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Education is considered one of the main drivers of welfare in society. The OECD stresses 
the importance of understanding the factors determining teacher demand and supply, 
such as the age structure of teachers, enrollment rates, starting and ending age of 
compulsory education, average class size, the teaching load of teachers, teacher 
education, employment and working conditions, and job opportunities outside 
education [1]. These factors have potentially strong implications for the quality and 
equity of education. 

Education systems are complex adaptive systems affected by laws, culture, and ethos [2 
- 3]. Educational policies cannot be simply copied from one system to another because 
actors in a different system may react to the same policy differently [4 - 5]. However, 
educational policymakers often pass legislation based on linear cause-effect models [3], 
[6 - 8]. Literature review [9-19] shows that, no system dynamics (SD) model exists to study 
the dynamics of teacher supply and demand at the national, municipal, and school levels 
and forecast the impact of various policy tools. 

The task addressed in this study, contracted by and carried out in collaboration with the 
Ministry of Education and Science in Latvia, has been to create an SD simulation model 
that facilitates the analysis of the demand for and the supply of teachers in Latvian 
schools under a variety of educational policies. The education system of Latvia and 
demographics are described in [20-23]. 
 
To meet the demand for educational policy assessment, a model for policy scenario 
simulations was developed to create future scenarios of the demand and supply of 
educators in Latvia and identify policies leading up to them. The main structure of the 
model is presented in Figure 1.  
 
 
 
 
 
 
 
 
 
 

 

Figure 1: Structure of a policy testing tool for the demand and supply of educators. 

The structure of the model revolves around two aging chains that consist of: 
- cohorts of the pupils characterized by the subject that they (choose to) study and 

the school they attend, that, altogether, constitute the educational demand.  
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- cohorts of educators, characterized by their competencies (originating from their 
original and lifelong training as well as their school affiliation(s), that, altogether 
constitute the educational supply. 

The model has been initialized with data from 2022 thus the aging chains have been 
supplied with information dating back to the start of the millennium. The model builds on 
the assumption that the educational system from then on will evolve following the 
educational laws and regulations. Admittedly, there are a variety of legacy issues that will 
cause the system only to adapt to that law and those regulations over a transition period, 
- issues that are not captured in full detail by the model. Consequently, the validity of the 
model results will improve as time passes towards 2050. 

The model hosts 2282 variables (64 stocks) expanded to 9 393 669 variables across 73 
main and sub-dimensions. DT = 1 year.  

Model validation was conducted in two ways. First, it was confirmed that the model 
produces results that align with the historic development (2000 – 2022) and effectively 
allows to balance the future demand for education with the supply of educational 
capacity, - and that the model is appropriately sensitive to the policies assessed. The 
implication is that, while a balance may be attained, the recruitment policies influence 
the working conditions (say, part-time with significant overhead vs. full-time with less 
overhead) and therefore, expectedly, the educational quality on offer. Secondly, 
representatives from the Ministry of Education and Science, educational administrators 
at the municipal and local levels, as well as representatives of the educators (union 
members) expressed satisfaction when confronted with the model interface and the 
results produced by the model. The results were interpretable and triggered important 
discussions regarding the policies currently proposed by the Ministry. 

The necessity of having such a model-based planning tool becomes evident as it 
highlights the intricate balance between supply and demand policies. Implementing 
changes on either side - whether by increasing teacher recruitment or adjusting workload 
policies - requires concurrent adjustments on the other side to avoid mismatches. 
Without such a tool, the risk of either a surplus or a shortage in teacher supply, relative 
to demand, increases. Such a mismatch would cause inefficiencies and potential 
disruptions in the education system. Therefore, a robust model not only aids in foreseeing 
potential challenges, but also provides actionable insights that are useful when we try to 
align teacher supply with evolving educational demands under current educational 
policies. Such an alignment is essential in order to maintain a balanced and efficient 
education system capable of adapting to both current and future challenges. 

Analysis shows that, while various scenarios offer insights into how we may address 
educator deficits and surpluses, as well as workload imbalances, challenges persist in 
achieving an optimal balance between the demand for and the supply of teachers. 
Further refinement of recruitment strategies and ongoing monitoring are crucial 
remedies to ensure a sustainable education system. This research provides valuable 
insights and a vehicle by which policymakers and stakeholders may facilitate a more 
effective higher education institutions education of teachers and their workload 
allocation in the school system to improve educational outcomes in Latvia.  
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