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Abstract: The movement of people into and out of the Zimbabwean borders has become a topical issue in every sector of 

the country. The main devastating movement is when a lot of skilled professionals leave the country to other countries in 

search of greener pastures without ploughing back home and left the country of origin with few or no skilled personnel to drive 

the economy forward. Zimbabwe is one of the developing countries that have suffered the “brain drain” for the past decades 

and currently there seem no solution to stop this emigration. There is no equal balance between immigrants and emigrants. In 

this paper, we investigate the trend analysis of Zimbabwe migration using Mann-Kendall and Sen’s Slope test. We find Mann-

Kendall Test imperative in the analysis of trends of migration since it most requires data which is not normally distributed and 

data which contains extreme values which are difficult to handle using parametric test. Firstly, we investigate the direction of 

the trend and then its magnitude in terms of slope. Results show that there is a significant increase in the number of migrants 

going out of Zimbabwe to other countries over past two decades. This is indicated by high positive magnitudes in trend or the 

Sen’s estimator. On the other hand, there is insignificant trend of inflows from other countries into Zimbabwe over a decade 

from February to December, except in every January. 
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1. Introduction 

This paper develops a methodology for trend analysis of 

migration in Zimbabwe. Trend analysis helps to identify the 

net migration status not in exact figures but a close intuitive 

of things on the ground. Generally, our aim is to investigate 

the nature of migration values to determine if they increase or 

decrease over time. Statistically, we wish to determine the 

probability distribution in which migration values evolve 

over time. That is, describing the rate of change with respect 

to the change in the central tendency value of the 

distribution. We also discuss the magnitude of the gradient of 

the trend line as well as the nature and direction of it (if 

significant). The elementary principle of migration research 

has been focusing on the notion that areas differ in their 

attractiveness to possible migrants. Vincent and Macleod [22] 

identified three extensive sets of causal variables underlying 

spatial choices to migrate namely; demographic variables, 

socio-economic variables and geographic variables. People 

migration in Zimbabwe is characterised by a number issues 

such as; tourist attraction centers, the status of the economy 

and the political ambiguity. It has been an area of concern to 

the Zimbabwean government for a decade now that its skilled 

workers are warmly accepted in the neighbouring countries 

such as South Africa, Zambia, Namibia, Botswana and 

Mozambique [15]. 

A person is being trained for at least two years but after he 

or she has finished training choose to work in another 

country, abandoning his/her own country. Human capital is 

expensive to acquire through training and it is known that 

skilled human labour is very vital for economic growth. 
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Hence there is need to protect such precious resources in the 

country. Due to economic and political instability in 

Zimbabwe, there are uncertain raising fears that what 

happened in the 1960s, 1970s and the era of 2005-2008 

would haunt the country again. There was exodus of skilled 

personnel from the country looking for “greener pastures” 

elsewhere outside the borders, this is called “brain drain” 

[15]. Brain drain usually occurs when the country of origin 

has nothing or less to offer as remuneration to match 

expectations and standards of skilled workforce [21]. 

Recently the government of Zimbabwe advocated for 

returning skilled workers from abroad through different 

initiatives such as raising salaries of civil service to match 

regional counterparts, offer incentives to those investors who 

would invest in foreign currency, availing inputs to 

agriculture at very low interest rates, economic and political 

reforms, STEM promotions and others. Due to inconsistency 

of Zimbabwe government policies in economic and political 

arenas, it becomes difficult to attract anyone from oversees 

and regional circles. Therefore, there was a floppy in the 

initiatives. The education and health sectors were not spared 

from the draconian maneuver and were the worst hit to the 

extent of deploying the army to teach and mark examination 

scripts of both ‘O’ and “A”-levels [21].  

Due to economic hardships, most women and men have 

resorted to earn a living through trading; cross borders have 

increased drastically by means of the malaicha 

(transporters). The cross borders spend a day or so in the 

neighbouring country ordering stocks for resale back home. 

Immigrants we receive nowadays are mainly university 

students coming on vacation and tourists in areas such as 

Victoria Falls, Inyanga mountains, Chinhoyi caves and 

Great Zimbabwe ruines. Zimbabwe has lost its glamour for 

the past decades due to economic and political factors; and 

very few migrants are attracted specially to work and do 

business formally in the country [21]. A Zimbabwean 

survey was conducted and 900 skilled workers were 

participants. Findings were that, 57% of the sample were 

geared to move outside the country, while 29% had to go 

back home and give it a thought and only 13% were 

undecided about the issue (inconclusive) [21]. It was also 

reported in the survey that participants registered high 

levels of displeasure with the basic human needs such as 

salaries, clothing, food, education, medical services and 

shelter among other things like cost of living, taxation, 

sanitary protection and future of the children. Most 

Zimbabweans have always had zeal to emigrate from their 

country seeking for greener pastures and some as political 

refugees. Tevera and Crush [21] argued that about 62% of 

women in Zimbabwe wants to migrate to other surrounding 

countries, the percentage is slightly higher than men. Again, 

in the survey it was noted that the most age group with the 

passion to emigrate is the age of 25-35.  

A plethora of researchers of migration have examined a 

wide range of migration theme such as; undocumented 

migration, the dimensions of migration, the “brain drain”, 

return migration, diaspora engagement, abuse of “migrants” 

human rights and migrant identities [2, 7]. Analysis of 

migration in Zimbabwe is very complex as it involves 

dynamic and diverse variables. Due to this complexity, this 

paper wishes to explore the trend analysis of Zimbabwe 

migration using Mann-Kendall and Sen’s Slope test. The 

major drivers of Zimbabwe migration are still sketch to most 

researchers while the bottom reason pin point to food 

insecurity, job insecurity and health issues [3-6]. 

2. Material and Methods 

2.1. Data Collection 

Data for this study is monthly which spans from year 2001 

to 2017 June. This paper mainly focuses on two variables 

(time series) i.e the Total arrivals into Zimbabwe (summing 

up the number of immigrants, visitors from abroad and 

residents returning from abroad) and Total departures from 

Zimbabwe (summing up the number of emigrants, departing 

visitors and residents visiting abroad). We collected primary 

data from our national border posts and international airports 

particularly, Beitbridge border post, Chirundu border post, 

Nyamapanda border post, Victoria Falls border post, 

Plumtree border post, Mutare border post and Harare 

International Airport which is now Robert Mugabe 

International Airport through interviews and questionnaires. 

Most of secondary data were obtained from Zimbabwe 

National Statistics Agency (ZIMSTAT) and validation of our 

results was done at different borders and airports. Due to 

many missing monthly data on some of the time series, we 

have resorted to concentrate much on totals as a stop gage 

measure and we believe there is no much loss of generality 

especially to our conclusions. 

2.2. Trend Detection 

We applied Mann-Kendall test to detect the existence of 

trend in the time series. Mann-Kendall Trend test is a rank-

based non-parametric technique for investigating the 

existence of trends in time series data. The algorithm was 

originally derived by [13] and [10]. According to Drapela 

and Drapelova [8], data points in a time series are ranked 

according to time, each data point is sequentially treated as a 

reference point and then comparison is made to all following 

data points. We prefer non-parametric test in this study to 

parametric test because it has an advantage that it does not 

require prior determination of the underlying probability 

distribution of the random variable and also the method is not 

affected by outliers. In fact, it does not require the data to be 

normally distributed [8, 9, 24]. Since the test statistic works 

based on the sign difference rather than on the magnitude of 

the data itself, it is less affected by the outlier of the data 

[16]. We find Mann-Kendall Test imperative in the analysis 

of trends of migration since it most suit data which is not 

normally distributed and contains extreme values which are 

difficult to handle using parametric test (parameter estimation 

may be distorted). We have noted that migration data have 

the above mentioned attributes mainly due to unforeseen 
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events such as natural hazards, famine and political 

quagmire. 

The Mann-Kendall test possesses two important 

parameters used to detect the existence of trend in data. The 

first parameter is the significance level that shows the 

strength of the trend. Secondly, the slope magnitude estimate 

that indicates both the direction and the magnitude of the 

trend. We wish to test null hypothesis �� of no trend, against 

the alternative hypothesis ��  of monotonic increasing or 

decreasing trend. The data points in the time series are 

ordered and individual data point is compared with all 

successive points. Let � be a statistic such that if a data point 

from a future time period is higher than a data point from a 

prior time period, a one will be added to it. Otherwise, a one 

will be subtracted from � (2) [1, 8, 20, 24]. The M-K test 

statistic S is presented as: � = ∑ ∑ ��	
�� − ��������������� 	                    (1) 

and 

��	
�� − ��� = �+1				��		�� − �� > 00						��		�� − �� = 0−1				��		�� − �� < 0			            (2) 

Where ��  and ��  are monthly values in months �  and � , � > �. 

A positive �  shows a monotonic upward trend whereas 

negative value of � shows a monotonic downward trend [11, 

18]. The distribution has mean � �! = 0  and variance "# 

given as: 

"# = $	 	 − 1! 2	 + 5! − ∑ '�
'� − 1�
2'� + 5�(��� ) ��* (3) 

where + is the number of the tied groups in the data set and '� 

is the number of data values in the j
th

 tied group. The statistic � is roughly normal distributed provided that the ,-transform 

is employed: 

,- = .
/��0 				��		� > 00											��			� = 0/��0 				��		� < 0 			                           (4) 

Where ,-	~2 0,1! . A positive value of ,-	  indicates an 

upward trend whereas its negative value indicates a 

downward trend. Alternatively, the trend is considered 

significant if ,-	appears greater than ,4 #5  where 6 represents 

the significance level [1, 14, 17]. 

2.3. Magnitude of Trend 

The Sen’s slope test was used to estimate the magnitude of 

trend in time series data. This test was developed by Sen in 

1968 [19]. It is used to predict the magnitude of the trend, 

sometimes called the Sen’s estimator. Aa set of linear slopes 

is computed as: follows: 

7� = 89�8:��; 	 , � = 1,2, … , 	; 	1 ≤ � < � ≤ 		        (5) 

where 7 is the slope at time k, ? are data points at time i and 

j, 	  is the number of data points. Sen’s slope is then 

computed as the median from all slopes: @	 = 	AB7�C		7�	. 
The intercepts are computed for each time step t as: CE = ?E − @ ∗ t                               (6) 

and the corresponding intercept is also the median of all the 

intercepts. The upper and lower limits of the confidence 

interval of the Sen’s slope are also calculated by this function 

[14, 17, 19]. The positive Sen’s slope estimate shows an 

upward increasing trend, while a negative estimate indicates 

a downward decreasing trend [23]. Furthermore, the value of 

Sen’s slope estimate shows also the magnitude of the of the 

trend, either increasing or decreasing. 

3. Results and Discussions 

3.1. Total Arrivals 

We analysed data to investigate the presence of trend in 

each month from year 2001 to year 2017 e.g. January 2001 to 

January 2017, February 2001 to February 2017 and so on. 

There is an insignificant increase or decrease in the number 

of migrants coming to Zimbabwe especially from February to 

December. Only January has a significant decrease in total 

arrivals, indicated by a significant decreasing monotonic 

trend of magnitude -5.664, see Table 1 and a + − HCIJB less 

than the significant value (6 = 0.05). Our analysis shows 

that there is no statistically significant trend of total arrivals 

from February to December for the period 2001 to 2017, 

rather there is an insignificant upward trend in February and 

April, with the remaining months experiencing insignificant 

downward trend (Kendall’ s tau and Sen’s slope in Table 1; 

Figure 1). This indication is emphasised by the Sen’s slope 

estimates which are considerably very low. Time series 

(months) with statistically significant trends are indicated by 

two stars (**), conversely months with no significant trends 

are indicated by (NS) (Table 1). 

Table 1. Summary of M-K and Sen’s slope test results for Total arrivals. 

Series\Test Kendall's tau p-value Sen's slope 

Var1 1,000 < 0,0001 1,000 

Jan ** -0,533 0,005 -5,664 

Feb (NS) 0,117 0,558 3,161 

Mar (NS) -0,059 0,787 -0,477 

Apr (NS) 0,092 0,652 1,667 

May (NS) -0,059 0,787 -0,924 

Jun (NS) -0,017 0,964 -0,216 

Jul (NS) -0,200 0,300 -4,146 

Aug (NS) -0,100 0,620 -1,978 

Sep (NS) -0,133 0,499 -2,862 

Oct (NS) -0,151 0,443 -2,764 

Nov (NS) -0,209 0,279 -3,063 

Dec (NS) -0,250 0,192 -3,258 

We suggest that Zimbabwe’s economic hardships and 

political instability have a positive contribution to low turn up 

of migrants into the country. Our results in Table 1 and Figure 

1 are also confirmed in [12], that there is insignificant increase 
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in the number of migrants in the country for a decade due to some economic and political factors. 
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Figure 1. Trend analysis of Total arrivals depicting Sen’s slope. 

3.2. Total Departures / Exit Migrants 

Total departures comprise of residents visiting abroad, 

emigrants and departing visitors. Generally, our main focus is 

on migrants who cross the Zimbabwean boarder to other 

countries, regional or international. The results (Table 2) 

point out that there is an influx of migrants going out of the 

country either for a short visit or long visits or seeking 

permanent residence in other countries. There is increasing 

monotonic trends in all of the months from January to 

December, with October and December registering the 

highest as indicated by highest magnitudes (Sen’ slope) of 

more than 24 000 (Table 2; Figure 2). The p-values are less 

than the significance level (6 = 0.05) in all the time series 

(months). In this regard �� (no trend) is rejected in favour of 

the alternative hypothesis. All time series with two stars (**) 

(Table 2) have significant monotonic trends. The population 

of able bodied mainly skilled and unskilled men and women 

are leaving the country for greener pastures in other 

countries. We could have shown that 20-30 and 31-40 age 

groups are the most affected and are leaving the country 

through some graphical representation but due to limited data 

we just make assumptions in this paper. Anyway, graphs in 

Figure 2 are unequivocally presenting multitudes of 

Zimbabweans migrating to other countries any time of the 

month mainly South Africa. 

Table 2. Summary of M-K and Sen’s slope test for Total departures. 

Series\Test Kendall's tau p-value Sen's slope 

Var1 1,000 < 0,0001 1,000 

Jan ** 0,667 0,000 22802,056 

Feb ** 0,617 0,001 20725,036 

Mar ** 0,700 0,000 17980,538 

Apr ** 0,567 0,003 23988,938 

May ** 0,567 0,003 20465,111 

Jun ** 0,533 0,005 23108,625 

Jul ** 0,517 0,006 19055,522 

Aug ** 0,467 0,013 23409,159 

Sep ** 0,483 0,010 14186,313 

Oct ** 0,683 0,000 24581,042 

Nov ** 0,467 0,013 17337,083 

Dec ** 0,583 0,002 35702,893 
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Figure 2. Trend analysis of Total arrivals depicting Sen’s slope. 

4. Conclusion 

Migration in Zimbabwe has characterised the instability of 

the economy and political ambiguity. More people are 

migrating out of the country than we receive immigrants and 

visitors. The trend analysis on migration performed and 

displayed in this paper show that we have a monotonic 

decreasing trend in migrants coming in through Zimbabwean 

borders and international airports and a monotonic increasing 

trend in migrants going out of the country. What it means in 

plain senses is that Zimbabwe is no longer attracting more 

visitors and emigrants from abroad due to unprecedented 

events and systems beyond its capacities. On another hand, 

more migrants are moving out of the country for undisclosed 

reasons in this paper than yester years. In general, we are 

losing more able-bodied (skilled workers) to other countries 

each month and year than we used to previously. Coercive 

measures by the government to return skilled labour could not 

work and the best way to curb the high rates of skilled labour 

migration lies in addressing the economic fundamentals of the 

country which will ultimately improve living standards. 
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