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Abstract

Cote d’lvoire, the largest economy in the West African
Economic and Monetary Union, was hit by COVID-19,
which claimed many lives. This paper estimates COVID-
19 mortality costs over time using the value of a statistical
life. Using a more conservative estimate of the value of a
statistical life income elasticity ranging from 1 to 1.4, the
overall COVID-19 mortality costs in Cote d’Ivoire since
the pandemic range from US$ 100.4 million to US$ 284.3
million. Considering age-related adjustments, a 3 percent
discount rate, and a value of a statistical life income elastic-

ity of 1 to 1.4, the COVID-19 costs range from US$ 5.4

million to US$ 15.3 million. Similarly, the COVID-19
mortality costs range from US$ 6.8 million to US$ 19.3
million with a 5 percent discount rate and a value of a sta-
tistical life income elasticity of 1 to 1.4. More significantly,
the findings suggest that COVID-19 mortality costs started
to decline in 2021. To enhance prevention, preparedness,
and response to future pandemics, policy makers could con-
sider allocating pandemic funding within national budgets.
Exploring potential partnerships with philanthropic orga-
nizations and international entities could further enhance
domestic resource matching efforts.
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1. Introduction

Since its first case of COVID-19,! detected on March 11, 2020, Cote d’Ivoire has experienced
recurrent waves of the pandemic, with the most recent ending in January 2022. The resurgence in
cases has been driven by the spread of highly transmissible COVID-19 variants, low COVID-19
vaccination coverage, increasing social interactions and the inconsistent application of public
health measures (e.g., social distancing, handwashing, and mask wearing). There were 88,064
confirmed cases of COVID-19 between January 3, 2020, and February 15, 2023 (WHO., 2022).
The highest incidence of COVID-19 cases was observed in December 2021 due to the Omicron
variant, while the deadliest wave was associated with the spread of the Delta variant between July
and October 2021. As of January 18, 2024, a total of 835 people had died as a result of COVID-
19. Although this number of deaths might not seem high compared to the United States (US),
where COVID-19 is estimated to have caused 1,161,235 deaths as of January 18, 2024, the
mortality costs in Céte d'lvoire might be high for a nation that is still working to build a strong and
resilient health care system and enhance inclusive and sustainable economic growth. Furthermore,
since the pandemic began, policy makers in Cote d'lvoire have lacked evidence of the long-term
death costs associated with COVID-19. These estimates could give policy makers a clear picture
of the mortality costs associated with COVID-19 over time and help them take a forward approach

to better prevent, prepare for, and respond to future pandemics.

The COVID-19 pandemic has spawned a plethora of research articles that assess its costs.
According to an estimate by Cutler and Summers (2020), the total cost of the pandemic in the US
is estimated at more than $16 trillion, or over 90% of the country's annual gross domestic product.
The premature death cost amounted to US$ 4.4 trillion. In Turkiye, Gokler & Metintas (2022)
found that the premature death cost due to COVID-19 was US$ 227,396,694. Even though these
studies shed some light on the mortality costs associated with COVID-19, it is not known how

these mortality costs change over time.

1 COVID-19 has been described in a variety of ways since its inception. It was referred to as a pandemic, health crisis,
public health emergency of internal concern, and disaster.



The current study uses the benefit-transfer value of a statistical life (VSL) approach to estimate the
COVID-19 mortality costs over time in Cote d’Ivoire. We also review the health policies
implemented by policy makers to curb COVID-19 and propose effective health policies to help
the country better prevent, prepare for, and respond to future pandemics.

In the next section, we describe the methods used to estimate the mortality costs of COVID-19
over time in Céte d'lvoire. In Section 3, results are presented whereas in Section 4, the findings

are discussed with some policy recommendations. Section 5 concludes.

2. Methods

In this paper, we first estimate the COVID-19 mortality costs in Cote d'lvoire using the VSL, and
then conduct a desk review to better understand the health policies implemented by policy makers
to curb COVID-19.

The VSL is an individual's marginal rate of substitution between money and the risk of dying over
a given time period (Hammitt, 2000). The VSL represents the monetary value of risk reduction
that would save one statistical life, rather than an identified life? (Andersson, 2008; Lisa A
Robinson et al., 2019b). We use the benefit-transfer VSL approach to estimate the mortality costs
due to COVID-19 over time in Cote d’Ivoire. The benefit-transfer VSL approach extrapolates from
values from higher income countries, adjusting for differences in income, and the rate at which
VSL changes as income changes (income elasticity of the VSL). The transfer is based on 2013
estimates for the US. All VSL estimates are adjusted for inflation using the GDP deflator, as well
as for future changes in real income. We follow best standard practices by taking into account the
low and central values of VSL (Lisa A Robinson et al., 2019a; Lisa A Robinson et al., 2019b). The
COVID-19 mortality costs are calculated by multiplying the total COVID-19-related deaths by the

2 The word "statistical" refers to small reductions in the likelihood of dying. As stated by Cohen et al. (2015), statistical
lives are those that will be lost to known risk factors in the future unless we intervene, but whose identities we will
never know, at least for the time being. Identified lives are those whose identities we currently know.



VSL. We use this computation to better understand the value of lives lost as a result of COVID-

19 over time. The VSL for Cote d’Ivoire is given by the following formula:

GNI Py ..
_ Cote d'Ivoireyelasticity
VSLCote d'Ivoire — VSLUSA X ( GNIysa ) (l)

With VSLote a'1voire @A VSLysa, the VSL for Cote d’Ivoire and the United States, respectively.
The GNI is the gross national income, and elasticity?® is the degree of change in the VSL associated

with a change in income.

Furthermore, age is considered because COVID-19 has had a disproportionately negative effect
on elderly people. As a result, we estimate a constant value per statistical life year (VSLY) (Aldy
& Viscusi, 2007). Following Robinson et al. (2017a), we divide the VSL by the discounted
expected life years remaining for an individual at the average age of the population being studied.
The VSLY, which is often called the value of a life year, measures how much people are willing

to spend for a change in their life expectancy. The VSLY is given by the following formula:

rX(VSLCote d'Ivoire ) (2)

VSLY cote a twoire = [1-(1+7r)-L]

With r and L the discount rate and the remaining life expectancy, respectively.

We apply the standard 3% discount rate and the 5% discount rate that Haacker et al. (2020) advised
for low- and lower-middle-income countries. Based on information from the WHO's Global Health
Observatory Data Repository, we estimate that the remaining life expectancy is half of Cote
d’Ivoire’s life expectancy at birth. The COVID-19 mortality costs are calculated by multiplying
the VSLY values by the total number of deaths associated with COVID-19.

Lastly, we carried out a desk analysis (World Bank., 20203, b, 2021, 2022) to comprehend the
health policies put in place by policy makers to fight COVID-19, and we provide effective health
policy recommendations to assist the policy makers in Cote d'lIvoire in better preventing, preparing
for, and responding to future pandemics.

3 Using different income elasticity of the VSL values, we examine the uncertainties around the VSL estimates.



In this study, we use a variety of data sets. The WHO database” provided the COVID-19 data. The
low and central values of the VSL for the US are from Robinson et al. (2017b) and Robinson and
Hammitt (2016). The GNI and other data were extracted from the World Bank Development
Indictors (WDI).

3. Results
3.1 Estimates of the COVID-19 mortality costs over time

Table 1 shows the historical trend of COVID-19 mortality costs in C6te d'Ivoire. As the income
elasticity of the VVSL rises over time, regardless of the values of the central US VSL or low US
VSL, the VSL for Cote d'lIvoire drops along with mortality costs. The Cote d'lvoire VSL (Panel
A of Table 1), for example, swings from US$ 734,103.81 to US$ 259,313.96 based on the central
US VSL, indicating a drop of 64.68% of the VSL when the income elasticity of the VSL rises from
1to 1.4. Similarly, for the year 2020, the mortality costs attributable to COVID-19 drop from US$
98,369,910.86 to US$ 34,748,070.04, indicating a decrease in the mortality costs attributable to
the COVID-19 pandemic of 64.68%. With an income elasticity of the VSL of 1, it is interesting to
observe that starting in 2021, COVID-19-related mortality costs dropped precipitously, reaching
US$ 90,294,768.92 in 2022. Using an income elasticity of the VSL of 1.4 (Panel A of Table 1),
the mortality costs due to the COVID-19 pandemic decreased from US$ 148,586,896.52 (2021) to
US$ 31,895,616.53 (2022). This decreasing pattern of mortality costs due to COVID-19 is
substantiated when the low US VSL estimates are used (Panel B of Table 1). With an income
elasticity of the VSL of 1, the mortality costs associated with COVID-19 fell beginning in 2021
and reached US$ 42,137,558.83 in 2022.

4 Based on data from the WHO database (https://covid19.who.int/data), at the time of writing this paper, the recorded
COVID-19 deaths in Cote d'lvoire were as follows: 134 (2020), 573 (2021), 123 (2022), and 5 (2023). The cumulative
total of COVID-19 deaths from 2020 to 2023 is 835. In May 2023, the World Health Organization (WHO) lifted the
global health emergency declaration for COVID-19. Furthermore, in 2023, numerous countries discontinued regular
tracking and reporting of new COVID infections. As a result, the year 2023 is not included in this study.



https://covid19.who.int/data

Table 1: COVID-19 mortality costs in C6te d’Ivoire over time

Panel A: Central values

Mortality costs
Elasticity | Value of a statistical life 2020 2021 2022
1 734 103.81 98 369 910.86 420 641 484.50 90 294 768.92
1.4 259 313.96 34 748 070.04 148 586 896.52 31895 616.53

Panel B: Low values

Elasticity | Value of a statistical life Mortality costs
1 342 581.78 45 905 958.40 196 299 359.43 42 137 558.83
1.4 121 013.18 16 215 766.02 69 340 551.71 14 884 621.05

Notes: The term elasticity refers to the value of a statistical life (VSL) 's income elasticity, or the proportional change
in the VSL brought on by a change in income. All estimates are performed using a central value of VSL=US$ 9 000
000, and USA GNI per capita (PPP, current international US$) = 54 380 for 2013. The low values of VSL are equal
to US$ 4,200,000 for the USA. All VSL estimates are adjusted for inflation using the GDP deflator, as well as for
potential changes in real income. All estimates are in USS.

Table 2 indicates the costs of COVID-19 deaths since the pandemic began while taking into
consideration the fact that the disease disproportionately affects the very old. Two findings emerge
from Table 2. The mortality costs decreased, regardless of the discount rate applied. For instance,
Panel B of Table 2 shows that the mortality costs associated with COVID-19 range from US$
31,100,23.79 (2020) to US$ 2,854,723.33 (2022) using a 5% discount rate, low US VSL estimates,
and a constant income elasticity of VSL. Furthermore, the findings of the study support a reduction
in the costs of COVID-19 deaths beginning in 2021. This observation holds true regardless of the
income elasticity of VSL or the discount rate applied.



Table 2: COVID-19 mortality costs in Cote d'lvoire across time while taking into account age

Panel A: Central values
Mortality costs
Value of a statistical life year 3% discount rate 5% discount rate
Elasticity | 3% discount rate | 5% discount rate 2020 2021 2022 2020 2021 2022
1 39622.38 497 33.86 | 5309 399.00 | 22703 624.09 | 4 873 552.81 | 6 664 336.68 | 28 497 499.41 | 6 117 264.27
1.4 13996.16 17567.93 | 1875485.77 | 8019801.11 | 1721 527.99 | 2354 102.35 | 10 066 422.72 | 2 160 855.14
Panel B: Low values
Mortality costs
Value of a statistical life year 3% discount rate 5% discount rate
Elasticity | 3% discount rate | 5% discount rate 2020 2021 2022 2020 2021 2022
1 184 90.44 23209.13 | 2477 719.53 | 10 595 024.57 | 2 274 324.65 | 3110 023.79 | 13 298 833.06 | 2 854 723.33
1.4 6531.54 8198.37 | 875226.69 | 3742573.85| 803379.73 | 1098581.09 | 4697 663.93 | 1008 399.06

Notes: A constant value per statistical life year (VSLY) is estimated by using two discounting rates: 3% and 5%. Based on information from the WHO's Global
Health Observatory Data Repository, we estimate that the remaining life expectancy is half of the Ivoirian life expectancy at birth. The term elasticity refers to the
value of a statistical life (VSL) 's income elasticity, or the proportional change in the VSL brought on by a change in income. For 2013, the USA's GNI per capita
(PPP, current international US$) was US$ 54 380. This amount is used as the basis for all calculations. The low levels of VSL are equal to US$ 4,200,000 for the
USA. All VSL estimates are adjusted for inflation using the GDP deflator, as well as for potential changes in real income. All estimates are in US$.



3.2 Health policies used to curb COVID-19 in C6te d’Ivoire

This subsection presents the results of our desk review of the various policies and instruments

employed by Céte d'lIvoire's decision-makers to tackle the COVID-19 outbreak.

The government set up a National Steering Committee for coordination, COVID-19 prevention,
and control to curb the pandemic. This Committee, which was adopted on March 23, 2020, was
headed by the Prime Minister, and comprised a secretariat provided by the Ministry of Health
(MoH), as well as many subcommittees and action units in each sector. The Steering Committee
oversees and offers strategic and policy direction for the government's disaster response. It also
coordinates the work of the other committees and mobilizes resources for the government's
emergency response plan. The secretariat of the Steering Committee is led by the MoH. The MoH
serves as the secretariat for the Steering Committee. At the operational level, the MoH's main body
for multisectoral coordination of public health emergency responses, called the Centre for Public
Health Emergency Operations (COUSP), which is chaired by the National Public Hygiene
Institute, has been activated. The COUSP invited all key stakeholders in health, including the
World Bank and World Health Organization, to attend the weekly coordination meeting. The
COVID-19 operational response is led by the General Director of Health, who reports to the MoH.
Furthermore, the country has taken steps to acquire vaccines as they are developed. Following a
slow start, Cote d’Ivoire's COVID-19 vaccination campaign has picked up speed. On March 1,
2021, the vaccination campaign was launched. However, high levels of misinformation, lack of
trust in the vaccine, and vaccine hesitancy hampered vaccine uptake, and the vaccination rate
remained around 2,000 doses administered per day. Daily vaccination rates rose to over 20,000 by
mid-April 2021 at the start of a strong communication and community mobilization effort, and to
almost 150,000 by mid-December 2021 after the vaccine campaign was intensified in response to
the third wave of the outbreak. COVID-19 vaccine supply was initially unpredictable, owing to
limited global vaccine production and inequitable distribution. Since August 2021, supply and
donations have increased, and the priority has shifted to improving deployment capacity to meet
the 70% coverage target and administer booster doses, as well as strengthening national public
health preparedness systems. Only 1.9 million COVID-19 doses were administered in Cote
d’Ivoire during the first five months of the campaign. Disruptions in the availability of specific

vaccines (e.g., AstraZeneca), combined with inconsistent delivery schedules of available vaccines,
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resulted in Co6te d’Ivoire having vaccine stock-outs, which harmed the campaign. Vaccine
deliveries have increased since August 2021, with 19.7 million doses delivered over 18 months
(August 2020-March 16, 2022), and the government has since intensified the vaccination
campaign to speed up vaccine deployment. As of February 19, 2023, a total of 25,263,932 vaccine
doses® have been administered. The country's current challenge is to i) create a growing and
consistent demand for COVID-19 vaccinations, (ii) strengthen the resilience of the health system,

and (i) accelerate the Ivorian economy's recovery.

Despite these measures, the fight against COVID-19 has gone through difficulties. Revenues
plummeted during the COVID-19 pandemic in 2020, despite a dramatic increase in government
spending to address the health and economic effects of the crisis. The COVID-19 pandemic has
further highlighted the necessity for government budgets to give health spending priority, but its
sustainability will be difficult. Lifesaving has been the top objective during the COVID-19
pandemic's containment phase. In fact, the Ivorian government has reacted by increasing health
spending to stop or slow the spread of the virus and treat people in need of medical attention.
Development partners have also come together to support the COVID-19 health response in Céte
d'lvoire. Development partners have provided significant resources to manage the COVID-19
pandemic in the country, including rechanneling support from other sectors and providing
additional funds. However, as the COVID-19 pandemic stabilizes, fiscal sustainability will likely
become a top priority, and financing constraints or debt sustainability may limit the scope for
additional health allocations in the government budget. As a result, the country's emergency

preparedness capacity should be strengthened.

3.3 Addressing future pandemics in Cote d’Ivoire from the health perspective

Addressing future pandemics® in Cote d’Ivoire will require the country to act simultaneously on
many fronts. From a health perspective, several policy options could be considered to address

future pandemics.

5 Please see https://covid19.who.int/region/afro/country/ci

5 It has been estimated that the probability of a future pandemic on the scale of the COVID-19 outbreak or greater is between 2.5
percent and 3.3 percent per year, implying a roughly 50 percent chance that one will occur within the next 25 years (Schady et
al., 2023).


https://covid19.who.int/region/afro/country/ci

Strengthening the health care system might be on the agenda of better pandemic preparedness and
response (PPR) capacities. The Ivorian health care system could be strengthened with increased
investment in infrastructure, notably at the primary care level. The expansion of primary health
care centers countrywide is key for increasing access to health care services. In Céte d’Ivoire,
accessibility is still a major barrier to use of health services with one-third (33%) of the population
living more than 5 kilometers from a public health facility (MoH., 2019). Improving the quality
and number of human resources for health (HRH) will need to be handled along with the incentives
to retain them. The country is facing a brain drain of doctors and nurses that needs to be reversed
at a time when it faces a shortage of health care workers. The country should continue to invest in
improving access to essential medicines and equipment, notably at the primary care level (Figure
1).

Figure 1: Breakdown of Government Spending on Health Facility Operations, Drugs,
and Infrastructure, 2017

» Infrastructure, tertiary

= Operating, tertiary = Drugs, tertiary
= Operating, secondary = Drugs, secondary Infrastructure
Operating, primary Drugs, primary secondary/primary

Source : Duran et al. (2020).

Surveillance and early detection of cases, along with improving disease control measures will be
instrumental in ensuring an effective PPR mechanism. Despite the efforts made during the
COVID-19 pandemic, the country surveillance and early detection mechanism is not robust
enough. To make sure the current early warning systems function properly to identify outbreaks
early, they should undergo some stress tests. Early outbreak detection and the execution of disease
control measures within communities, particularly in distant regions, are seriously threatened by
the difficulties of understaffed primary health care facilities. The nation might expand public-

private partnerships to take advantage of resources from the private sector to invest in enhancing
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laboratory capabilities for infectious disease diagnosis and testing. The Pasteur Institute is under
extreme strain as a result of the COVID-19 pandemic because it is virtually the only laboratory
that conducts reliable COVID-19 testing. By collaborating with the business sector, it will be
possible to strengthen laboratory networks and enhance investments in reagents and equipment

while also providing more financing for staff training.

Cote d'lvoire may increase its involvement in PPR international cooperation. Under the auspices
of the Africa CDC, Co6te d'lvoire might collaborate with African and other international partners
to improve its coordination mechanisms for responses, information sharing, and the launch of
African-led initiatives for vaccine development. The creation and dissemination of vaccinations
for potential pandemics ought to be Cote d'lIvoire's top priorities. This entails making investments

in R&D, forming alliances with vaccine producers, and assuring equal access to vaccines.

These policy options will not be successful in tackling future pandemics if the country keeps the
same trend in the fiscal allocations to the health sector. General government health expenditure
has continuously been very low, below 6% of general government expenditure (Figure 2).
Similarly, as shown by Table 3's sixth column, over time domestic general government health
expenditure as a share of GDP has been very low (below the recommended 5% benchmark
suggested by Mcintyre et al. (2017) for achieving universal health coverage).

Furthermore, the COVID-19 pandemic has also demonstrated that spending on primary health care
(PHC) can lessen the pandemic's devasting effects. Countries with strong PHC (the Republic of
Korea and Viet Nam) were able to react to the pandemic more quickly and successfully. This is
because PHC is a powerful tool for managing public health initiatives to combat infectious diseases
(Hanson et al., 2022). Nonetheless, C6te d'lvoire does not significantly fund PHC. According to
Table 3, there is a positive association between total PHC spending and GDP per capita: when
GDP per capita rises, more money is invested in total PHC spending. While it has remained
constant over time, the PHC (government and donors) expenditure as a percentage of GDP is quite
low (below 2%), indicating that prioritizing PHC investments in order to be ready for future

pandemics could be a top priority.
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Figure 2: Domestic general government health expenditure (% of general government
expenditure)
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Notes: The World Bank Development Indicators (WDI) and Ministry of Finance (MoF) (data from 2021, 2022, and
2022 are extracted from the MoF website) are used to draw the figure.
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Table 3: Primary health care financing in Céte d'lvoire

GDP per capita

Level of spending per capita (US$)

Share of spending (%6)

Year | GDP per Total PHC | Domestic External Domestic PHC PHC Domestic Domestic External
capita, PPP expenditure | general expenditure | general (government | spending | general general spending
(current government | on PHC per | government | and donors) | asa government | government | on PHC
international $) expenditure | capita health as ashare of | share of | spendingon | spendingon | asa

on PHC per expenditure | GDP current | PHCasa PHC asa share of
capita as a share health share of share of total
of GDP spending | total PHC domestic PHC
spending general spending
government
expenditure
on health

2016 4650.67 52.1 13.5 9.6 0.9 1.2 78.5 26.0 79.4 18.4

2017 4750.94 53.6 15.7 8.5 0.9 1.2 78.1 29.4 79.9 15.8

2018 5067.86 57.1 16.5 8.2 0.9 1.1 80.4 29.0 80.2 14.4

2019 5343.00 59.8 17.2 10.7 1 1.2 80.9 28.8 80.2 17.9

Notes: PHC means primary health care. The GDP per capita data are from the World Bank Development Indicators (WDI). The data on primary health financing
are from the Global Health Expenditure Database (GHED).
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There is a pressing need to free up financial resources so that Céte d'lvoire could enhance funding
for the health sector and be more prepared for pandemics. By expanding the tax base, enhancing
tax collection and compliance, and enacting additional taxes, such as health taxes on alcohol,
tobacco, and other unhealthy goods, the government may generate more money for the health
sector while earmarking some of these taxes for the PPR. Furthermore, the government could work
to increase the efficiency and effectiveness of health spending by making the most of the available
resources. This could entail enhancing public financial management in the health sector,
particularly the procurement processes and accountability.

4. Discussion

Using a more conservative estimate of the VVSL (low values) and a VSL income elasticity ranging
from 1 to 1.4, the overall COVID-19 mortality costs in Cote d'lvoire since the pandemic began
range from US$ 100,440,938.78 to US$ 284,342,876.66. The COVID-19 costs range from US$
5,421,180.27 to US$ 15,347,068.75 when age-related adjustments, a 3% discount rate, and a VSL
income elasticity of 1 to 1.4 are taken into account. In the same vein, COVID-19 mortality costs
range from US$ 6,804,644.09 to US$ 19,263,580.17 with a 5% discount rate and a VVSL income
elasticity of 1 to 1.4. More importantly, starting from 2021, the results of the study suggest a
decline of the COVID-19 mortality costs. This decrease could be attributed to the government's
health policies aimed at reducing COVID-19. As outlined by the World Bank (World Bank., 2021)
when the COVID-19 pandemic started, the policy makers in Cote d'lvoire took forceful action by
closing land, air, and marine borders. Sports events, festivals, and meetings with more than 50
people were postponed, and non-essential enterprises, schools (including pre-schools and
universities), were closed. All confirmed and probable COVID-19 cases were quarantined in
government-run facilities, social distancing, and mask use were actively promoted. Céte d'lvoire
was among the first countries to receive the first wave of COVAX vaccines on February 26, 2021,
and carried out its first mass vaccination campaign in December 2021. As of January 22, 2023,
Ivoirians have received a cumulative total of 25.26 million COVID-19 vaccine doses. This

accounts for 12% of the total population, who have received at least one booster dose of a COVID-
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19 vaccine.” Some evidence suggests that social isolation, lockdowns, and COVID-19 vaccination
could save lives. Despite the significant societal costs associated with social distancing due to
decreased economic activity, Thunstrom et al. (2020) discovered that social distancing could save
approximately 1.24 million lives. According to Greenstone and Nigam (2020), social distancing
policies would prevent 1.7 million deaths compared to the unmitigated scenario, and the benefits
would be worth about U$8 trillion. Acemoglu et al. (2021) found that lockdowns that target
different age group are more cost beneficial than uniform lockdowns. Bermingham et al.’s (2021)
studies suggested that the first vaccine dose reduced the risk of COVID-19 death by 52.6% among
individuals aged 80 years. In Another study (Rahmani et al., 2022), it is indicated that that
immunizing against COVID-19 with BNT162b2 mRNA, mRNA-1273, and ChAdOx1, as well as
using these three components in combination, was associated with favorable effectiveness against
SARS-CoV?2 incidence rate, hospitalization rate, and mortality rate in the first and second doses

in various populations.

The calculation of COVID-19 mortality costs over time provides us with a number of valuable
lessons. With these estimates, policy makers could take stock in order to make an informed
decision on preventing, preparing, and responding to future pandemics. Cote d'lvoire has a weak
public health system that is unprepared to handle potential pandemic threats, as evidenced by its
low overall global health security index score of 31.2% (out of a possible score of 100).
Consequently, there is an urgent need to provide funds specifically for health security. Thus, there
is a dire need to make a dedicated financial investment in health security. Policy makers in Céte
d'lvoire could, therefore, allocate pandemic funds in national budgets and explore opportunities to
collaborate with philanthropic and multilateral organizations to increase domestic resource
matching. As a result of their collaboration, for every dollar spent by policy makers in Cote d'lvoire
on pandemic preparedness and response, the matching donor contributes U$2 (a 2:1 matching
ratio). Policy makers could use these funds to invest more in the surveillance system, allowing

outbreaks to be contained before they spread. Furthermore, modern, and strong laboratory

7 https://data.who.int/dashboards/covid19/vaccines?m49=384&n=c

& The data are from the 2021 Global Health Security index (https://www.ghsindex.org/country/cote-divoire/). The data
suggest that Cote d’Ivoire has low score in preventing (12.4), detecting (29.6), responding (35.3), health (17.1), norms
(47.7), and risk (45.2).
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networks in all provinces could be established to improve the country's diagnostic capacity for new
diseases. Other potential investment areas include improving human health resources and
manufacturing vaccines and other critical medicines at home. With the establishment of the
Financial Intermediary Fund (FIF®), the government might use it to bolster their pandemic

preparedness and response capacities.

The current study, however, one major limitation. The COVID-19 non-fatal economic losses are
disregarded. COVID-19 is well known for its non-fatal dimensions, which include fever, loss of
smell/taste, fainting, chronic fatigue syndrome, kidney damage, post-intensive care syndrome to
name a few. COVID-19's non-fatal dimensions come at a high price (Kniesner & Sullivan, 2020).
As a result, the current COVID-19 mortality costs reported in this study are a conservative

estimate.

5. Conclusions

The findings of this study indicate that regardless of the techniques employed to estimate the
COVID-19 mortality costs, there is a drop in COVID-19 mortality costs in Cote d'lvoire starting
in 2021. To better prevent, prepare for, and respond to future pandemics, policy makers could
include pandemic funding in national budgets and look into possible partnerships with

philanthropies and international organizations to improve domestic resource matching.

9 On June 30, 2022, the World Bank Board of Directors approved the creation of the FIF, a new pandemic fund.
Through investments and technical assistance at the national, regional, and international levels, it is a dedicated long-
term finance to build pandemic preparedness and response capabilities in low-and middle-income countries.
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