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Abstract  
 
The main contribution is that it does not focus only on green skill shortages but also makes an impact on 

other variables like workforce productivity and sustainable business development. In the context of 

Uzbekistan’s green transition, this study also shows that the alignment of university curricula with labour-

market needs assists in enhancing the employability of graduates and the competitiveness of firms as 

green skills are directly related to their operational performance. This study examines mismatch relations 

between the green skill requirements of two types of labour-market sources with different analytical 

functions: employer assessments and vacancy descriptions. A PROMETHEE model (for ranking green 

skill gaps) and regression model (for estimating relationships) were designed to study the effects of 

curriculum alignment and employer demand and find the relationship between such variables as required 

green skills and graduate preparedness with labour-market outcomes. The study adopted a mixed research 

design and utilized PROMETHEE to test the relative importance of green skill mismatch factors and 

regression to analyze the data. The data was analyzed with regression models to estimate the influence of 

employer skill requirements and curriculum coverage. This positive relationship was also noticed in the 

association between curriculum alignment and graduate preparedness, resulting in higher levels of 

employability as evidence of improved skill relevance. Results showed the evidence of significant 

relationships between green skill demand and curriculum responsiveness with measurable effects on 

workforce readiness. This approach provides a broader view of green skill relations within labour-market 

processing. It may also contribute to the policy reform that is ongoing to change higher education from 

traditional knowledge provision to demand-oriented green skills development and its users as active 

participants in Uzbekistan’s sustainable economic transition. 

 

Keywords: Green Skills Mismatch; Curriculum Alignment; Employer Demand; Graduate Preparedness; 
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1. Introduction 

With respect to issues related to green skills mismatch, there are many variables utilized in 

different research including technical knowledge, environmental awareness, and problem-solving 
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competence of learners, curriculum relevance, employer expectations, and common errors such as 

outdated course content, insufficient practical training and the influence of changing environmental 

regulations. Moreover, previous studies have insisted on considering labour-market demand among the 

criteria for selecting the university curriculum material and training content [1, 2]. Skills mismatch 

models in fact are a formal means of assessing the alignment of labour demand and accepted as the main 

approach for analyzing differences between required and available competencies [3]. Two widely used 

approaches set the basis of skills mismatch models: The demand-side model and the supply-side model. 

However, green skill development is one of the most difficult skills for the higher education sector, as 

demonstrated by findings from a wide range of research about improving sustainability skills of 

graduates. Their problems lie in understanding the changing requirements and what they should do to 

improve different types of green competencies, adopting a proper curriculum strategy and understanding 

the causes of skills mismatch. 

 

They are not willing to change their existing curricula or take the requisite measures to improve 

their training quality. Hence, due to all these challenges, universities have not been able to develop an 

effective green curriculum and allowed to develop skills gaps in the form of graduate unpreparedness or 

unmet employer demand [4]. For instance, green skills mismatch has been studied extensively: the skills 

mismatch framework is used to compare labour demand while green jobs research had been focusing on 

the skill content of the workforce. Several studies have attempted to highlight the distinctive 

characteristics of green employment in terms of skills [5, 6], suggesting a ‘green skill’ transition in labour 

markets where occupational requirements proceed from conventional to environmental skills or from 

general to specialized competencies; in terms of higher education, e.g. [7] and [8] in university curricula; 

and finally, in firm-level training where there is a frequent usage of practical instruction, and development 

of competencies for resource efficiency and environmental management or innovation for sustainability 

[9]. Despite the rapid growth of green skills research, only a few studies have directed attention towards 

integrated mismatch measurement, particularly in terms of whether employer demand is reflected as a 

relevant variety of green competencies by means of university curricula in Uzbekistan and whether an 

individual can be a sufficiently prepared graduate of higher education. 

 

In the Uzbekistan context particularly the PROMETHEE method would assist both the 

researchers and the policymakers to go beyond the simple comparison and consider the relative 

importance aspects of a skill gap, along with employer and curriculum contexts and also derive the 

ranking from comparing a set of criteria. Contrary to integrated labour-market analysis, previous research 

argued that in many studies, these data sources are not used to jointly assess the mismatch. The existing 

measures are not sufficient to demonstrate relative priorities and statistical relationships in the 

development of green skills. However, no research has been conducted from the perspective of 

Uzbekistan’s employers, who are still in a green transition and carry different levels of environmental 

responsibility. There is no sufficient body of research on green skill related issues such as employer 

demand and curriculum responsiveness in order to understand the mismatch patterns and labour-market 

consequences [10, 11]. This study was designed to analyze green skill gaps and their relationships with 

various aspects like employer requirements, vacancy descriptions, curriculum coverage, graduate 

preparedness, workforce productivity, etc. 

 

It intended to propose methods of improving graduates’ green skill ability and preparing them to 

participate in the sustainable labour market as well as in green business development. 

 

Since this research belongs to the field of green skills which are facing the labour-market 

mismatch, this study is going to be a useful contribution to policy development. It will help to understand 

the employers’ and universities’ responses towards green skill demand and the curriculum alignment in 

Uzbekistan, since so far it is unclear whether their educational practices affect graduate preparedness in 

the labour market. Moreover, since the PROMETHEE method was used to identify the priority gaps, the 
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researchers were in a better position to work with the ranked criteria at the time of conducting the 

regression analysis. In the Uzbekistan context particularly the regression method would assist both the 

researchers and the policymakers to go beyond the descriptive results and consider the measurable effects 

of a skill mismatch, along with employer and curriculum contexts and also derive the relationships from 

estimating a statistical model. The universities are also in the process of curriculum reform, aiming to 

develop green competencies, often facing a delay in their course revision, and limited resources and 

expertise to align themselves with the labour market. The current study addressed these issues through a 

mixed-method investigation conducted with employers, vacancies and university curricula in Uzbekistan, 

followed by a regression analysis with a set of mismatch indicators to explain the findings of the 

PROMETHEE ranking. 

2. Methods  

This study therefore discussed these mismatch relations in the context of the green transition in a 

selection of key economic sectors. The universities in Uzbekistan’s context face serious challenges in 

teaching relevant green skills to undergraduate learners, particularly when the labour-market requirements 

are a part of curriculum design and revision. A total of 120 responses were collected from the employers 

representing selected economic sectors; 300 vacancies were followed up by researchers via the online 

employment platforms and the researchers conducted curriculum reviews and employer assessments 

using structured survey questions. The study adopted a purposive sample selection process, and selected 

120 respondents from an employer population. A validation exercise was also conducted with 18 

randomly selected experts after completing the preliminary findings. The study adopted a purposive 

sample selection process, and selected 120 respondents from an employer population. It was ensured that 

the members of the sample possessed a sufficient level of green knowledge, in both theoretical and 

practical form. 

 

Their previous employment experience was also checked to ensure that they had completed at 

least two years in the sector. From employers’ perspectives, the selection of green skills should be related 

to their operational needs or environmental requirements of their firms for inclusion in employer 

assessments. Based on their relevance, survey questions were restricted to closed questions by removing a 

few repeated items. This provided an opportunity to validate the findings of the analysis (PROMETHEE 

ranking). The ranking model was developed based on the PROMETHEE II method. The design of the 

present study comprised a framework that included a questionnaire, vacancy-analysis form and 

curriculum-review checklist for data collection (Appendix A). Out of the two PROMETHEE approaches: 

PROMETHEE I and PROMETHEE II [1], this study adopted the PROMETHEE II approach as it enabled 

complete ranking of alternatives with the help of net preference flows [12]. A questionnaire was 

developed for the employer assessment using the Likert scale with five levels of answers reflecting the 

low or high level of agreement in relation to the survey statements about how they thought the curriculum 

aided in learning green skills. 

 

The investigation was conducted through three stages starting from the initial collection of 

employers’ green skill assessments, followed by a review about the requirements found in the vacancy 

descriptions and finally ending with the analysis containing information related to the green competencies 

chosen by the universities in the curricula. Hence, the researchers conducted employer assessments while 

collecting at the same time the data from online vacancy platforms for the analysis of employer demand, 

curriculum coverage, and graduate preparedness. A validation exercise was also conducted with 18 

randomly selected experts after completing the preliminary findings. Reliability is assessed by examining 

each item loading, whose acceptable level should be greater than 0.70 [13]. This implies that any 

relationship with a p value of 0.05 and above was regarded as insignificant and not supported while any 

relationship with a p value of less than 0.05 was regarded as significant and supported by evidence. The 

measurement model exceeded the threshold value i.e. 0.70, which confirms its internal consistency. 
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Regression results were also examined, and they confirmed the measurable relationships of the 

variables. Since the skill priorities are decided by the employers and their preferences are numerically 

represented by weights, the employer perspective was given particular attention in this study. This paper 

thus conducted a quantitative study by using the PROMETHEE method, one of the multi-criteria 

techniques of decision analysis, to analyze green skill gaps from the point of view of employers. A higher 

mismatch score is a sign of some serious differences common among employer requirements and 

curriculum coverage. From the analysis of the data, two types of indicators emerged: demand indicators 

denoting employer requirements and supply indicators related to curriculum coverage. The questionnaire 

had three sections with five items each on green skill demand, curriculum responsiveness and their 

linkages with outcomes of graduate preparedness. The range of employer-demand scores came out as 1 to 

5, whereas the range of curriculum-coverage scores was 1 to 5. The PROMETHEE results showed the 

positive and negative preference flows of the alternatives while the descriptive statistics explained the 

distribution of the data set in the form of means, standard deviations, minimum values, maximum values, 

and other summary measures [15]. 

 

The questionnaire items were then subjected to reliability analysis which resulted in Cronbach’s 

alpha values of 0.82, 0.85 and 0.80 for each of the three sections of the instrument with an overall value 

of 0.84. All these procedures are required if a study has data containing dependent and independent, 

categorical, and continuous variables. However, the wording and structure of the employer questionnaire 

and curriculum checklist were modified because they were initially developed and adapted from a broader 

collection of green skill indicators by the researchers themselves prior to the analysis. A validation 

exercise was also conducted with 18 randomly selected experts after completing the preliminary findings. 

This provided an opportunity to validate the findings of the analysis (PROMETHEE ranking). 

3.Results  

The findings of common mismatches were classified into six main error categories, which formed 

the basis of the analysis and ranking procedure in this study. All three regression predictors are seen 

significant at the 5% level, showing p-values of less than 0.05, thus indicating the statistical relevance of 

all independent variables. 

Table 1. Linear regression 

graduate_prepared

n~s 

 Coef.  St.Err.  t-

value 

 p-

value 

 [95% 

Conf 

 Interval] Sig 

curriculum_covera

ge 

.324 .128 2.54 .014 .068 .579 ** 

mismatch_index -.761 .291 -2.61 .012 -1.345 -.177 ** 

training_hours .143 .025 5.80 0 .094 .192 *** 

Constant .347 .587 0.59 .557 -.83 1.524  

 

Mean dependent var 5.152 SD dependent var  1.586 

R-squared  0.683 Number of obs   60 

F-test   40.131 Prob > F  0.000 

Akaike crit. (AIC) 163.756 Bayesian crit. (BIC) 172.134 

*** p<.01, ** p<.05, * p<.1 

 

 

The moderating role of training hours is shown in the regression model, whose outcome is also 

shown significant for t-statistic and p-value values above the required confidence level, i.e., less than 0.05 

as acceptable. 
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Table 2.  Promethee Flow table 

Rank action Phi Phi+ Phi- 

1 University-Industry Green Skills Councils 0,2795 0,3873 0,1078 

2 Vacancy-Driven Curriculum Updating 0,2449 0,3751 0,1301 

3 Employer-Led Modular Green Training 0,1649 0,3621 0,1972 

4 Digital Green Skills Micro-Credentials 0,0783 0,3142 0,2358 

5 Dual Education and Apprenticeships 0,0252 0,2978 0,2726 

6 Regional Sector Skills Hubs -0,1323 0,1759 0,3081 

7 Comprehensive Curriculum Redesign -0,2805 0,2386 0,5191 

8 National Green Skills Certification -0,3801 0,1440 0,5241 

 

These results of the regression analysis show that the values for p and t are significant for the 

curriculum coverage, mismatch index and training-hours variables. In the sentence “The university 

curriculum adequately covers the green skills required by employers”, about one-third of the survey 

participants (20 students out of 60) chose “disagree” as the false answer; 15 students chose “strongly 

disagree” as incorrect; 18 other respondents chose “neutral” as incorrect, and only 7 students’ choice was 

correct. 

 

 
 

Figure 1. PROMETHEE Rankings 

 

In addition, out of 300 reviewed vacancies, many descriptions indicated that they used words in 

the wrong context, and errors caused related to wrong word meaning or a spoken word was used in the 

presentation of green skill requirements. 
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Figure 2. PROMETHEE Diamond 

 

Each regression coefficient was measured with the significant values of 0.324, −0.761, 0.143, and 

0.347 respectively having p < 0.05 significance level. 

 



 

 

Green Skills Mismatch in Uzbekistan: Evidence from Employers, Vacancies and University Curricula  
IJSSRR | Vol.9 No.7 | 2026 

346 

 

International Journal of Social  
Science Research and Review 

 

Volume 9, Issue 7 
July, 2026 

 

 
Figure 3. PROMETHEE Network 

 

Furthermore, as proved statistically, such graduates with stronger curriculum coverage and more 

training hours felt more prepared, employable and performed much better than their counterparts 

experiencing higher skill mismatch. 

 

 
Figure 4. PROMETHEE Rainbow 
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This finding was a clear difficulty for the less-prepared students of the selected universities when 

they could not identify the appropriate part of the curriculum for the green skill requirement 

“environmental problem-solving competence”. 

 
Figure 5. GAIA 

 

These results are also a confirmation of the fact that curriculum coverage and practical training 

significantly and positively influence the variables like graduate preparedness and workforce readiness. 

 
Figure 6. Action profile 

 

It is because in an outdated curriculum no effective adjustment is possible on any of the rapidly 

changing requirements of green labour-market verb use. This was obvious because vacancy descriptions 

which comprised all major categories of green skills demanded at least a basic knowledge of the 

workplace and environmental context in which those competencies were applied. 
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Figure 7. GAIA Web 

 

However, the overall ranking pattern would be still consistent when the rest of them made some 

mistakes in identifying the correct cases into the problematic ones. However, a small number out of 120 

employer informants suggested some difficulties with green skill certification as a general requirement 

which did not contain any sector-specific competencies or practical indicators as vacancy-based 

assessment does. 

 

 
Figure 8.  Walking Weights 

The comparison of curriculum coverage (0.324) shows that if a higher score falls in between the 

accepted range, the result would be an improved preparedness sentence whereas vice versa in mismatch 

index (−0.761) is negative and no positive relationship exists between mismatch and graduate 

preparedness. 
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Figure 9. Visual Stability Intervals 

 

There is a weak and statistically insignificant relationship between the item “constant term and 

graduate preparedness” because the value of p is greater than 0.05. 
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The PROMETHEE flow table supports the broader pattern: University–Industry Green Skills 

Councils ranked first with a net flow of 0.2795, followed by Vacancy-Driven Curriculum Updating at 

0.2449, while National Green Skills Certification recorded the lowest net flow of −0.3801 [1]. 

 

4.  Discussion 

From the overall findings, it has been observed that, in addition to the significance of curriculum 

coverage, mismatch index, training hours, and employer demand, almost all other mismatch indicators 

have a very high relevance. The regression results obtained from this study are quite similar in terms of 

the importance of curriculum alignment that previous studies have found. Two types of mismatch 

relations: demand-supply and curriculum-employment surfaced during this study. The demand-supply 

relation was found generally negative in relation to employer requirements and available graduate 

competencies while the curriculum-employment relation was positive in relation to connecting some 

relevant green skills to the labour market. However, finding strong curriculum effects in this study is 

completely different from the findings of [12] on different challenges of green skill development in higher 

education, or graduate unpreparedness due to lack of resources, expertise, and revision of curricula. 

 

Their main observation was that universities maintained traditional curricula in order to make 

their existing programmes stable. One of the main objectives of this study was to collect comparable data 

of green skills in order to analyze mismatches in their labour-market context, classify the similarities and 

differences among the three sources, and categorize common gaps or weaknesses of curricula from a 

given sector. Above example findings [1] indicate that demand in green employment is shared by several 

economic sectors which is an essential requirement for curriculum reform. In this relationship, the second 

outcome is not a result of the action performed by first indicator whereas it is the next action performed 

by the graduate and both the indicators also share the same direction. Such a stronger alignment in green 

skill development provided them more preparedness and confidence to enter the labour market and 
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understand its requirements. The mismatch index thus proves to be an important indicator of green skill 

alignment used to explain the positive/negative function of the constituents of a labour-market structure. 

These observations and findings show that the curriculum-employment relations also develop the power 

of employability which is due to the practical training and also due to the feeling of more preparedness 

and confidence [4]. 

 

By classifying green skills [14], he claims that there are four types of competencies, namely 

technical, cognitive, interpersonal, and environmental management skills.[15] claims that sustainability 

shows four kinds of applied competence levels. This would also help to increase graduate preparedness so 

that learners understand and apply the required green skills and practice them to develop their 

professional abilities. The mismatch relations have already been recognized as a unique framework for 

demand/supply analysis, this approach will further help to improve the operational performance of 

employing firms. The supply-side analysis is apt to ignore the role of the employer, however, the 

employer plays a central role in defining requirements for green skill structures. The mismatch relations, 

on the other hand, provide the basis for the integrated approach toward green skills although alternative 

model approaches such as demand-side and supply-side have drawn considerable attention and shown 

remarkable performance in skills analysis ([2], [7], [9], [14]). 

       

Unlike conventional skills mismatch analysis, this study is very limited in scope and different 

forms of main indicators are used in PROMETHEE while in regression, this is not possible. Such a 

finding is consistent with the research findings of [2], [4],[7], and [9] which further confirm the 

significance of curriculum alignment in green employment. This kind of integration is not common in 

many studies such as traditional mismatch research where only same kind of data are used to share the 

same analytical function in an assessment [7]. It seems unreasonable to make generalizations regarding 

mismatch relations as demand-supply patterns. In this study, it is unreasonable to say that all sectors 

experience identical green skill gaps. The larger differences can be found in sectoral patterns shown by  

[8], indicating the influence of institutional context, which this study did not focus on. So, this issue will 

be left for future investigation in detail. This study did not focus on sector-specific institutional 

conditions, which may influence the interpretation of green skills in broader labour-market settings. This 

limits the generalization of the meaning and use of these findings. 

5.  Conclusion 

A piece of curriculum material with many outdated elements greatly affects the quality of green 

skill development comprising technical knowledge, environmental awareness, problem-solving 

competence, and later graduate preparedness. There is evidence that closer curriculum alignment with 

relevant green skills material contributed to graduates’ employability by increasing their labour-market 

preparedness. It is recommended that universities should revise curricula to make graduates not only more 

familiar with employer requirements but enable them to understand, apply, practise, and develop a wider 

skill set. Employers and universities should create an environment that allows graduates to develop 

practical competencies helping them to gain experience of analyzing and solving environmental 

problems. 

 

It was not possible in this study to test regional differences and sectoral conditions as the 

employer and curriculum indicators were based on information found in the selected sectors in the 

country. Secondly, some of the vacancies were collected not from the employers but were chosen from the 

online platforms. The mismatch relation (framework) in green skills indicates that there is a demand-

supply relation described by employer requirements, and they are described by curriculum indicators 

which come together in a labour-market structure. This framework helped to identify and classify the 

green skill gaps by the PROMETHEE method into two types of indicators based on their analytical 

functions. 
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