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Abstract

The migration of young people from rural to urban areas poses a significant
challenge to the sustainable development of rural communities in North Macedonia,
leading to an aging population and diminished natural growth. This trend exacerbates
socioeconomic inequalities, fostering social insecurity and the exclusion of rural
youth. The far-reaching consequences of this migration influence both urban and
rural landscapes across various developmental domains. To that end, this research
aims to investigate the impact of main socioeconomic factors on rural youth
migration. A survey of 550 rural residents aged 18-40 addressed was conducted
using a tailored questionnaire. The data collection approach ensured nationwide
diversity across all Macedonian planning regions, nationalities, genders, and village
types. Data processing involved the application of standard descriptive analysis and
a binary logistic regression approach. Key findings show that factors such as gender,
marital status, region, nationality, education, employment, and ownership of family
agricultural holdings do not significantly impact rural youth migration. On the
contrary, having children, household size, perceptions of employment opportunities,
urban or rural lifestyle preferences, and overall rating of the quality of life in rural
areas exhibit notable significance. These findings contribute to a greater
understanding of the complexities surrounding rural youth migration. In conclusion,
the logistic regression model serves as a powerful tool to pinpoint crucial factors
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influencing rural youth migration. These insights provide a solid foundation for
shaping targeted policies, essential for retaining and supporting rural youth and
fostering sustainable development in both urban and rural areas of North Macedonia.

Key words: binary logistic regression, odds ratio, rural-urban migration, rural
policies

Introduction

A critical challenge that jeopardizes the future and sustainable development
of rural areas in North Macedonia is mass migration of younger population. The
ongoing trend of migration from villages to cities not only results in the aging of the
rural population but also contributes to a decline in the natural population growth
rate (Black, 2004). The current socioeconomic structure of rural areas significantly
influences the degree of social insecurity and social exclusion of the rural youth
population (Bock et al., 2015). Due to uncontrolled migration, numerous rural
settlements are experiencing complete depopulation. The 2002 census (SSO, 2005)
revealed that 145 settlements, constituting 8.5% of the total 1,781 settlements, were
depopulated. The number has risen to 205 empty settlements according to the last
2021 census (SSO, 2022), now making up 11.5% of the total. It is particularly
alarming in villages with fewer than 10 inhabitants, which now stand at 218 (12.2%),
and 684 settlements with fewer than 100 inhabitants (38.4%) out of the total number
of villages in Macedonia. This presents a looming risk of depopulation for these
settlements as well. Migration from rural areas is more prevalent, reaching up to
80%, compared to migration from urban areas (Jakimovski, 2002). The decision for
migration among young people is influenced by the geographical location of rural
areas, living conditions, infrastructure development, access to social and other
services, the labour market situation, and other factors (EESC, 2011). Due to these
factors, young people in rural areas face many serious problems: relatively high
unemployment, marginalization, lack of adequate resources, lower levels of
education than in urban areas, insufficient career opportunities, and notably,
unattractive prospects in the agricultural sector (Jakimovski, 2002). Given these
challenges, young people find themselves in a dilemma of “whether to stay in the
rural areas or seek opportunities elsewhere”. The Macedonian Government enacted
various programmes, strategies, and mechanisms for direct financial support for
youth in the agriculture and rural development, such as the National Employment
Strategies (2021-2027), EU Pre-Accession Assistance Rural Development
Programme, National Rural Development Programme, the National Youth Strategy
(2016-2025), etc. Despite this policy frame, the impact has been restricted,
prompting a detailed investigation into the underlying reasons. To address this, our
study delves into a model aiming to estimate the socio-economic factors that cause
youth migration.
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Material and Methods

The research utilized both primary and secondary data sources to investigate
the socio-economic status of young people in rural areas across all planning regions
of North Macedonia. A special emphasis was placed on ensuring balanced sample
representativeness based on gender, ethnic representation, and equal spatial
distribution in survey implementation in all eight Macedonian planning regions.
Primary data were collected in 2023, through a survey of 550 rural youth aged 18 to
40 according to the rural policy framework in the country, of which 523 are
considered valid. The questionnaire was tested for quality and then distributed
digitally by using Microsoft Teams and a hard copy.

The collected data underwent basic descriptive analysis to explain the main
characteristics of the sample. The binary logistic regression model in the research
was used to determine the general factors that influence the migration process of
rural youth, as a binary (dichotomous) response variable. Logistic regression
calculates the probability of success over the probability of failure in the form of an
odds ratio (David & Lemeshow, 2013). The odds ratio is a measure of effect size,
describing the strength of non-independent association between two binary
information values. The final result is not a prediction of a numerical cost, as a linear
regression, but a probability of belonging to certainly one of the conditions, that may
take on any values between 0 and 1 (ibid). The general form of the logistic regression
equation model is formulated as follows (Rusliyadi et al., 2022):

@BotB1X1+B2Xo+ +BnXn

P =1/X)= 7 1 eBotBiX1+BXot +Bnkn

P: the probability of Y occurring (0 = No plan to migrate, 1 = plan to migrate)

e: natural logarithm base

B o: interception at the y-axis

B 1 Ba,..., Bn: regression coefficients associated with the independent
variables X1,Xz,...,Xn respectively.

X1, Xz,..., Xn: independent (predictor) variables (predicts the probability of
Y).

The link function used is the logit of w ie. where = is the likelihood of the event
of the outcome Y.

Logit (—2
ogit | 7

) = o + B1 X1+ X5+ + BuXn
j

Independent Research Variables:
1. X; - Do you live in a rural area? (0 = No, 1 = Yes)

Agro-knowledge Journal, vol. 25, no. 2, 2024, 111-125 113



2. X3 - Gender (1 = Male, 2 = Female).

3. X3 - Marital status (1 = Single, 2 = In a relationship, 3 = Married, 4 =
Divorced, 5 = Widow)

4. X4 - Region (1 = Skopje region, 2 = Vardar region, 3 = East region, 4 =
Southwest region, 5 = Pelagonia region, 6 = Polog region, 7 = Northeast region, 8 =
Southeast region).

5. Xs - Nationality (1 = Macedonians, 2 = Albanians, 3 = Turks, 4 = Serbs, 5
= Roma).

6. Xs - Religion (1 = Orthodox, 2 = Muslim, 3 = Other).

7. X7 -Are you still in the education system? (0 = No, 1 = Yes).

8. Xg - What is your last completed level of education? (1 = No education, 2
= Primary education, 3 = Secondary Education, 4 = Higher education, 5 = Master's
degree, 6 = Ph.D

9. Xg - Do you have children? (0 = No, 1 = Yes)

10. X10 - Number of members in the household?

11. Xi1 - How do you evaluate the possibility of employment in your rural
environment? (1 — | am utterly unsatisfied; 7 — | am completely satisfied).

12. X1z - Are you employed? (0 = No, 1 = Yes).

13. Xi3 - Does your household have a family agricultural holding (farm)? (0 =
No, 1 = Yes).

14. X14 - Do you prefer an urban or rural lifestyle? (0 = No, 1 = Yes).

15. X35 - How do you evaluate the overall quality of life in your rural
environment? (1 — | am utterly unsatisfied; 7 — | am completely satisfied).

Results and Discussion

Description of the sample

The sample size after the questionnaire assessment consists of 523 young
individuals, of which 82% reside in rural areas, while 18% live in urban areas but
originate from rural backgrounds. In terms of gender distribution in the sample, 65%
are males and 35% are females, which is particularly crucial for the research,
considering the greater socio-economic challenges faced by women in rural areas
compared to their urban counterparts. Regarding territorial representation, the
distribution of respondents is almost uniform, with each eight statistical planning
regions contributing between 12% and 13%. According to the data on educational
attainment, the majority of participants have completed secondary education (54%),
followed by those with higher education (36%), elementary education (6%), and
postgraduate education (4%). These figures represent the highest level of education
completed, but it is important to note that 14% of participants are still in the
educational process. In terms of religious affiliation, 71% identify as Orthodox
Christians, 28% as Muslims, while other religious communities have minimal
representation. Data on the size of rural households show that the average number of
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members in rural households in the sample is 4.6, ranging from a minimum of 2 to a
maximum of 12.

Rural-urban migration analysis

The survey data on migration indicate that 72% of young respondents do not
plan to migrate from their rural environment (Fig. 1), out of which, 71% intend to
move abroad (external migration) and 29% to move to another location within the
country (internal migration). 26% plan to move specifically to urban areas, and only
3% to another rural setting (Fig. 2).

10%
In the country, in an
! 0,
urban environment

In the country, in
another rural ¢
environment

m Next year m |n 1-3 years
In 3-5 years 1 don't plan to migrate. 0% 20% 40% 60% 80%
Fig. 1 Answer to the question whether the Fig. 2 Answer to the question of where
rural youth intend to migrate in the coming the rural youth would migrate.
years.

In order to predict the population's predisposition towards the migration as a
critical question in the research “Whether the respondent plans to migrate from the
rural environment or not?”, a binary (dichotomous) dependent categorical variable
was considered with two categories: Yes (coding as 1) and No (coding as 0). The
interaction or dependence of this variable with multiple independent variables led to
the creation of a binary logistic regression model using the SPSS statistical analysis
software.

Block 0:

This block contains the results of the analysis without the independent
variables used in the model. The classification table of the dependent variable (Table
1), the equation's dependent variable table (Table 2), and the table of variables not
included in the equation (Table 3) are presented in this block, which serves as a
baseline for comparing the model with the included variables for prediction.
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Tab. 1 Classification table without independent variables

Classification TableP

Predicted
- - 5
Observed Do you intend to migrate? Percentage Correct
No Yes
Do you intend to migrate? No 379 0 100
Step 0 Yes 144 0 0
Overall Percentage 725
a. Constant is included in the model.
b. The cut value is 0.500
Tab. 2 Variables in the Equation
Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Step 0 | Constant -0.968 0.098 97.724 1 0.000 0.38
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Tab. 3 Variables not in the equation

Variables not in the Equation

Score df Sig.

Do you live in a rural area? 0.292 1 0.589

Gender 0.600 1 0.439

Marital status 3.154 1 0.076

Region 2.683 1 0.101

Nationality 0.142 1 0.706

Religion 1.064 1 0.302

Are you still in the education system? 0.112 1 0.738

Variables What is your Iagt completed level of education? 3.426 1 0.064

Step 0 Do you have children? 9.978 1 0.002

Number of members in the household? 0.069 1 0.793

Hov_v do you evaluate the possibility of employment in your rural 34 850 1 0.000
environment?

Are you employed? 1.148 1 0.284

Does your household have a family agricultural holding/farm? 12.54 1 0.000

Do you prefer an urban or rural lifestyle? 37.076 1 0.000

How do you evaluate the overall quality of life in your rural environment? 43.882 1 0.000

Overall Statistics 89.886 15 0.000
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Block 1:

This block displays the results of the regression analysis with the inclusion of
independent variables. When comparing this block to the previous Block 0, there is
an enhancement in the model due to the inclusion of independent variables. The
omnibus test of model coefficients (Table 4) produces a chi-square goodness-of-fit
test that determines whether or not the model is adequate (David & Lemeshow,
2013). The value of p which is < 0.05 confirms the significance of the model, which
implies that the model adequately explains the data.

Tab. 4 Omnibus tests of model coefficients

Omnibus Tests of Model Coefficients
Chi-square df Sig.
Step 93.653 15 0.000
Step 1 Block 93.653 15 0.000
Model 93.653 15 0.000

Nagelkerke's R-squared, which is an adjusted version of Cox & Snell's R
Square, is a modified version of the R-squared statistic commonly used in logistic
regression. It is designed to provide a measure of the proportion of the variance in
the dependent variable that can be explained by independent variables in a logistic
regression model (Menard, 2010). Unlike traditional R-squared, Nagelkerke's
version is bounded between 0 and 1, making it easier to interpret as a percentage of
explained variance in the logistic regression model. In this research case,
approximately 23.7% of the variation in the dependent variable is explained by the
model, indicating a relatively modest explanatory power (Table 5).

Tab. 5 Model summary

Model Summary
Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 521.9112 0.164 0.237
a. Estimation terminated at iteration number 5 because parameter estimates changed by less than
0.001.

Table 6 pertains to the Hosmer-Lemeshow test, which also produces a chi-
square statistic for model fit. Unlike the Omnibus test, here the p-value must be >
0.05, indicating no statistical significance, to confirm model fit. This is because there
should be no difference between the observed model and the predicted model in the
contingency table for unexpected situations in the Hosmer-Lemeshow test, as
observed in Table 7.
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Tab. 6 The Hosmer and Lemeshow test

The Hosmer and Lemeshow Test
Step Chi-square df Sig.
1 12.848 8 0.117

Table 7 displays the observed and expected values for the two categories,
"Yes" and "No." Notably, there is almost no difference between the observed and
expected values. This indicates that the model is appropriate and effectively
represents the data. The alignment between observed and expected values serves as
an indicator of the model's adequacy.

Tab. 7 Contingency table for the Hosmer and Lemeshow Test

Contingency Table for the Hosmer and Lemeshow Test

Do you intend to migrate? = No Do you intend to migrate? = Yes | Total

Observed Expected Observed Expected
1 51 48.913 1 3.087 52
2 49 47.169 3 4.831 52
3 41 45.436 11 6.564 52
4 43 43.985 9 8.015 52
Step 1 5 46 41.85 6 10.15 52
6 39 39.403 13 12.597 52
7 33 35.828 19 16.172 52
8 33 31.681 19 20.319 52
9 21 26.4 31 25.6 52
10 23 18.335 32 36.665 55

Table 8 provides information on how successfully the model predicts the
correct category when including independent variables in the study. We have
compared this table with Table 1 for classification shown in Block O to assess the
improvement. The model accurately classifies a total of 75.9% of cases (sometimes
referred to as the Percentage Accuracy in Classification - PAC). Specifically, it gives
an indication of the degree to which the observed results are predicted by the model
(Garson, 2014). The percentages in the first two rows of the table provide
information on the specificity and sensitivity of the model in the context of predicting
cases in both categories "Yes" and "No" of the dependent variable. Specificity, also
known as the true negative rate, refers to the percentage of cases correctly predicted
by the model that will not select the target category of the dependent variable (or the
reference category) (Yes=1, plans to migrate). The specificity for this model is
relatively high at 92.1%. Sensitivity, also known as the true positive rate, refers to
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the percentage of cases correctly predicted by the model that will select the target
category of the dependent variable (Yes=1, plans to migrate). The sensitivity of the
model is 33.3%, which is relatively low.

Tab. 8 Classification table - with independent variables

Classification Table?
Predicted
i i ?
Observed Do you intend to migrate? Percentage Correct
No Yes
. . No 349 30 92.1
?

Step 1 Do you intend to migrate? Yos 96 78 33
Overall Percentage 75.9

a. The cut value is 0.500

The last table (Table 9) illustrates the relationship between the independent
variables (predictors) and the dependent variable — whether the respondent plans to
migrate. Odds, or chances, represent the ratio of probabilities — P(0)/P(1). The beta
coefficient indicates the predicted change in Log Odds for a 1-unit change in the
independent variable. It can be positive or negative, with a corresponding t-value and
significance. If the Beta coefficient is negative, for every 1-unit increase in the
independent variable, the dependent variable decreases by the value of the Beta
coefficient. S.E. represents the standard error in the table, and Wald is a statistical
test for the significance of parameters following the chi-square distribution with
degrees of freedom equal to 1. Exponential B represents the odds ratio, which is the
likelihood of the event occurring or not (Garson, 2014).
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Tab. 9 Variables in the equation

Variables in the Equation

Agro-knowledge Journal, vol. 25, no. 2, 2024, 111-125

95% C.l.for
B S.E. | Wald | df | Sig. | Exp(B) EXP(B)
Lower Upper
Do you live in a rural area? 0.462 | 0.301 236 | 1] 0.124 1.588 0.88 2.864
Gender 0.163 | 0.235 | 0.481 | 1| 0.488 1.177 0.742 1.866
Marital status 0.166 | 0.202 0.678 | 1| 0.410 1.181 0.795 1.756
Region 0.042 | 0.049 | 0.746 | 1] 0.388 | 1.043 0.948 1.148
Nationality 0.25 | 0.175 203 | 1]0.154 | 1.283 0.911 1.809
Religion -0.446 | 0.299 2227 | 11 0.136 0.64 0.356 1.15
ill i i ?
Are you still in the education system 0285 [ 0327 | 0757 | 1|0384| 0752 | 0396 | 1420
- —
What is your last completed level of education? 0266 | 0175 | 2309 | 1| 0.129 1,305 0.926 1.839
Step | Do you have children? -0.765 | 0376 | 4138 | 1|0042| 0466 | 0223 0972
1 [ Number of members in the household? 0150078 | 372| 1|0054| 1161| 0998 | 1.352
How do you evaluate the possibility of employment in your
rural environment? -0.181 | 0.082 | 4904 | 1| 0.027 | 0.835 0.711 0.979
Are you employed? 0.114 | 0.151 0.567 | 1] 0.451 1.121 0.833 1.508
Does your household have a family agricultural holding/farm? 0392 | 0255 | 2371 | 1| 0124 0.676 0.410 1113
Do you prefer an urban or rural lifestyle? 0579 | 0145 | 16.023 | 1 | 0.000 056 0.422 0.744
How do you evaluate the overall quality of life in your rural
environment? -0.322 1 0.094 | 11.777 | 1] 0.001 0.724 0.603 0.871
Constant -0.049 | 0.876 0.003 | 1 | 0.956 0.952
121




Interpreting Odds Ratios:

. If Odds Ratio = 1, the probability (odds) of the model falling into the
target group (Yes, plan to migrate) is equal to the probability of falling into the non-
target group (No, does not plan to migrate).

. If Odds Ratio > 1, there is a greater likelihood of the case falling into
the target than the non-target group.
. If Odds Ratio < 1, there is a greater likelihood of the case falling into

the non-target than the target group.

Findings show that the following variables, "Gender,” "Marital status,"”
"Region," "Nationality,” "Are you still in the education system?", "Are you
employed?" and "Does your household have a family agricultural holding/farm?"
have demonstrated no statistically significant impact on rural youth migration, as
indicated by non-significant p-values (p > 0.05). These non-significant findings
suggest that these factors may not play a substantial role in predicting the likelihood
of rural youth migration in the context of this study. On the other hand, having
children was associated with a significantly reduced likelihood of migration, with an
Exp(B) value of 0.466 and a 95% confidence interval between 0.223 and 0.972,
suggesting a protective effect against migration. The number of members in the
household is marginally significant, showing a moderate increase in the likelihood
of expressing a desire to migrate. Those who perceive greater employment
opportunities in rural areas have approximately 18% lower odds of expressing a
desire to migrate. This effect is statistically significant at the 0.05 level. Individuals
preferring an urban lifestyle are less likely to migrate, with an odds ratio (Exp(B))
of 0.56 and a 95% confidence interval between 0.422 and 0.744. The coefficient is -
0.579, and the variable is highly significant (p = 0.000), indicating a substantial
impact. The participants who rate their overall quality of life higher have
approximately 32% lower odds of expressing a desire to migrate. This result is
statistically significant at the 0.05 level.

Conclusion

Young people are often mentioned in the context of change, improvement, and
the introduction of new perspectives, in a social and economic sense. The outflow of
youth from rural areas leads to changes in the socioeconomic function of villages in
the country, particularly in the realm of agricultural production. The study results on
migration indicate that 72% of young respondents do not plan to migrate from their
rural environment, a surprisingly high proportion given the overall conditions and
dissatisfaction with living conditions in rural areas, out of which, 71% intend to
move abroad (external migration), 26% plan to move to urban areas within the
country, and only 3% to another rural setting.

This study addresses the complexities of rural youth migration in Macedonia,
emphasizing the urgent need to improve the overall living conditions in rural areas
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through targeted interventions. The findings underscore the significance of factors
such as family structure, perceived employment opportunities, lifestyle preferences,
and subjective well-being in shaping migration decisions among the youth
population. In summary, the research highlights the utility of the logistic regression
model as a valuable tool for identifying key factors influencing rural youth
migration. By leveraging the insights provided by the logistic regression analysis,
policymakers can develop effective strategies to retain and support the rural youth,
laying the groundwork for sustainable development in both urban and rural areas of
Macedonia.
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dakTopH KOjU yTHUYY Ha MUTPAIH]y MJIaJIUX U3 PYPATHUX CPEIAMHA
y CjeBepHoj MakenoHuju

Mapuja [Njomesa Kosauesukj, JIazo JIumutpos, decnuna ITonoscka Crojanos™
Anexcanzipa Maprunoscka CTojuecka’

Y Yuueepsumem ,, Ce. Hupuno u Memoouje, Ilowonpuepednu uncmumym, Cxonsve,
Cjesepna Maxeoonuja
2Vuueepsumem ,, Ce. Bupuno u Memoouje, Ilomonpuspeono — npexpambenu paxyimen,
Cronmwe, Cjegepna Maxeoonuja

Caxerak

Murpaigja MIagux U3 pypaaHuX y ypOaHa mojapydja mpecTaBiba 3HaYajaH U3a30B
3a OJIP)KUBH Pa3Boj pypasiHux 3ajeanuna y CeBepHoj MakenoHHju, IITO TOBOIH 1O CTaperha
CTAHOBHMIIITBA U CMamCHha MPUPOJHOr mpupariraja. OBaj TpeHJ MOropIiiaBa COIKO-
SKOHOMCKE HEjeAHAKOCTH, ITOJCTHYYNN COLMjalHy HECUTYPHOCT U MCKJBYYEHOCT PypajHe
omnanuee. JlanekocexxHe IOCIEMIe OB MHUTpalije YTHYy U Ha ypOaHa W Ha pypajiHa
HoJpyYja y pa3iHYuTHM Pa3BOjHUM JoMeHHMa. CTora, OBO HCTpaXXMBamke MMa 3a Wb J1a
UCTPaXH YTHULAj TJIaBHUX COLMO-CKOHOMCKHX (PaKkTopa Ha MHIPAlHjy MIAJUX ca ceja.
HctpaxuBame je cnpoBemeHo Ha 550 pypamHumX cTaHoBHHKa crapoctd 18-40 rommHa
KopummhemeM mpuiaroleHor ymutHHKA. [IpucTyn mpuKyrieamy mojaraka ode3denno je
MOKPUBEHOCT ~ Pa3lIMUUTOCTH IIUPOM 3€MJb€ Yy CBUM IUIAHCKHM  pErHOHHMMA,
HallMOHAJTHOCTUMa, TIOJIOBUMa M THIIOBMMa cena y Makenonuju. OOpasa mojaraka
nojipasyMeBaja je IMPUMEHY CTaHJap/HE IECKPUITHUBHE aHallM3e M IPUCTYN OUHapHe
noructuuke perpecuje. KipydHu Hanmasu mokasyjy Aa (akTopu Kao IITO Cy IoJ, OpadHu
CTaTyC, PErHOH, HAIIMOHAIHOCT, 00pa30Bame, 3al0CiIeHhe U MOPOANYHA OJLONPUBpEIa HE
yTU4y 3Ha4yajHO Ha MHTpalujy Miaaux ca cena. MelyTum, umaru neny, BelUUHHA
noMahHWHCTBa, TMepreniyja MOTyhHOCTH 3amollbaBama, npedepeHnrje ypOaHOT WU
PYpaHOI HAauMHA JKMBOTA M OLEHA OIIITH KBAJHUTET JKMBOTA Y PYPATHHM IMOIPYYjUMA
NOKa3yjy 3HadajHa CHrHM(UKaHTHOCT. OBM Hajla3u JONpHHOCE OOJEEM pazyMeBamby
CJIOKEHOCTH OKO MHIpalMje Miagux ca cena. Y 3akJbydKy, MOkeMo pehu na monen
JIOTUCTHUYKE PETPECcHje CITy>KH Kao MONHO CPeJICTBO 3a NPEIN3NPabe KJbYIHUX (haKkTopa KOju
yTHU4y Ha MUTpalMjy Miaaux ca cena. OBH yBUAM MPYKajy CONUIHY OCHOBY 33 OOJHUKOBaE
MJbAaHUX MOJIMTHKA O CYIITHHCKOT 3Ha4aja 3a 33/Ip>KaBarbe U MOAPIIKY pypaiHe OMIIaIuHe
U TOACTULIAKE OAPXKHUBOT pa3Boja y ypbaHuM u pypamHuMm mnonapydjuma CeBepHe
Makenonwuje.

Kmwyune pujeuu: OuHapHa JOTUCTHYKA PErpecHja, OMHOC IAHCE, PYpaTHO-
ypOaHe Murpariyje, pypajiHe MOJUTHKE
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