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The COVID-19 pandemic is a health crisis of unprecedented monstrosity that has impacted socioeconomic and political trends worldwide. In urgent reaction against this silent enemy, the public authorities of the affected countries have instructed a set of governmental measures to respond to this pandemic. The Congolese government has not deviated from this rule, as there are three interventions carried out by the latter. This paper aims to rigorously assess the effectiveness of these governmental measures, using the Interrupted Time Series (ITS) analysis both at the national and provincial levels. The results show that, at the national level, all three interventions significantly contributed to curbing the pandemic. However, only the second intervention was effective in all heavily affected provinces, while the effects of the third intervention were limited to the capital city of Kinshasa. Therefore, it is crucial to strengthen public interventions in the provinces to control the daily incidence of COVID-19.

Introduction

The coronavirus disease 2019 (COVID-19) is one of the contemporary facts that have significantly affected the global economy. Since its appearance in China in December 2019, it has spread rapidly throughout the rest of the world, to the point of being declared by the World Health Organization (WHO) as a public health emergency of international concern on January 30, 2020, and then raised to the rank of « pandemic » on March 11, 2020 by the same institution. Since then, governments of several countries have implemented several public health measures to limit the spread of this deadly virus [START_REF] Danielli | Economic interventions to ameliorate the impact of COVID-19 on the economy and health: An international comparison[END_REF].

It is not only the political sphere that has been interested in Covid-19. The scientific world has also intensively examined this topical issue from several aspects and directions. In Economics, the IDEAS/RePEc platform1 lists a total of 10,461 scientific articles written in less than two years and containing the keyword « Covid-19 » in the abstract. This is called the « Economics of COVID-19 » [START_REF] Brodeur | A literature review of the Economics of COVID-19[END_REF], and it clearly shows the interest in this issue.

Many of the studies on Covid-19 address the question of the effectiveness of government intervention in controlling the chain of transmission of this disease. These include [START_REF] Courtemanche | Strong social distancing measures in the United States reduced the Covid-19 growth rate[END_REF], who evaluated the impact of social distancing measures on the growth rate of confirmed Covid-19 cases across US countries, using an event-study regression with multiple treatments. The results showed that the adoption of government-imposed social distancing measures progressively reduced the daily growth rate of confirmed cases.

In Europe, [START_REF] Voko | The effect of social distance measures on COVID-19 epidemics in Europe: An interrupted time series analysis[END_REF] studied the effect of social distancing measures on the evolution of the Covid-19 epidemic. To do so, the authors constructed a social distancing index based on Google community mobility reports and then fitted a Poisson regression model. The results indicate that the flattening of the epidemic curve is due to the increase in the social distancing index that was constructed.

For the case of the Asian continent, [START_REF] Alimohamadi | Effect of Social Distancing on COVID-19 Incidence and Mortality in Iran since February 20 to May 13, 2020: An Interrupted Time Series Analysis[END_REF] examined the effectiveness of social distancing measures on the Covid-19 incidence and mortality in Iran. Using the interrupted time series (ITS) analysis, the authors found that after the implementation of social distancing measures, the trend of both daily new cases and deaths due to Covid-19 had significantly decreased. This implies that government public health interventions are likely to reduce the morbidity and mortality of Covid-19.

To the best of our knowledge, we did not identify any study in the economic literature that focuses on the question of the impact of public actions on the spread of the coronavirus in the African context. This paper aims to fill this gap by focusing on the specific case of the Democratic Republic of Congo. To do so, we perform the ITS approach, thus drawing inspiration from the paper by [START_REF] Alimohamadi | Effect of Social Distancing on COVID-19 Incidence and Mortality in Iran since February 20 to May 13, 2020: An Interrupted Time Series Analysis[END_REF]. However, our paper differs from it in at least three elements: (i) The model takes into account several treatment periods, as the Congolese Government had to lift measures more than once in time; (ii) The effectiveness of the public intervention is also examined at the provincial level, considering several control groups for comparison purposes; (iii) The robustness of intervention dates is investigated by the multiple breakpoint test of [START_REF] Bai | Estimating and Testing linear models with multiple structural changes[END_REF] on the epidemic curve serie. The interest of the paper is to verify whether the different measures taken by the Government have really contributed to limiting the spread of the disease in the DRC.

The remainder of the paper is organized as follows. Section 2 provides an overview of the Covid-19 pandemic in the DRC. Section 3 refers to the methodology adopted in the paper. Section 4 presents and discusses the empirical results obtained. Section 5 concludes the paper with some policy implications.

Assessment of Covid-19 in the DRC

This section is essentially descriptive. It traces the history of the pandemic in terms of health indicators, presents the various measures taken by the Congolese Government, and sets out the perspectives for controlling the chain of infection.

In the Democratic Republic of Congo (DRC), the first case of the coronavirus was reported on March 11, 2020, and the first death was recorded on March 21, 2020. It is in reaction to this urgent situation that the President of the Republic decreed on March 24, 2020 the state of sanitary emergency and the lockdown of the city of Kinshasa, capital of the country. As of August 24, 2021, the epidemiological situation indicates a total of 54,009 confirmed cases and 1,053 recorded deaths (see figure 1).

Figure 1: Cumulative cases and deaths due to Covid-19

It should be noted that the cumulative trend in the two health indicators shown in figure 1 should not be cause for concern. Although the total number of infections has passed the 50,000 mark and the total number of deaths has passed the 1,000 mark, these figures are meaningless in terms of proportion when compared to the population size, which is estimated at nearly 90 million 2 . Clearly, the pandemic did not have disastrous health consequences that international opinion predicted for Africa, given the weakness of its health system [START_REF] Okeahalam | Factors associated with COVID-19 infections and mortality in Africa: a cross-sectional study using publicly available data[END_REF]. However, to truly assess the scope of the pandemic, another key indicator is usually examined: the number of new cases per day. This variable is more appropriate because it measures the extent to which the infection is changing on a daily basis. Figure 2 shows the evolution of this variable from the registration of the first positive case for Covid-19 to August 24, 2021. Figure 2 above shows that the number of confirmed new cases has evolved in a seesaw fashion during the period of analysis. In addition, the three waves of the pandemic can be seen. The ups and downs in the evolution of this indicator are the result of governmental measures taken to slow down the spread of the disease. These measures can be grouped into two main categories, according to the classification in the presidential order3 of March 24, 2020 declaring a state of emergency (see Table 1).

However, long before the lockdown of March 24, 2020, the Government had already taken some barrier measures on March 18, 2020, given the seriousness of the prevailing situation. After more than four months of total lockdown, and in view of the decline in the number of contaminated people per day, the Head of State announced a gradual unlockdown process which went as follows: (i) resumption of commercial activities on July 22, 2020; (ii) opening of schools and universities on August 03, 2020; and (iii) reopening of churches and places of worship on August 15, 2020. This news was greeted, as expected, with great enthusiasm by the entire population.

Unfortunately, this enthusiasm only lasted a few months. Following the constant increase in the number of infected people observed at the end of 2020, a curfew was instituted on December 16, 2020, from 9:00 p.m. to 5:00 a.m. to counteract the second wave of the pandemic (Batana et al., 2021, p. 6). This curfew will be lifted on February 22, 2021, after the speed of transmission of the virus has decreased.

Table 1: Measures taken by the Congolese Government

Health measures

Security measures -Hand washing, temperature sampling and mask wearing; -Suspension of flights from countries at risk and transit countries; -Quarantine for a maximum of 14 days as an isolation measure for any person showing symptoms of the virus and/or likely to be infected; -Prohibition of gatherings, meetings and celebrations of more than 20 people in public places outside the family home; -Systematic sanitary control of people entering into the national territory and those leaving the cities, especially the capital, to the other provinces of the country; -Closure of schools, universities, and official and private higher institutes throughout the country; -Equip the maritime, river, lake and land entry points of the national territory with a -Closure of discos, bars, cafés, terraces and restaurants; surveillance system to strengthen the control of passengers coming from abroad; -Suspension of worship and sports activities in stadiums and other sports venues; -Increase the capacity of hospitals, with special wards for people with COVID-19, and provide patients with appropriate medication.

-Prohibition of the organization of mourning in halls and homes, as the mortal remains must henceforth be taken directly from the morgue to the place of burial and with a limited number of attendants.

At the present time, the country is experiencing a third wave that appears to be more virulent, with the number of positive cases approaching 600 people per day (see figure 2). For this reason, the health restrictions of the second curfew (10:00 pm to 4:00 am) that was decided on June 15, 2021 remain in place. Nevertheless, as contaminations have been decreasing since the beginning of August 2021, the measures related to this curfew were eased on August 13, 2021, by allowing the resumption of commercial activities and by revising the hours of the curfew from 11:00 pm to 4:00 am. The fear now is that the epidemic curve will rise again, especially with the emergence of a new variant in some African countries (the « Mu » variant). [START_REF] Turner | The Tortoise and the Hare: The race between vaccine rollout and new covid variants[END_REF] provide a good discussion about the race between new covid variants and vaccine rollout.

At the level of the provinces, the epidemiological assessment as of August 20, 20214 is summarized in figure 3. Kinshasa remains the most affected province by the pandemic, accounting for more than half of the country's cases, i.e. 66.55%. After the capital, the Top 5 of most affected provinces are the following, in decreasing order of proportion: (i) Nord-Kivu: 11.24%; (ii) Haut-Katanga: 7.67%; (iii) Kongo Central: 5.62%; (iv) Lualaba: 4.14%; and (v) Sud-Kivu: 3.75%. The statistics also indicate that the province of Lomami is the only one that has not yet recorded a positive case. Obviously, as long as the coronavirus pandemic is not controlled, it will continue to significantly disrupt all sectors of economic activity. It is in full awareness of this, and given that preventive measures cannot significantly reduce the risk of transmission, that medical laboratories around the world have been working to develop vaccines that will immunize the population against this disease. However, there is still resistance among the population to accept a vaccine against COVID-19. Indeed, [START_REF] Ditekemena | Covid-19 vaccine acceptance in the Democratic Republic of Congo: A cross-sectional survey[END_REF] demonstrated that the level of willingness of the Congolese population to be vaccinated is still too low (<60%) to dramatically reduce community transmission of the virus. What is more astounding in this paper is that even healthcare workers show little willingness to be vaccinated, a fact that can only accentuate the extent of resistance. One of the reasons given for the rejection of the vaccine is that it is designed to kill Africans or make them sterile. Under these conditions, large-scale continuation of the infection should be expected.

In addition, to optimize the results of vaccination, biological monitoring should be routine in all vaccinated individuals, i.e. biological tests should be done before the vaccine injection and every two weeks in the first month and before the booster injection. This would include renal, hepatic, hemostasis, cardiac, and blood counts to assess possible biological disorders that may result from vaccination (for more technical details, see [START_REF] Harapan | Coronavirus disease 2019 (COVID-19): A literature review[END_REF]). Ultimately, there is a need to consider a large-scale response so as not to totally paralyze the national economy in a near future. Furthermore, will the deployment of vaccination really be able to deal with the constant threat of an upsurge in infections? The virus has shown that it is capable of mutating and presenting itself in different variants. Given this state of affairs, vaccination will eventually prove ineffective in the long-run. Moreover, particularly in Subsaharan Africa, most cases are asymptomatic and can acquire immunity naturally (without a vaccine). An alternative solution to vaccination would therefore be to work on a drug with antiviral activity against Covid-19 (Bourhia et al., 2020;[START_REF] Kucukoglu | What are the drugs having potential against covid-19?[END_REF][START_REF] Mckee | Candidate drugs against SARS-CoV-2 and COVID-19[END_REF][START_REF] Yaghoubi | An effective drug against COVID-19: reality or dream?[END_REF]. Local solutions -such as ManaCovid or ArthCovid in the DRC -should be encouraged by the political and administrative authorities and the health authorities, because this kind of innovation could spare humanity from a potential fourth wave. This could lead the WHO to classify Covid-19 as an « endemic » in the next few months, just like AIDS. Despite this, we can expect to live with this disease for a long time to come, as it is far from disappearing for good.

Methodology

To examine the impact of government intervention on the trajectory of the coronavirus epidemic curve in the DRC, the paper uses daily data on the number of new confirmed cases of COVID-19 from March 11, 2020 to August 24, 20215 . A two-step approach is adopted to study the issue. First, the paper uses the multiple breakpoint test proposed by [START_REF] Bai | Estimating and Testing linear models with multiple structural changes[END_REF] to endogenously estimate the break dates of the serie, in order to see if these dates converge to the real dates (exogenously known) during which the Government had lifted measures, and this, by simple concern of robustness checking (see [START_REF] Linden | Conducting interrupted time-series analysis for single-and multiple-group comparisons[END_REF]). Then, an Interrupted Time Series (ITS) analysis is performed to assess the effect of public policies taken on the trend of the epidemic curve, both at the national and sub-national levels6 .

Multiple Breakpoint Test

The [START_REF] Bai | Estimating and Testing linear models with multiple structural changes[END_REF] test allows us to estimate two or more breakpoints along a time serie, with the break dates being a priori unknown. Consider the following linear regression model, containing m potential breaks:

Y t = β j0 + β j1 T t + ε t , (1) 
where at each time t, Y denotes the dependent variable (the number of new confirmed cases), T the trend, and ε the random component. The coefficients β j0 and β j1 indicate respectively, for each regime j = 1, 2, . . . , m + 1, the initial level (intercept) of the dependent variable and the slope of the trend of this variable.

There are at least two ways to conduct the multiple breakpoint test. The first is to test sequentially for the presence of an additional break in the path of the dependent variable. The second is to estimate the break dates by minimizing a given parsimony criterion. In this paper, we will focus on the second way, since minimizing a Bayesian information criterion provides a consistent estimate of the true number of breaks in the serie [START_REF] Yao | Estimating the number of change-points via Schwarz's criterion[END_REF].

The information criterion used in this paper is the modified Schwarz criterion introduced by [START_REF] Liu | On segmented multivariate regression[END_REF]. The ordinary Schwarz criterion (BIC criterion, Bayesian Information Criterion) and the modified Schwarz criterion (LWZ criterion, Liu-Wu-Zidek) differ in the severity of their penality. Indeed, a severe penality is essential for the correct specification of a segmented regression model (Liu et al., 1997, p. 502). As the ITS analysis aligns with this category of discontinuous models, this justifies our choice for the LWZ criterion. Thus, the large penality of the LWZ criterion will greatly reduce the risk of overestimating the number of breaks, while not unduly risking underestimation.

Ultimately, the number of break dates to consider is the one corresponding to the lowest value of the LWZ criterion. The estimated break dates will then be compared to the true intervention dates to see if they deviate from them and to use them in the ITS model for the robustness analysis.

Interrupted Time Series Analysis

Intervention models were seminally developed by [START_REF] Box | Intervention analysis with applications to economic and environmental problems[END_REF] to answer the following question: « Given a known intervention, is there evidence that change in the series of the kind expected actually occurred, and, if so, what can be said of the nature and magnitude of the change? ». In the ITS analysis, the outcome variable is observed over multiple equally spaced time periods before and after the introduction of an intervention that is expected to interrupt its initial level and/or trend. As stated in the introduction, the paper considers several treatment periods, as the Congolese government intervention against Covid-19 occurred more than once. With this in mind, the regression model takes the following form:

Y t = β 0 + β 1 T t + m j=1 (β j0 X jt + β j1 X jt T t ) + ε t . ( 2 
)
Y t is the number of new cases (outcome variable) and T t the trend. The covariates X jt are dummy variables that capture the intervention (pre-intervention periods 0, otherwise 1). Equation 2assumes that there are m treatment periods and that there is only a single group to study. In this case, β 0 and β 1 represent the starting level and the slope over time of the outcome variable, respectively. On the other hand, β j0 and β j1 represent the changes in the intercept and slope due to the introduction of the j-th intervention, respectively. Thus, if the latter two coefficients are statistically significant, it implies that the Government intervention exerted a remarkable effect on the change in the number of new Covid-19 cases in DRC.

ITS analysis is a powerful tool for analyzing observational data when full randomization is not feasible because of the large sample size [START_REF] Penfold | Use of Interrupted Time Series Analysis in evaluating health care quality improvements[END_REF]. So, ITS analysis is a cost-effective alternative as compared to the Randomized Controlled Trials (RCT). As [START_REF] Linden | Conducting interrupted time-series analysis for single-and multiple-group comparisons[END_REF] notes, the ITS approach offers a quasi-experimental research design with a potentially high degree of internal validity when multiple observations on the variable of interest can be obtained in the pre-and postintervention periods. In addition, if the results of the treated group can also be compared to one or more control groups, internal validity is further enhanced by allowing the researcher to potentially control for confounding omitted variables [START_REF] Mcdowall | Interrupted Time Series Analysis[END_REF].

Regarding this internal validity benefit, we evaluate the effectiveness of the government intervention by also mobilizing the multiple-group analysis (sub-national level), in addition to the single-group analysis (national level). A major strength of the multiple-group ITS analysis is the ability to compare the treatment group with one or more control groups in terms of the trajectory of the outcome variable. However, the choice of control groups is crucial in this analysis. In practice, control groups are generally those with similar characteristics to the treatment group. In our case, since Kinshasa province is considered as the treatment group, the selected control groups are the five other provinces most affected by the pandemic, as identified in section 2 (Nord-Kivu, Haut-Katanga, Kongo Central, Lualaba and Sud-Kivu). Therefore, model 2 is rewritten as follows:

Y t = β 0 + β 1 T t + β 2 Z + β 3 ZT t + m j=1 (β j0 X jt + β j1 X jt T t + β j2 ZX jt + β j3 ZX jt T t ) + ε t . (3) 
The same notations as in equation 2 apply to equation 3. Z is a binary variable that indicates the cohort assignment (Z = 1 for treatment and Z = 0 for control). The coefficients β 2 and β 3 denote the difference in the level (intercept) of the outcome variable and the difference in the slope (trend) of the outcome variable between the treatment and control groups respectively. The coefficients β j2 and β j3 denote the difference in the level of the outcome variable between the treatment and control groups and the difference in the slope of the outcome variable between the treatment and control groups, each after the introduction of the j-th intervention respectively.

The econometric models 2 and 3 will be fitted by the OLS method, with robust standard errors obtained by the procedure of [START_REF] Newey | A simple, positive semi-definite, heteroskedasticity and autocorrelation consistent covariance matrix[END_REF]. As a postestimation diagnostic, the [START_REF] Cumby | Testing the autocorrelation structure of disturbances in ordinary least squares and instrumental variables regressions[END_REF] test for autocorrelation will be performed in order to select the optimal lag that guarantees the white noise nature of the residuals, which can attest the adequacy of the fitted model for statistical inference purposes.

Presentation and Discussion of Results

Identification of treatment periods

The validity of causal inference in segmented regression requires to test for interruptions in the outcome variable. Testing for interruptions allows to identify alternative break periods, called « pseudo-dates », which will be compared to the true intervention dates in order to examine the robustness of the model after substituting the true dates with the estimated dates as treatment periods (see [START_REF] Linden | Conducting interrupted time-series analysis for single-and multiple-group comparisons[END_REF], p. 483). The multiple breakpoint test described in sub-section 3.1 will allow us to determine these different pseudo-dates. The results of the breakpoint test presented in Table 2 are based on the minimization approach of a parsimony criterion. The LWZ statistic reveals the existence of three breakpoints along the evolution of the outcome variable, namely the new cases series. We also find that the ordinary Schwarz statistic overestimates the number of breaks, since it is less appropriate for the case of a segmented regression model. Thus, we will focus on the breaks related to the LWZ criterion, because the severity of its penality reduces the risk of overestimating the true number of breaks.

The estimated break dates relatively converge close to the true intervention periods, with the exception of the first date. The latter, estimated at June 30, 2020, deviates considerably from the date when the first intervention took place, namely March 24, 2020. However, this pseudo-date more or less corresponds to the extension of the health emergency period of March 24. In the rest of the paper, the estimated breakpoints in this sub-section will be used as pseudo-dates to check for the robustness of the treatment periods in the ITS model that will be fitted.

National and Sub-national results

The causal effect estimation of the interventionist measures by the DRC government on the evolution of the number of new confirmed cases of coronavirus will be carried out at both the national and provincial levels. At the national level, daily data are available from March 11, 2020 to August 24, 2021. On the other hand, at the provincial level, daily data are available only between September 20, 2020 and August 20, 2021. Therefore, the sub-national analysis will only consider the last two treatment periods identified in sub-section 4.1 (see Table 2), as the first treatment period is not included in the time interval where provincial data are available. and 1% level respectively. Index j defines the intervention. The serial correlation test is given by actest.

The results of the fitting of models 2 and 3 are presented in Table 3. Regarding the analysis at the national level, it is observed that the trend of the epidemic curve is significantly increasing before the first intervention, both with the true dates (β = 0.63) and with the pseudo-dates (β = 1.63) as treatment periods. However, after all three Government interventions, the changes in the postintervention slopes are negative and statistically significant, except for the causal effect of the second intervention with true dates as treatment periods which is negative, but not significant (β = -0.28). This implies that, overall, the measures taken resulted in a decrease in the trend of new cases in DRC. Table 4 presents these post-intervention trend coefficients in the rows labeled « Treated sg ». It shows that, regardless of the type of treatment periods considered, the pre-intervention trend is upward and all three post-intervention trends are downward. Figure 4 provides a visual representation of these empirical results. This evidence of the effectiveness of the public health measures taken has also been documented by [START_REF] Alimohamadi | Effect of Social Distancing on COVID-19 Incidence and Mortality in Iran since February 20 to May 13, 2020: An Interrupted Time Series Analysis[END_REF] for the case of Iran. In all likelihood, government intervention appears to have limited the outbreak of the pandemic in the DRC. For the empirical results at the sub-national level, Kinshasa is considered the treatment group, and the other five provinces most affected by the virus are considered the control groups. The results in Table 3 show that the difference in starting level and pre-intervention trends between the treatment and control groups is strongly significant. This suggests that at the onset of the pandemic, Kinshasa was the province most affected by COVID-19. To add to this, Table 4 shows that the initial trend in Kinshasa was significantly higher than in the other five provinces, with differences of β = 1.49 and β = 1.06 for the two types of treatment periods respectively. This result thus supports the assertion that the capital city is the epicentre of the disease, accounting for nearly two-thirds of the total number of positive cases. Indeed, as noted by Ditekemena et al. (2021a), the COVID-19 is still mainly concentrated in Kinshasa, especially in La Gombe commune. After the second intervention, there was a significant decrease in the trends of the epidemic curve simultaneously for the treatment and control groups. On the other hand, following the introduction of the third intervention, only the trend in Kinshasa decreased (β = -4.63 for true dates and β = -4.31 for pseudo-dates), those in the other provinces having increased with slopes of β = 1.69 for true dates and β = 1.97 for pseudo-dates (see Table 4). It can be concluded that the measures taken in June, 2021 did not impact the evolution of the number of covid-positive cases in the five provinces considered as control groups, namely Nord-Kivu, Haut-Katanga, Kongo Central, Lualaba and Sud-Kivu. Figure 5 provides a graphical visualization of these evidences obtained with the multiple-group analysis. This underperformance of the government's measures can be explained by the fact that in the provinces, the population have little confidence in the ability of the public authorities to manage the upcoming pandemic crisis, given that nearly everybody was worried about its consequences on food security rather than on health (Kuhangana et al., 2020, p. 11). In short, the findings of this study overall attest that the DRC government's management of the pandemic was relatively effective at the national level, but not necessarily at provincial level. Moreover, the econometric models are robust to the type of treatment periods used, with the results for the pseudo-dates being fairly close to those for the true dates. In the conclusion, we discuss the prospects for sustainable containment of COVID-19 in terms of policy recommendations.

Conclusion and Policy implications

The purpose of this paper was to analyze the relationship between the morbidity of COVID-19 and the Government intervention in the Democratic Republic of Congo. To achieve this, the ITS approach was performed by considering both the national and sub-national levels, which allowed us to differentiate from the reference paper by [START_REF] Alimohamadi | Effect of Social Distancing on COVID-19 Incidence and Mortality in Iran since February 20 to May 13, 2020: An Interrupted Time Series Analysis[END_REF].

After presenting the DRC background of the pandemic, we proceeded to estimate the econometric models for the single-group analysis (national level) and the multiple-group analysis (sub-national level), using the Newey-West OLS regression method. The robustness of the treatment periods were checked through the Bai and Perron (1998) multiple breakpoint test. The daily new cases was used as a proxy of the COVID-19 morbidity.

At the national level, the empirical results show that, after each of the three treatment periods, the post-intervention trends are negative and statistically significant. This implies that Government intervention appears to have limited the outbreak of the disease in the DRC. However, at the sub-national level, the effectiveness of the measures is quite mixed. On the one hand, the December 2020 intervention resulted in a significant decrease in the morbidity, both in Kinshasa (treated group) and in the other five most affected provinces (control groups). On the other hand, the June 2021 intervention only reduced the chain of infection in Kinshasa, while the number of new cases in the other provinces continued to rise. This state of affairs can be explained by the lack of confidence among the population in the provinces with regard to the ability of the public authorities to manage the pandemic crisis.

So, it has been rigorously proven that the public management of COVID-19 at the provincial level has been ineffective, although overall this management seems commendable. In fact, this failure is due to the quasi-absence of experts, techniques and appropriate equipment in the provinces, amplified by the blatant lack of communication on the part of the provincial leaders, on the one hand, but also to the inability to take charge of these populations, who for the most part live from daily activities that are essentially focused on agriculture, hunting and fishing, on the other hand. This reality can be linked to the difficulties in applying the response measures taken by the central government in the provinces.

In addition, the weakness of the health system in these provinces poses a health and economic risk for the whole country. Indeed, given the increasing mobility of the Congolese people, the main consequence of which is rural exodus, care should be taken to put in place stronger and more equitable health systems for all provinces in order to eradicate the pandemic and protect the most vulnerable people. This would provide the backbone for more effective pandemic preparedness, response and recovery.
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Table 2 : Results of the Bai-Perron test Number of breaks Schwarz criterion LWZ criterion

 2 The intercept and trend are specified as regressors that vary accross breakpoints.

	0	9.178226	9.211609
	1	8.852956	8.936441
	2	8.719195	8.852813
	3	8.631158	8.814942
	4	8.598636	8.832620
	5	8.569804	8.854021
		Pseudo dates	True dates
	Pseudo dates	06/30/2020	03/24/2020
	vs True dates	12/02/2020	12/16/2020
		06/02/2021	06/15/2021
	The trimming percentage is set to 5%.

Note:

Table 3 : Estimation of the ITS models Dependent variable : National level Sub-national level Daily new cases True dates Pseudo-dates True dates Pseudo-dates

 3 

	Intercept	-0.989*	-27.059***	6.989***	9.708***
	T	0.626***	1.629***	0.029	-0.074**
	Z			-32.392**	-21.389***
	Z × T			1.487***	1.061***
	X j=1	48.858**	-104.448***		
	T × X j=1	-0.637***	-1.772***		
	Z × X j=1				
	Z × T × X j=1				
	X j=2	89.536***	148.097***	33.439***	31.143***
	T × X j=2	-0.279	-0.649***	-0.142*	0.039
	Z × X j=2			-47.645	44.557**
	Z × T × X j=2			-1.530**	-1.785***
	X j=3	280.354*** 334.305***	35.954	-8.161
	T × X j=3	-2.909***	-1.587***	1.804**	2.005***
	Z × X j=3			171.459*** 324.567***
	Z × T × X j=3			-6.279***	-5.559***
	actest (lag)	3.735 (11)	0.133 (1)	2.316 (20)	0.053 (11)
	Number of obs	532	532	335	335

Note: Regression with Newey-West standard errors. *, ** and *** denote statistical significance at 10%, 5%

Table 4 : Evolution of trends after the intervention

 4 The subscripts sg and mg denote « single-group » and « multiple-group » respectively. Treated is the trend of the treatment group; Controls is the trend of the control groups. Difference = Treated mg -Controls.

	Treatment Linear	Pre-intervention Post-intervention Post-intervention Post-intervention
	periods	trends	j = 0	j = 1	j = 2	j = 3
		Treated sg	0.626	-0.011	-0.291	-3.199
	True	Treated mg	1.516	-	-0.156	-4.631
	dates	Controls	0.029	-	-0.113	1.691
		Difference	1.487	-	-0.044	-6.322
		Treated sg	1.629	-0.144	-0.794	-2.380
	Pseudo	Treated mg	0.987	-	-0.758	-4.313
	dates	Controls	-0.074	-	-0.035	1.970
		Difference	1.061	-	-0.723	-6.283
	Note:					

https://ideas.repec.org/.

See https://www.populationdata.net/ and https://countrymeters.info/fr.

https://www.stopcoronavirusrdc.info/ (official website of the Ministry of Health).

Statistics by province are only available until August 20, 2021: https://data.humdata.org/dataset/democratic-republic-of-the-congo-coronavirus-covid-19-subnational.

Data are available here.

Daily data by province are only available from September 20, 2020 to August 20, 2021 here.