimal allocation and use of resources for maximum impact on quality and outcomes in education.
4. Gender Equality Promotion in Technical Education: Introducing outreach programs to bring up female enrollment in TVET institutions. Offering scholarships and supporting programs for female students pursuing technical courses has been a constructive aspect of building a more permissible learning environment.
5. Preparing for Changes in Education after the Pandemic: Create monstrous online learning platforms that will supposedly be resilient to future shocks. Infusion of training concerning health and safety during pandemics would also be added into the curriculum, preparing students for diverse unpredicted challenges.
6.  Develop a Model for the Sustainable Economic Development: Hence, both SDG 4, which aims to ensure inclusive and equitable quality education and promote lifelong learning opportunities for all, and SDG 8, which expects sustained, inclusive, and sustainable economic growth, full and productive employment, and decent work for all, should be closely integrated within this model for sustainable economic development. 
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