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Abstract 

International migration is a well-known phenomenon all over the world. Albania, a small country on 

Southeastern Europe’s Balkan Peninsula, has been no exception to experiencing both emigration and 

immigration. Based on information gathered form INSTAT, Institute of Statistics Albania, migration 

has been observed to have far larger numbers than immigration for this country, based on information 

gathered since the year 1990 when the transition from communist regime to a democratic country 

began. One of the countries where Albanians have immigrated and settled with their families is Canada. 

The focus of this study is to research, develop and implement a geospatial agent-based model to 

simulate the process of settling in a new location for Albanian immigrants in Canada. Data gathered is 

based on Canadian Census for households and languages spoken at home particularly Albanian 

language. This model is implemented using NetLogo with real geospatial datasets. The proposed model 

has the potential to be used as part of the planning process by the Albanian State Minister for Diaspora, 

whose mission is to promote and strengthen the overall cooperation between the Albanian communities 

living outside of the Republic of Albania and the host countries, in every aspect. 

 

Keywords: Geospatial, Agent-based model, Immigration, Albanians, Canada.  

 

DOI: 10.7176/JSTR/7-07-01 

 

 

1. Introduction 

It is a well-known phenomenon that many residents of the second world countries [1] have left their 

countries in search of better opportunities in the first world countries [1]. Albania, a country on the 

Balkan Peninsula in southeastern Europe, as part of this category was no different than other second 

world countries related to the massive emigration. 

 

1.1 Albanian Emigration 

Albania was the poorest country of Europe when the communism regime was demised from the 

country in 1990. In the following years an estimate of 15-20% of the residents left the country due to 

the difficult economical and political situation and the removal of the isolation law [2][3]. 

1997 was another year with a high number of emigrants for Albania due to the collapse of the 

pyramidal scheme companies that left many in a devastating situation with no means of supporting 

themselves and their families [4]. 

Albanian emigration changed from illegal to legal and many skilled workers have left the country since 

2010 due to the first world countries immigration policies changes [4][5]. (Table 1 showing numbers 

for Albanian migration). 
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Table 1. Number of emigrations, immigration, and net migration, 2014-2019 

Years Emigration Immigration Net Migration 

2014 46,525 24,740 -21,785 

2015 41,443 20,843 -20,600 

2016 32,532 23,060 -9,473 

2017 39,905 25,003 -14,902 

2018 38,703 23,673 -15,030 

2019 43,835 20,753 -23,082 

The data in the table above are available from The Institute of Statistics (INSTAT) Website, Albania 

(http://www.instat.gov.al). 

 

1.2 Immigration in Canada 

Canada is otherwise known as the Land of Immigrants due to welcoming millions of newcomers in the 

last 200 years [6]. It is a first world country part of the G7 (an inter-governmental political forum) [7], 

with two official languages, English and French, and a Constitution that has Multiculturalism, as part of 

the “Canadian Charter of Rights and Freedoms” that indicates that Canadians celebrate, and respect 

one another, and together live in harmony [6].  

 

1.3 Albanians in Canada 

Canada with its powerful political and economical presence has been one of the preferred choices for 

the Albanian immigrants. Many have applied to become Canadian permanent residents since the 1990s 

when the isolation policy was lifted for Albanians. Since 2015 that Canada has introduced a new 

immigration policy called Express Entry [8] there has been an increase in the number of Albanian 

newcomers in Canada, and they have settled in different provinces around the country [9][10].  

 

1.4 Choice of Province for Albanian newcomers 

In this article we will at first focus on Albanian speaking households and their geographic distribution 

among the Canadian Provinces based on the 2011 census data. Then we will describe a prototype 

agent-based model project, build in NetLogo [11] using the GIS extension [12], that was used to 

examine a newcomer’s choice of Province for settlement based on a set of rules for the agents that will 

represent the Albanian newcomers. Then we will discuss the findings after the comparison between the 

results of our prototype and the data related to Albanian households on the 2016 census data. 

 

2. Methodology 

Our focus is to create an agent-based model that allows experimenting and testing the behaviour of 

Albanian newcomers to Canada related to their choice of residency. 

 

1.1 Study Area 

Canada is located in the North America continent with 3 frontiers being oceans, Atlantic, Pacific, and 

Arctic, and one being the USA. The country includes five distinct regions: The Atlantic Provinces, 

Central Canada, The Prairie Provinces, The West Coast, The Northern Territories [13] [14]. 

The National Capital is Ottawa, chosen as the capital in 1857, located on the Ottawa River [14].  

Canada has ten provinces and three territories, where reside about 34 million people. Each province 

and territory has its own capital city. Most of the Canadian population lives in the city, while the rest 

have chosen to live in small towns, rural areas and in other areas in between [13] [14]. 

 

1.2 Datasets 

In order to simulate the Albanian newcomer immigrant spatial dynamics for the choice of residency 

location in Canada, information about Albanian household distribution among provinces and territories 

was gathered from Statistics Canada [9][10]. This information was compiled in a table representing the 

number of the households where Albanian language was spoken across Canada (Table 2).  
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Table 2. Number of Households where Albanian language is spoken 

Province or Territory Census 2011 Census 2016 

Newfoundland and Labrador / Terre-Neuve-et-Labrador 100 90 

Prince Edward Island / Île-du-Prince-Édouard 105 100 

Nova Scotia / Nouvelle-Écosse 270 305 

New Brunswick / Nouveau-Brunswick 15 50 

Quebec / Québec 2,540 2,960 

Ontario 18,275 20,120 

Manitoba 330 385 

Saskatchewan 180 430 

Alberta 1,775 2,395 

British Columbia / Colombie-Britannique 1,410 1,545 

Yukon 0 10 

Northwest Territories / Territoires du Nord-Ouest 10 10 

Nunavut 0 0 

The data in the table above are available from the Statistics Canada Website, Census 2011, and Census 

2016 (https://www.statcan.gc.ca/eng/start). 

 

A shapefile map that includes information dataset related to Canada’s provinces and territories was 

found on Statistics Canada website [15]. 

 

1.3 Agent-based Model 

In this study, we are proposing a model that was built to realistically represent the residence selection 

behaviour of Albanian newcomer immigrants arriving to a Canada, and the emerging patterns of spatial 

distribution in the country. Immigrants’ choice of the residential location is influenced by the presence 

of family, friends, and other people of the same nationality. One element that will influence their 

decision is their expectations related to jobs, the economic status, and wellbeing for the future. 

For the proposed model, Canada and its provinces and territories acted as the world or environment, 

while Albanian immigrants were considered as agents, and their decision process to select a place to 

live was simulated by a set of rules to follow to reach a decision for a location.  

Firstly, agents in red, person shape, representing existing Albanian households were added in each 

province corresponding the values on Table 2, column Census 2011. Then the newcomers were added 

in green person shape as free agents. Attributes such as place distance sensitivity from Albania, 

expectations, level of indecisiveness were used in the decision-making process of the agents.  

The rules set for the agents representing newcomers were: 

a. Albanian immigrant agents will move to areas where other expats are present. (When the 

immigrant arrives, the province selection begins, and the location is considered favourable if 

there are already Albanian immigrants in the province.) 

b. Albanian immigrants prefer to be in provinces that offer shorter distance flight options to 

Albania. (Immigrants leave their old life including friends and family when move out of the 

country, understandably they prefer to settle in areas where they have a possibility to take a 

flight back to Albania to visit from time to time. In our model the less flight hours to reach 

Albania that a province offers the better is for a newcomer.) 

c. The economic situation of a province will influence the decision of the agents (Immigrant 

agents are most likely to locate in areas with higher job opportunities.) 

d. The marital status of an immigrant will increase the percentage of the decision to be random 

(Single immigrants tend to take more risk and thus are more open to relocate to areas not 

explored yet by their known expats. On the other hand, immigrants with kids, especially 
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infants tend to prefer to stay closer to the expat community as they need more help to integrate 

their entire family in the new environment.)  

Once all the rules are evaluated, the agent will move to the province of their choice and will appear on 

a random point inside the province polygon that the agent chose in a green person shape. 

 

 

 

 

 

Figure 1: GIS extension and immigrant agents specified in the model project 

 

 

 

 

 

 

 

 

Figure 2: Setup method. Called on click of the setup button. The functions to setup the maps, load 

Albanian immigrants on each province or territory, load the names of the provinces on the centroids of 

the province polygons are called respectively 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Existing Albanian households represented as agents in each province 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: NetLogo sliders and buttons interface 
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3. Results 

Several tests were conducted, using 4 variation variables, as shown in Figure 4, the first one represents 

the number of newcomers that the simulation is ran with, the second the level of uncertainty that the 

agent tolerates, the level that the expectations that the newcomer has affect the decision, the sensitivity 

level that the agent has towards the distance between Albania and the province. 

The preferred provinces for settlement were Ontario followed by Quebec. After a series of number 

combinations of the variables, 20 test cases were run for each combination. The average of the results 

was calculated and the resulted numbers per province were compared with those of the Census 2016 for 

the households were Albanian was used. The numbers were similar with most of the difference being 

the Territories (Table 3). For more accurate results the model can be improved by taking into 

consideration the internal migration of Albanians in Canada, different incentives and immigration 

strategies and policies that different provinces have implemented and the newcomers’ financial status 

before immigration. 

 

Table 3. Test results for number of Households where Albanian language is spoken 

Province or Territory Results 

Newfoundland and Labrador / Terre-Neuve-et-Labrador 102 

Prince Edward Island / Île-du-Prince-Édouard 110 

Nova Scotia / Nouvelle-Écosse 297 

New Brunswick / Nouveau-Brunswick 23 

Quebec / Québec 3,071 

Ontario 20,808 

Manitoba 369 

Saskatchewan 230 

Alberta 1,884 

British Columbia / Colombie-Britannique 1,496 

Yukon 0 

Northwest Territories / Territoires du Nord-Ouest 10 

Nunavut 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Newcomer immigrant agents represented by green person shapefile 
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4. Conclusions 

In this study, we created an agent-based model project, by using NetLogo and its GIS extension, a 

vector dataset map of Canada and Canadian Census datasets of households where Albanian is used as a 

language. This environment was used to visualize the distribution of Albanian immigrants in each 

province based on the Census 2011 dataset and analyze the spatial decisions for settlement of the 

agents representing Albanian newcomer immigrants in Canada. To do so, multiple variables were 

considered in the formulation of the model. The resulted data were compared with the data related to 

Albanian households on the 2016 census data. The resulted numbers were similar to those of the 

census. 

This research a new contribution to the research of agent-based modeling for the immigration of 

Albanians to Canada. This model can be ameliorated and turned into a decision platform that would be 

of assistance in the planning of events and projects by the Albanian State Minister for Diaspora that is 

responsible for aiding Albanians living outside of Albania to have access to means that help them 

maintain their culture and tradition while embracing the culture of the country they live in [16]. 
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