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Abstract. In the world of increasing urbanisation in confluence with climate change, climate-smart urban planning and energy efficiency have become paramount, playing a crucial role in addressing environmental challenges, promoting sustainable development, and ensuring a resilient future for our cities. The role and significance of higher education institutions in climate-smart urban development lie in their capacity to equip students with the knowledge, skills, and innovative thinking required to address the complex challenges of sustainable urbanization, ensuring they meet the demands of the market for green jobs and contribute to a greener future. The paper provides an overview of an ongoing Erasmus+ capacity building project, SmartWB, which aims to enhance higher education in climate-smart urban development and strengthen its alignment with labor market and society in the Western Balkans. A special focus is given to the survey recently conducted in Montenegro, as part of the project, which evaluates industry sector needs for green jobs and climate-smart solutions. The survey structure, which took the form of a questionnaire (sent to the public or private companies and institutions, as well as industrial sector) is outlined, the survey results are discussed, and an assessment is made whether the current higher education system in Montenegro adequately meets the market demands or if adjustments are required, thus highlighting the value of SmartWB project in Montenegro's journey towards a green transition.   
1 Introduction 

Lately, climate change and its consequential negative impacts have sparked significant discussions within academic circles and among policymakers. A focal point of debate revolves around the most effective strategies to address this issue. The European Commission's report in 2019 highlighted the alarming trend of global warming, which can potentially drive the extinction of a substantial portion of Earth's species. This underscores the urgency of combatting climate change and environmental degradation, which are recognized as transformative global forces. A pivotal milestone in combating this phenomenon was achieved in 2019 with the introduction of the Green Deal, a novel growth strategy designed to disentangle economic growth from resource consumption. The Green Deal sets ambitious targets, including halting net greenhouse gas emissions by 2050, safeguarding the natural assets of the EU, and shielding the well-being of its citizens from the adverse consequences of environmental deterioration [1].
With these considerations in mind, the concept of "green jobs" has emerged as a beacon of hope and practicality. Even though in the literature, there is currently no universally accepted definition of “green job” [2,3], it may be regarded as any decent work that contributes to maintaining and restoring the quality of the environment, whether it is agriculture, industry, services, or administration [4]. Green jobs, at their core, encapsulate roles and professions that actively contribute to preserving and restoring the planet while fostering economic growth and social equity. These jobs span diverse industries, encompassing renewable energy generation, sustainable agriculture, green construction, environmental consulting, waste management, and more.
1.1 Montenegro's sustainable prosperity and the role of green jobs
Since gaining independence, accession to the European Union has stood as the central developmental pathway in Montenegro, significantly driving its journey toward prosperity, and aligning it with the principles of the Green Deal. [5] This trajectory takes on even greater significance considering that Montenegro is constitutionaly declared as an ecological state. [6] 
In this regard, Montenegro has forged a strategic framework that mirrors the EU's sustainability standards. The National Sustainable Development Strategy until 2030 guides urban growth [7], while the Energy Development Strategy until 2030 (SRE) prioritizes energy security, economic growth, and environmental conservation [8]. This strategic alignment emphasizes energy efficiency's role in securing power supply and curbing greenhouse gases. Moreover, the National Strategy in the Field of Climate Changes by 2030 underscores a holistic approach to tackling energy poverty and advancing climate resilience, demanding intersectoral policy coordination [9]. 
This dedication to sustainable development aligns with the country's aspiration to harmonize progress with environmental well-being, making fostering green jobs a potent catalyst for both economic growth and ecological harmony within Montenegro. Green jobs could, for example, help in achieving sustainable urban and territorial development, which is possible through planning compact and connected cities and regions and a planning system more aligned with decentralisation [10]. They have the potential to contribute to resolving different issues related to urban development in Montenegro, such as: unsustainable use of renewable natural resources; lack of awareness regarding sustainable urban development principles and practices; irrational and inefficient use of water; inadequate waste management, etc [10]. According to the UNEP/UNDP report [11], Montenegro could open 17,500 new jobs in the next few years by investing in the green economy, primarily in the tourism and related sectors. A total of 95 percent of new green jobs can be opened as a result of introducing energy efficiency measures in construction and transportation. From the standpoint of Montenegro’s Directorate for Environment management, potentials for green jobs are in renewable energy sources, recycling, public and railroad transportation, energy efficiency in buildings, organic agriculture and sustainable small farms, sustainable forestry management and jobs in tourism [12]. 
More recent projects in Montenegro, dedicated to promoting green jobs and sustainable development are emerging. For example, within “IPA cross-border cooperation programme Montenegro-Kosovo 2014-2020”, the project “Green jobs for better future of cross-border region of Montenegro and Kosovo” was expected to identify and support resources for employment in agriculture, upgrade technical capacities of the farmers and promote agricultural products from the cross border region to the public and businesses [13]. Moreover, UNDP coordinated the project “Growing green business in Montenegro”, which aimed to create a favorable business climate and conditions for private sector investment in low-carbon and other environmentally-friendly businesses in Montenegro, fulfilling the overall objective of stimulating low-emission economic growth and green job creation in Montenegro [14].
1.2 The role of higher education institutions in shaping the green workforce  

The rise of green jobs is not solely an environmental imperative but also a strategic response to evolving market dynamics. As governments, businesses, and societies transition towards more sustainable practices, the demand for skilled professionals with expertise in environmental technologies, resource management, and climate adaptation is on the rise. The European Commission [15] defines a green job as being ”one that directly deals with information, technologies, or materials that preserves or restores environmental quality. This requires specialized skills, knowledge, training, or experience (e.g., verifying compliance with environmental legislation, monitoring resource efficiency within the company, promoting and selling green products and services)” [3]. Furthermore, the matter of green jobs has highlighted the necessity for proper training of individuals capable of carrying out specialized tasks. For example, some studies point out the existence of significant differences between green and non-green jobs in terms of skills and human capital [3, 16]. Green jobs require higher levels of non-routine cognitive skills, and a greater dependence on formal education, work experience and training [17]. Architects, for example, are now subject to increased knowledge requirements relating to “energy efficient materials and construction, as well as skills associated with integrating green technology” into the design of buildings [18]. 


This is where higher education institutions assume a pivotal role. These institutions function as centers of learning, nurturing the skills and perspectives required to address the complexities of the modern era. They bridge the gap between theoretical concepts and practical implementation, equipping students to navigate the challenges of climate-smart urban development and excel in the expanding domain of green jobs. In a recent report on existing curricula related to climate smart urban development, a comparison between curricula of 6 EU Member States and third countries associated with the Erasmus + Programmeuniversities (Group 1) and 7 Western Balkans universities, including Montenegro (Group 2), was carried out [19]. A key finding is that the bachelor programs in Group 1 have a higher concentration of “Spatial and Urban planning”, “Energy Efficiency” and “Governance and planning policies” related subjects. Meanwhile, in the bachelor programs of Group 2, there is less or no concentration of such subjects (Fig. 1). Given the significance of these subjects, and their relevance to the present and future demands of the green job market, it becomes evident that the programs in Group 2 require modernizing [19]. This highlights the importance of projects and programs which aim to update and reform the existing university curricula, to align education with the evolving demands of the green job market and foster a workforce that can effectively contribute to sustainable development. 

Montenegro’s participation in previously mentioned projects that deal with sustainable urban development is of extreme importance for the cooperation and exchange of knowledge and experience. One of the projects that can contribute to the improvement of existing situation in Montenegro is the recently started international project SmartWB, with the Faculty of Civil Engineering of the University of Montenegro at the head of the consortium [20]. The project is explored in the subsequent section.
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Fig. 1. Bachelor study program: Comparison of curricula from G‐2 with curricula from G‐1 universities [19] 
2 Problem background – SmartWB Project in Montenegro  

The Erasmus+ Capacity Building in Higher Education project, titled "Curricula innovation in climate-smart urban development based on green and energy efficiency with the non-academic sector (SmartWB)", with the runtime range from January 2023 until December 2025, is coordinated by the University of Montenegro. The Project Consortium consists of six higher education institutions (HEIs) from EU Member States and third countries associated with the Programme: Austria, Croatia, Germany, Norway, Spain and Serbia and seven HEIs from targeted countries (Albania, Bosnia and Herzegovina and Montenegro), supported by 5 non-academic partners from the West Balkans region [21].
2.1 Project objectives and expected results 


The wider objective of the SmartWB project is to improve the quality of higher education in climate-smart urban development (CSUD) field, strengthen its relevance for the labour market and society, enhancing relations between HEIs in WB partner countries (Albania, Bosnia and Herzegovina and Montenegro) and the economic and social environment by establishing a technological platform for cooperation, exchange of knowledge, experience and good practices, modernising universities’ courses in line with EU trends and improving the level of competencies and skills of teaching staff.


One of the most important results will be the interactive web-based platform focused on two aspects. The first covers technical areas such as urban planning systems, construction conditions for private developers, links between land use planning and infrastructure development, land management, and informal construction. The second focuses on the developed action plans. The platform will be adjusted to improve the connection with the local municipalities, focusing on assets, revenues, building permits, and regulatory frameworks for land development and investments. It will be used as an approach for creating a more business-friendly environment which is a key for the development of cities in the region.
2.2 Mapping green job demands in Montenegro through the project 


As previously mentioned, the project aims to set up and implement an interactive web-based platform for sharing knowledge and know-how practical examples among project partners and stakeholders. In order to develop the platform, and facilitate work on local climate solutions that can help cities provide positions for green jobs, cross-sectoral collaboration and involvement of a range of stakeholders should be strengthened. One of the steps in this regard is to analyse the needs of the industry sector in the WB region (including Montenegro) and to prepare it to accept the creative potential of WB HEIs. This is why a survey of industry sector needs for green jobs and climate-smart solutions in Western Balkans was conducted. The survey was created based on a questionnaire analysing the present situation in Western Balkans that indicates the level of readiness to cooperate, the user needs and the lack of present cooperation. 
Different partners from non-academic sector, as well as the associated partners in the field of CSUD took participation also in forming questionnaires. The feedback will be used to efficiently develop and implement the interactive web-based platform, but also will serve as an input for WB HEIs’ courses modernization.
3 Methodology – Outline of the survey of industry sector needs for green jobs and climate-smart solutions
In order to establish permanent cooperation with the non-academic sector, an analysis of the current state of climate-smart urban development (CSUD) in the countries of the Western Balkans (Montenegro being one of them) was carried out in previous stages of the Smart WB project. The results of this analysis, which indicate the degree of readiness for cooperation, the needs of users, as well as the shortcomings of cooperation so far, were inputs for the creation of a questionnaire that was used to analyze the needs of the industrial sector for green workplaces and climate-smart solutions in WB.

Accordingly, a questionnaire was prepared and a survey was created.
3.1 The questionnaire structure

The online questionnaire carried out to reach stakeholders from the WB industry sector to identify needs for green jobs and climate-smart solutions in WB consists of 32 questions divided into five question groups [22]:
I. First group of questions - Demographics data: country, level of education, career level, employment sector, company, etc.
II. Second group of questions - Info about the organizations, their needs and plans related to the green jobs: area of expertise; the area of the company’s projects; the fields in which the company is hiring a green job specialist; implementing smart cities concept in projects, etc. 
III. Third group of questions - WB country’s needs and challenges related to green jobs: current and future main challenges in the country in the implementation of smart city projects; presence of public/private partnerships to promote green jobs; incentives, support mechanisms and government's role in promoting green jobs and CSUD in the country; types of green jobs related to CSUD, energy efficiency, green technologies, and low-carbon industries that should be prioritized, etc. 
IV. Fourth group of questions - Climate-smart urban development education: adequacy of the country's current education and training programs to meet the needs of the industry for green jobs in CSUD; which professional disciplines  need to be studied in more detail to meet the needs of the green industry in CSUD and how; the most important competencies that experts need to perform green jobs; need of implementation of the principles of green engineering in the educational program to address the current and future needs of the community in the European environment, etc.
V. Fifth group of questions - Climate-smart urban development future challenges: possibility of reorienting the employees from their primary profession to the field of green jobs; needs of starting a business oriented towards creating green jobs; readiness to adopt new methodologies and technologies to be competitive for future green jobs; familiarity with the European Union standards in CSUD; prioritizing certain green technologies and solutions for urban development in the country, etc. 
3.2 Survey implementation and participant engagement
After the questionnaire had been posted, all WB partners sent it to the public or private companies and institutions as well as industrial sector, where the survey was expected to be conducted. The survey was carried out up to 28th April 2023. A total of 369 respondents participated in the survey [22]. 
In Montenegro alone, 138 stakeholders engaged to provide feedback on their needs for green jobs and climate-smart solutions, representing 37% of all participants. The following chapter gives an overview of the most important survey results [22].
4 Results of the survey in Montenegro
After processing the received answers, the general overview of the most important survey results and statistics for Montenegro is given for each question group [22]:
I. First group of questions: Demographics data
1) Regarding the education level, almost 60% of respondents (57,97%) have Master’s degree, followed by 13,04% with Ph.D.
2) When it comes to the career level, most of the respondents have a well-established career (70,29%); medium-long careers (6-10 years) have 18,12% of people, while 11,59% are in the early career stage.
3) More than 85% of the respondents are employed in public and private (business) sectors, with more or less even distribution between micro, small, medium and large companies.

4) Most of the respondents work in scientific, technical and engineering aspects (54,01%) followed by planning and scheduling (15,43%) and supervision (11,11%).
II. Second group of questions: Info about the organizations, their needs and plans related to the green jobs
1) Building design and construction companies are the most represented among the respondents (33,06%); electrical engineering companies are second, while roads engineering is third.
2) Only 12,20% of the companies do not work on projects related to CSUD or similar. Projects related to energy efficiency and sustainable building and construction are the most common, while other projects are much less present.
3) Despite the previous results, one-third of companies do not hire a green job specialist. From those who do, sustainable building and construction specialists and energy efficiency consultants are the most common green job experts. The presence of other specialists is very low.
4) According to the results, almost a quarter of companies have not implemented the concept of smart cities (24,53%). Energy efficiency, environmental protection, and traffic management are the most common projects related to this concept (42,45% combined).
III. Third group of questions: WB country’s needs and challenges related to green jobs
1) Regarding current and future challenges in the implementation of smart city projects, respondents indicated all proposed options as almost equally important (lack of suitable infrastructure, implementation capacity, political will on smart city initiatives; lack of tech skills and their short-term mindsets, social inclusivity, etc).
2) Only 4,41% of the respondents think there is enough public-private partnership in promoting of green jobs.
3) The respondents think financial and regulatory incentives, public-private relationships and capacity building would encourage businesses to invest in green jobs the most.
4) Based on the answers, professionals in sustainable building design and waste management, and urban planners for low-carbon urban development and renewable energy should be prioritized the most in Montenegro. These jobs have a combined share of almost 60%.
5) Almost half of the respondents think the government's role  in promoting green jobs is very high. Only 6,52% think this is not crucial in creating new green jobs.

IV. Fourth group of questions: Climate-smart urban development education
1) Current education programs are mostly inadequate to meet the needs of the industry for green jobs. Only 2,17% of the respondents think that existing education is sufficient for solving this problem.
2) In general, several green job disciplines should be studied in more detail in the future. The highest priority, though, is sustainable building and infrastructure design. 
3) A multidisciplinary approach is of the highest importance in education when studying the problems of climate-smart urban development.
4) To perform green jobs, future experts need to have an analytical approach (11,02%), an understanding of climate change (9,51%), and be problem-solving oriented (8,12%). Other competencies have lower importance.
5) Similar to the previous point, almost all respondents think green engineering should be studied in the new education programs to meet the EU labor market needs. 7) In half of the cases, the employer recognizes the importance of investing in the education of employees. This is very encouraging regarding creating future green jobs.
6) The respondents think Master’s (2-year study), Specialist (one-year study) and Workshops are the most appropriate education forms to meet green-job market needs.

V. Fifth group of questions: Climate-smart urban development future challenges
1) Almost 65% of respondents think employees will reorient to green jobs.
2) Based on the answers, there is a high need (85,51%) to start a green business in Montenegro.
3) Urban planning for sustainable, low-carbon development has the most chance to be the leading sector in creating new green jobs. Jobs related to sustainable design, green building engineers, and energy efficiency are also highly prioritized.
4) Most respondents (78,26%) are ready to adopt new methodologies and technologies to be competitive for future green jobs.
5) Only 10,14% of the respondents are familiar with the European Union standards in climate-smart urban development. This is also one of the indicators of the need to create new education programs.

6) Energy related and water related green technologies should be prioritized according to the results. A slightly lower priority is smart grids technology. 
5 Conclusion and further work
In today's context, where environmental concerns take center stage and the need for sustainable practices is crucial, green jobs have become increasingly important. Green jobs are synonymous with progress and sustainability, moreover, green occupations exhibit significant differences from non-green ones in that they exhibit higher levels of non-routine (e.g. creative problem solving) analytical skills as well as the higher intensity of standard human capital indicators of formal education, work experience and on-the-job training [23]. This is why adequate modernized training and qualified employees are needed to perform these new tasks [24]. In this regard, higher education institutions have a critical role, ensuring that individuals are well-prepared to meet the rising needs of green industries.  
Through initiatives like Smart WB, higher education institutions can effectively equip students with the competencies needed to embrace the challenges of climate-smart urban development and contribute meaningfully to the growing field of green jobs.
The comprehensive survey conducted within the framework of the SmartWB project in Montenegro aimed to gauge the industry sector's demands for green jobs and the corresponding state in higher education institution. In examining the survey results, a compelling contrast emerges between the demands for green jobs in Montenegro and the capacity of higher education institutions to meet these demands. The data underscores a significant surge in the need for skilled professionals in various sectors related to climate-smart urban development and green technologies. Notably, the respondents demonstrated a strong desire to transition toward green jobs, indicating a recognition of the economic and environmental benefits of such a shift. This heightened demand is met with a contrasting scenario within higher education institutions. While the survey highlighted the willingness of individuals to adapt to green job roles, it also exposed the inadequacies of current educational programs. The vast majority of respondents expressed dissatisfaction with the existing education system, perceiving it as insufficient to prepare young professionals for green careers. 
Moving forward, it is imperative to act on the survey findings. To bridge the gap between the rising demand for green jobs and the perceived limitations of higher education institutions effectively, a comprehensive reform of educational programs, curricula modernization, and targeted skill development within Montenegro's higher education sector becomes imperative. Initiatives to enhance educational programs, foster public-private partnerships, and create green job opportunities should be prioritized. Future work should focus on aligning education with industry demands, promoting the adoption of green technologies, and raising awareness of EU standards in climate-smart urban development.
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