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ABSTRACT

This article focuses on the effect of the Covid-19 pandemic on tourism in several African countries
located in Eastern and Southern Africa, focusing on five, namely, Burundi, Eswatini, Kenya,
Mauritius and Seychelles which are important tourism destinations in Africa. For this purpose,
fractional integration methods are used, which are very convenient to analyze the effects of shocks.
Our results indicate that if we use data ending at December 2019, the series are mean reverting
and the degree of persistence moves from low values in Mauritius and Seychelles to the highest
value in Eswatini. However, if we included data referring to the Covid-19 period a substantial
increase in the degree of persistence is observed, and the hypothesis of a unit root cannot be
rejected for Eswatini or Mauritius with the original data and neither for Burundi or Seychelles with
the log-transformed data. This implies that these economies need to increase their economic
diversification to reduce excessive reliance on tourism where shocks tend to persist. Thus, only
Kenya still displays a degree of mean reversion behavior and the development of innovative
tourism products in Kenya can make tourism an even more important pillar of the economy.
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1. Introduction

Tourism in Africa is a critical sector that makes up an average of 8% of GDP. In a number of
African economies, tourism represents vital economic diversification to the service sector and
thereby reducing over-reliance on the agricultural sector. Tourism makes a vital contribution to
real sector production and employment. Additional jobs are created by the sector in construction,
furniture, transport, capital equipment, telecommunications and financial services. Furthermore,
there is indirect demand creation by tourists in agriculture, fisheries, food processing and light
manufacturing such as textiles and handicrafts. (World Bank, 2013a). The sector, has important
linkages with the rest of the economy. In some island economies in Africa, such as the Seychelles,
the contribution of tourism is close to 40% of GDP. With the outbreak of the Covid-19 pandemic
in early 2020, tourism numbers declined substantially in many African states. This was because of
partial or complete lockdown measures in many African states and also because of the restriction
of international travel (Mudida, 2021). The International Monetary Fund (IMF) in its April 2021
Regional Economic Outlook for Sub-Saharan Africa expects that despite a more buoyant external
environment, sub-Saharan African will be the world’s slowest growing region in 2021. Whereas
the recovery in advanced economies has been driven largely by the high level of policy support,
for countries in sub-Saharan Africa this is generally not an option and many have entered the
second wave of the pandemic with depleted fiscal and monetary buffers. In Africa, however, with
limited purchasing power and few options, most countries have found themselves at the end of the
vaccine queue, and will instead be struggling to cover essential frontline workers with scarce
vaccines (International Monetary Fund, 2021). We investigate the impact of tourism on several

African states, particularly those where tourism is a vital sector. The focus of the analysis, covering



several regions of Africa, is on Seychelles, Mauritius, Kenya, Burundi and Eswatini where tourism

plays a critical role in the economy.

2. A short review of the literature

Several studies have already been done regarding the impact of the COVID-19 pandemic in
distinct regions of the world. Lee and Chen (2020) consider the impact of COVID-19 on travel
and leisure industry returns in 65 countries. They utilise daily data from December 2019 to May
2020 and apply a quantile regression model. Their findings reveal that the change rate in COVID-
19 deaths exerts greater adverse effects at on tourism returns at majority quantiles that does the
number of confirmed cases with the latter on negatively influencing the lowest return quantiles.
The study also finds a positive correlation between the government response stringency index and
returns

Abbas et al. (2021) in their study contend that the tourism and leisure industry has been the
hardest hit by the COVID-19 pandemic experiencing a considerable reduction of 2.86 trillion US
dollars amounting to a 50% revenue loss. The study considers the direct impact of COVID-19 and
provides recommendations of the revival of the tourism industry.

Ugur and Akbiyik (2020) apply text mining methods to reactions of travelers during
COVID-19. They obtain approximately 75,000 comments from the Trip Advisor Forums and
23,515 cases from the US, Europe and Asia forums between December 30 2019 and March 15,
2020. Their results reveal that the sector of tourism is heavily affected by the pandemic leading to

travelers’ delays and cancellations of trips almost the same day as the spread of the news



concerning crises. They emphasize the importance of travel insurance integrated into travel
packages.

Foo et al. (2020) study the consequences of the Covid-19 pandemic on Malaysia. The
pandemic was found to have a high impact on tourism in Malaysia especially in the airline and
hotel businesses. The stimulus packages offered by the Malaysian government to ensure the
sustainability of the tourism sector are also discussed. Bakar and Roshi (2020) also analyze the
effects of Covid-19 on tourism. The research calculates the effect of Covid-19 on the tourism
sector globally using supply curve and demand curve analysis. Baum and Hai (2020) consider a
review of current events through a human rights perspective. Their findings reveal that
participation rights in the tourism sector especially in North America, Asia and Europe were
greatly affected.

Gil-Alana and Poza (2020) examine the impact of the pandemic on the tourism sector in
Spain. They used a long range dependence model based on fractional integration. Using daily data
from five equity markets their results indicate that the current coronavirus crisis has increased the
degree of dependence/persistence in the data, moving in some cases the series from mean reversion
to lack of it. Thus, shocks that were transitory before the crisis are now permanent, requiring strong
policy measures to recover their long-term projections. In a previous study Alana, Mudida and
Perez de Gracia (2014) considered persistence, long memory and seasonality characteristics in
Kenya’s tourism industry. This study, however, was done well before the COVID-19 pandemic
and thus did not capture the pandemic’s effects. In addition, it focused on the Kenyan economy
and not a broader selection of African countries.

Sigala (2020) conducts a review of literature on the transformational impact of tourism on

COVID-19. The paper considers how the transformational opportunity provided by the pandemic.



It identifies the critical issues that researchers should challenge to shape the research agenda. The
effects on and perspectives of major tourism stakeholders are assessed during the response,
recovery and reset stages.

. No study so far, however, has focused on Africa and used fractional integration methods
to assess the impact of COVID-19. These methods are more general than those used in the above

mentioned studies.

3. The Data

Monthly data for tourism arrivals is obtained from January 2013 for all five African economies.
The data is obtained from various statistical bureaus of the different countries. For Eswatini, the
data was obtained from the Official Tourism Website of the Kingdom of Eswatini; for Burundi the
data was obtained from the Bank of the Republic of Burundi; for Seychelles the data was obtained
from the National Bureau of Statistics of Seychelles; for Kenya the data was obtained from the
National Bureau of Statistics of Kenya. The ending dates are May 2020 for Burundi; October 2020
for Kenya and November 2020 for Eswatini, Mauritius and Seychelles. (See Table 1).

FIGURE 1 AND TABLE 1 ABOUT HERE

All African five countries considered show a steep decline in tourism arrivals as a
consequence of the Covid-19 pandemic. A critical issue analyzed in this paper is whether the
tourism series are mean-reverting or not as this indicates the likely persistence of the shock arising

from the pandemic.



4. Methodology

We use techniques based on long memory and fractional differentiation. This seems to be
appropriate, especially when we are looking at the effect of shocks in time series data. The
classical approach to determine if shocks are transitory or permanent is by looking at unit root
tests, determining if the series are nonstationary, and in that case producing permanent shocks, or
if they are stationary with the shocks presenting transitory effects. Standard unit root methods are
ADF (Dickey and Fuller, 1979), PP (Phillips and Perron, 1988); KPSS (Kwiatkowski et al., 1996);
ERS (Elliot et al., 1996); NP (Ng and Perron, 2001) and many others. All these methods, however,
simply focus on integer degrees of differentiation, i.e, O if the series is stationary, and 1 if it
isnonstationary. Fractional integration allows any real value d for the order of integration, and is
therefore more flexible than the above mentioned approaches. Moreover, many authors have found
the above-mentioned unit root methods to have low power if the Data Generating Process (DGP)
displays fractionally integration (Diebold and Rudebusch, 1991; Hassler and Wolters, 1994; etc.).
In this context of 1(d) models, if d is a value smaller than 1, the series displays mean reversion with
the effect of the shocks tending to disappear in the long run; on the other hand, if d > 1 the shocks
will have a permanent nature, persisting forever.

In the next section we employ the following model,

Yo = By + Bt + X (1—L)dxt = U, t =1, 2, .., Q)
where y: refers to the time series that we observe (i.e, monthly tourism arrivals) and o and 1 are
unknown coefficients referring respectively to an intercept and a (linear) time trend; in addition, d
is another parameter to be estimated from the data, assuming then that x: is 1(d) or integrated of
order d, where d is a real value; finally, given the monthly structure of the data, we suppose that u;

follows a monthly seasonal autoregression of order 1, i.e.,



U = @Ut_q19 + &t t =1, 2,.., (2
where &t IS @ white noise process.
The estimation is conducted via a frequency domain version of the Whittle function and uses a
Lagrange Multiplier (LM) test procedure (Robinson, 1994) that is particularly convenient for our

purposes.

5. Findings and Discussion

We start this empirical section by looking at the results with data ending at December 2019. In
doing so, we may have an idea about the structure of the data and its statistical properties prior to
the COVID-19 pandemic.

Tables 2 and 3 refers to the original data while Tables 4 and 5 concern the logged
transformed values. In Tables 2 and 4 we report the values of the estimates of d in equation (1)
and its associated confidence intervals under the three classical assumptions in relation with the
deterministic components. Thus, in column 2 we present the values of d supposing that there are
no terms, i.e., Bo and P1 are equal to zero a priori in (1): in column 3, an intercept is permitted, i.e.,
only P1 is assumed to be zero a priori; finally, in column 4 both parameters, Bo and 1 are estimated
from the data along with d and p (the seasonal AR coefficient).

Starting with the original data, the first noticeable issue in Table 2 is that the time trend
component is insignificant for Burundi, Eswatini and Kenya but significant for Mauritius and
Seychelles. Table 3 displays the estimated coefficients. Focusing first on the estimated values of
d, we observe that for the five countries, the estimates of d are within the interval (0, 1) supporting
thus the hypothesis fractional integration. The lowest values are obtained for Seychelles (0.29) and

Mauritius (0.30); it is slightly higher for Burundi (0.50) and Kenya (0.52) and much higher for



Eswatini (0.80). Thus, there seems to be some heterogeneity in the level of persistence across
countries. Moreover, the time trend is found to be positive for the two countries with a significant
coefficient, Mauritius and Seychelles, and also these two countries display the highest levels of
persistence. This can be explained by the fact that the tourism sector is much more critical to the
economy in Mauritius and Seychelles as shown by its contribution to GDP and shocks tend to have
much more persistent effects. In both Mauritius and Seychelles, tourism contributes respectively
about 30% and 50% to GDP respectively; 28% and 60% to total employment respectively, and
34% and 35% to export receipts respectively (Makochekanwa, 2013). The contribution to the GDP
in Seychelles is even higher, rising to 60.8% when factoring in indirect and inducted impacts
(World Bank, 2013b). Mauritius was once regarded as an extreme case of a monoculture economy,
relying very predominantly on the export of sugar. Mauritius is now a reputed exporter of non-
traditional goods such as (textiles) and services (tourism) but tourism still continues to make a
critical contribution to the economy (Durbarry, 2004).
TABLES 2 AND 3 ABOUT HERE

Tables 4 and 5 refer to the logged transformed data. Though quantitatively different,
qualitatively they are very similar to those based on the original data, though now the null
hypothesis of d = 1 cannot be rejected for Eswatini. The time trends are again required only for
Mauritius and Seychelles and these two countries display the highest levels of seasonality.

TABLES 4 AND 5 ABOUT HERE

According to the results for the pre-COVID period, we can conclude by saying that there

is a different speed of adjustment of shocks taking longer to recover in the case of Eswatini

compared with Mauritius or Seychelles.



Next, we repeat the experiment but this time incorporating the available data for the year
2020 and thus, potentially being influenced by Covid-19 pandemic. Starting once more with the
original data, in Tables 6 and 7, we notice that the two significant trends have now disappeared
and the estimates of d are much higher than those observed in Tables 2 and 3. In fact, the (1)
hypothesis, previously rejected in the five countries, cannot be rejected now for Eswatini and
Mauritius; for the remaining three countries, the values of d are now larger than before: 073 for
Burundi, 0.79 for Kenya and 0.84 for Seychelles. Also, the seasonal coefficient shows a slight
decrease in Mauritius and Seychelles.

TABLES 6 -9 ABOUT HERE

Looking at the log-transformed data (Tables 8 and 9) the time trend has also disappeared
in Mauritius and Seychelles. The values of the integration order d are even higher than in the
previous cases, and the null of a unit root cannot be rejected now for Seychelles (0.81), Eswatini
(0.93), Mauritius (0.93) or Burundi (0.99), and mean reversion (i.e., significant evidence of d < 1)
is observed in Kenya with d equal to 0.56. The results of mean reversion in the case of Kenya’s
tourism series are consistent with an earlier study of Kenya’ tourism series by Gil-Alana, Mudida
and Perez de Gracia (2014) implying that shocks are expected to be transitory and to decline
quickly. This can be justified by the more diversified nature of the economy in Kenya, compared
to Burundi, Seychelles, Mauritius and Eswatini. Tourism is an important sector in Kenya but the
contribution to GDP in Kenya is dominated by other service sub-sectors such as financial services
and ICT. In Kenya, the contribution of travel and tourism to GDP in 2019 was 8.8 %, the same as
the previous year and much lower than Seychelles and Mauritius. Shocks such as COVID-19,
therefore have less of an impact in the long-term and the Kenyan economy recovers faster.

TABLE 10 ABOUT HERE



Table 10 display a summary in relation with the degree of f persistence. We observe an
increase in the estimated values of d in all cases, moving from I(d; d < 1) to I(1) behavior in two
countries with the original data (Eswatini and Mauritius) and in four with the log-transformed data

(Burundi, Eswatini, Mauritius and Seychelles).

6. Conclusions

In this paper, we have put our attention to the effect of the Covid-19 pandemic on tourism on
several African countries, focusing on five countries, namely, Burundi, Eswatini, Kenya, Mauritius
and Seychelles, which are all located in Eastern and Southern Africa and which are important
tourism destinations. Based on this goal, we have employed fractional integration, which is a
particularly suitable technique for the analysis of the effects of shocks. Our results indicate that if
we use data ending at December 2019, the series are mean reverting and the degree of persistence
moves from low values in Mauritius and Seychelles to the highest value in Eswatini. However, if
we included data referring to the Covid-19 period we observe a substantial increase in the degree
of persistence, and the hypothesis of I(1) behaviour cannot be rejected for Eswatini and Mauritius
with the original data and also for Burundi and Seychelles with the log-transformed. Thus, only
Kenya still displays a degree of mean reversion behavior. This requires some policy action since
it implies that the economies of Burundi, Eswatini, Mauritius and Seychelles need to continue to
focus on economic diversification and to reduce excessive dependence on the tourism sector given
the greater persistence of tourism related shocks in these economies. Lower sectoral diversification
in our study and greater dependence on the tourist sector is associated with greater persistence of
the adverse effects of Covid-19 on tourism. Stronger monetary, fiscal and tourism sector incentive
policy measures also need to be taken in Burundi, Eswatini, Mauritius and Seychelles to enable

their recovery owing to the higher degree of persistence of Covid-19 shocks in these African
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economies. The Kenyan economy, on the other hand, is better able to cope with tourism related
shocks as mean reversion indicates that the economy rebounds quickly from shocks such as Covid-
19. However, even the Kenyan economy needs to continue to develop innovative tourism products
to increase tourism numbers. Mean reversion in the Kenyan economy implies that it is easier to
build a firm foundation for the tourist sector which can become an even more critical and stable

pillar for the economy.
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Figure 1: Time series plots
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Table 1: Time series under examination

Country Starting date Ending date N. of observations
BURUNDI January 2010 May 2020 125
ESWATINI January 2010 November 2020 131
KENYA October 2011 October 2020 109
MAURITIUS January 2013 November 2020 95
SEYCHELLES January 2011 November 2020 119
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Table 2: Estimation of the order of integration, d: Data ending at December 2019

Country No terms An intercept ﬁ\:e;r:tgrrflzp:rsgg a
BURUNDI 0.72 (0.60, 0.87) 0.50 (0.38, 0.66) 0.51 (0.39, 0.67)
ESWATINI 0.83 (0.71, 1.00) 0.80 (0.69, 0.95) 0.80 (0.69, 0.95)
KENYA 0.70 (0.56, 0.89) 0.52 (0.46, 0.69) 0.51 (0.40, 0.68)
MAURITIUS 0.86 (0.68, 1.08) 0.46 (0.41, 0.53) 0.30 (0.16, 0.51)
SEYCHELLES 0.66 (0.47, 0.83) 0.46 (0.41, 0.53) 0.29 (0.16, 0.46)

The values appearing in bold indicate the significant model according to the deterministic components. The values
in parenthesis are the confidence bands at the 95% level.

Table 3: Estimated coefficient values from the selected models in Table 2

Country d Intercept (t-value) T(itr?vea':Leer)ld Seas.
BURUNDI 0.50 (0.38, 0.66) | 9853.362 (9.71) 0.321
ESWATINI 0.80 (0.69, 0.95) | 119054.32 (4.81) 0.623
KENYA 0.52 (0.46, 0.69) | 100682.75 (9.15) 0.384
MAURITIUS 0.30 (0.16, 0.51) | 79850.71 (10.04) 541.35 (3.43) 0.939
SEYCHELLES | 0.29 (0.16, 0.46) | 14023.75 (8.22) 178.26 (6.78) 0.830
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Table 4: Estimation of the order of integration, d: Data ending at December 2019 (logged
values)

Country No terms An intercept ﬁr?e;r;tgﬁzp:rzgg a
BURUNDI 098 (0.86, 1.13) | 050 (0.38, 0.68) | 052 (0.39, 0.69)
ESWATINI 098 (0.81, 1.12) | 0.93 (0.80, 1.12) | 0.93 (0.80, 1.12)
KENYA 096 (0.83, 1.13) | 049 (0.38, 0.65) | 0.48 (0.37, 0.64)
MAURITIUS 095 (0.82, 1.14) | 046 (0.42, 0.52) | 0.19 (0.08, 0.35)
SEYCHELLES 097 (0.84, 1.13) | 048 (0.43, 0.54) | 0.30 (0.18, 0.46)

The values appearing in bold indicate the significant model according to the deterministic components. The values
in parenthesis are the confidence bands at the 95% level.

Table 5: Estimated coefficient values from the selected models in Table 4

Country d Intercept (t-value) T(itrr]\/ea':Lzr)ld Seas.
BURUNDI 0.50 (0.38, 0.68) 9.168 (97.86) 0.306
ESWATINI 0.93 (0.80, 1.12) 11.713 (9.34) 0.504
KENYA 0.49 (0.38, 0.65) 11.483 (97.28) 0.317
MAURITIUS 0.19 (0.08, 0.35) | 11.283 (189.65) 0.00542 (4.65) 0.953
SEYCHELLES | 0.30 (0.18, 0.46) 9.606 (128.41) 0.00770 (6.65) 0.852
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Table 6: Estimation of the order of integration, d: Data including Covid-19 pandemia

Country No terms An intercept ﬁr?e;r;tzﬁzp:rzgg a
BURUNDI 071 (0.58, 0.87) | 0.73 (0.59, 0.90) | 0.73 (0.59, 0.90)
ESWATINI 089 (0.77, 1.04) | 0.86 (0.75, 1.01) | 0.86 (0.74, 1.01)
KENYA 0.87 (0.72, 1.07) | 0.79 (0.67, 0.97) | 0.79 (0.66, 0.97)
MAURITIUS 097 (0.84, 1.14) | 1.03 (0.91, 1.21) | 1.04 (0.91, 1.22)
SEYCHELLES 089 (0.77, 1.04) | 0.84 (0.73, 0.99) | 0.84 (0.73, 0.98)

The values appearing in bold indicate the significant model according to the deterministic components. The values
in parenthesis are the confidence bands at the 95% level.

Table 7: Estimated coefficient values from the selected models in Table 6

Country d Intercept (t-value) T(itrj]\?a:lrjir)]d Seas.
BURUNDI 0.73 (0.59, 0.90) 8447.299 (5.26) --- 0.288
ESWATINI 0.86 (0.75, 1.01) 120598.26 (4.76) --- 0.603
KENYA 0.79 (0.67, 0.97) 105855.64 (5.81) --- 0.266
MAURITIUS | 1.03 (0.91, 1.21) | 93333.812 (4.81) 0.814
SEYCHELLES | 0.84 (0.73, 0.99) 14263.565 (2.87) --- 0.664
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Table 8: Estimation of the order of integration, d: Data including Covid-19 pandemia
(logged values)

Country No terms An intercept ﬁ\:e;r:tgrrflzp:rsgg a
BURUNDI 0.80 (0.67, 0.97) 0.99 (0.82, 1.16) 0.99 (0.83, 1.16)
ESWATINI 0.96 (0.84, 1.13) 0.93 (0.80, 1.11) 0.93 (0.79, 1.11)
KENYA 0.89 (0.77, 1.06) 0.56 (0.43, 0.74) 0.55 (0.41, 0.73)
MAURITIUS 0.98 (0.84, 1.17) | 093 (0.77, 1.15) | 0.92 (0.76, 1.15)
SEYCHELLES 0.99 (0.85, 1.17) 0.81 (0.64, 1.03) 0.80 (0.63, 1.03)

The values appearing in bold indicate the significant model according to the deterministic components. The values
in parenthesis are the confidence bands at the 95% level.

Table 9: Estimated coefficient values from the selected models in Table 8 (logged values)

Country d Intercept (t-value) T(itrr}\;ea':Leer;d Seas.
BURUNDI 0.99 (0.82, 1.16) 8.966 (19.55) 0.135
ESWATINI 0.93 (0.80, 1.11) 11.712 (9.52) 0.490
KENYA 0.56 (0.43, 0.74) 11.349 (17.89) 0.040
MAURITIUS 0.93 (0.77, 1.15) 11.420 (12.07) 0.214
SEYCHELLES | 0.81 (0.64, 1.03) 9.562 (14.72) 0.225
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Table 10: Summary results: Estimates of d before and with Covid-19

Original data Logged values
Country

Before Covid-19 | With Covid-19 | Before Covid-19 | With Covid-19
BURUNDI 0.50 0.73 0.50 0.99"

(0.38, 0.66) (0.59, 0.90) (0.38, 0.68) (0.82, 1.16)
ESWATINI 0.80 0.86" 0.93" 0.93"

(0.69, 0.95) (0.75, 1.01) (0.80, 1.12) (0.80, 1.11)
KENYA 0.52 0.79 0.49 0.56

(0.46, 0.69) (0.67, 0.97) (0.38, 0.65) (0.43, 0.74)
MAURITIUS 0.30 1.03" 0.19 0.93"

(0.16, 0.51) (0.91, 1.21) (0.08, 0.35) (0.77, 1.15)
SEYCHELLES 0.29 0.84 0.30 0.81"

(0.16, 0.46) (0.73, 0.99) (0.18, 0.46) (0.64, 1.03)

* and in bold, the non-rejection values of the unit root hypothesis.
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