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Foreword

The current Ebola epidemic, which began in Guinea in late 2013 and
then spread to Liberia and Sierra Leone over the first six months of 2014,
is by far the largest in history. With more than 5,000 suspected deaths at
the time of writing, this outbreak is more than 17 times as lethal as the
next most serious Ebola outbreak, which took place 38 years ago in the
Democratic Republic of Congo. Furthermore, health specialists believe
that both cases and deaths are dramatically underreported; exactly by
how much is unknown. With a fatality rate exceeding 50 percent, the
primary tragedy of this epidemic is the thousands of lives lost.

Unfortunately, mortality is but one of the scars that Ebola will leave
in its wake. As with all diseases, this Ebola outbreak has a significant
direct economic impact: Households are losing breadwinners and have
fewer resources to invest in enterprise and savings. Individuals are losing
productive time as they care for sick relatives and friends. However, this
Ebola epidemic is different from other disease outbreaks. The main
economic impact comes not from the deaths, the sickness, and the time
caring for the ill, as tragic as those are. Instead, fear is driving the majority
of economic impacts associated with Ebola. Other illnesses, like malaria
or childhood diarrhea or even HIV, have relatively well-known forms of
both prevention and treatment. This is not the case for Ebola, where
treatments have limited success and many people have a limited
understanding of how it is spread. As a result, some individuals who have
not contracted the disease are taking extreme actions, called “aversion
behavior,” to avoid exposure. Flights are cancelled, mining operations are
slowed or stopped, and trade slows to a trickle.

It may seem mundane to speak of an economic impact in the face of
a medical tragedy. But this economic impact has a human face. Guinea,
Liberia, and Sierra Leone are all net food importers, which means that
slowing food trade with their neighbors translates into food shortages.
Cash crops that Guinean farmers hoped to sell face few buyers; and

ix
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laid-off miners in Sierra Leone and Liberia are unable to feed their
families. Schools have been closed: When they open again, some of the
former students will not return because their families cannot pay the
accompanying costs or because the children have been forced to start
working. Mothers who would normally seek pre-natal care and early
childhood vaccinations will not do so for fear of catching Ebola at a health
center. These interruptions in human capital investments have long-term
consequences. The economic impact of Ebola means children missing
meals and school lessons, and parents missing economic opportunities.

This report draws on the array of skills within the World Bank Group
to examine the likely economic impacts of the Ebola epidemic through
the end of 2015. It begins from a country perspective, using the best
available data on economic activity to update forecasts for growth in
Guinea, Liberia, and Sierra Leone over the next year. It then uses
macroeconomic models of the global economy to predict, under two
scenarios of potential spread of the epidemic, the likely impact for West
Africa as a whole. The results are stark. Guinea, Liberia, and Sierra Leone
have already been dramatically affected. If the epidemic is not contained
swiftly, the economic impacts for those three countries as well as for West
Africa as a whole could be catastrophic.

This work highlights the need to contain the epidemic through swift
action by international partners and local governments alike. But it also
underlines the need to provide support to mitigate the economic
impacts—through fiscal support so that governments can continue
providing essential services even while many of their own resources are
focused on the health crisis and, over time, through renewed commercial
investment. All three of the most affected countries, as well as the region
as a whole, enjoyed healthy economic growth in advance of the crisis.
The swift and coordinated actions of the international community may
help limit the impact of this Ebola crisis to an interruption in that trajectory
of sustained economic growth rather than a lengthy detour.

Makhtar Diop
Vice President for Africa
World Bank
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Executive Summary

¢ Beyond the terrible toll in human lives and suffering, the Ebola
epidemic currently afflicting West Africa is already having a measur-
able economic impact in terms of forgone output; higher fiscal deficits;
rising prices; lower real household incomes and greater poverty. These
economic impacts—estimated in this report using data from early
October of 2014—include the costs of health care and forgone produc-
tivity of those directly affected, but more important, they arise from
the aversion behavior of others in response to the disease.

e The short-term (2014) impact on output, estimated using on-the-
ground data to inform revisions to sector-specific growth projections,
is in the order of 2.1 percentage points (pp) of gross domestic product
(GDP) in Guinea (reducing growth from 4.5 percent to 2.4 percent);
3.4 pp of GDP in Liberia (reducing growth from 5.9 percent to
2.5 percent) and 3.3 pp of GDP in Sierra Leone (reducing growth from
11.3 percent to 8.0 percent). This forgone output for these three
countries corresponds to US$359 million in 2013 prices.

e The short-term fiscal impacts are also large, at US$113 million
(5.1 percent of GDP) for Liberia; US$95 million (2.1 percent of GDP
for Sierra Leone) and US$120 million (1.8 percent of GDP) for Guinea.
These estimates are best viewed as lower-bounds. Slow containment
scenarios would almost certainly lead to even greater impacts and cor-
responding financing gaps in both 2014 and 2015. Governments are
mitigating some of these impacts on their budgets through reallocation
of resources, but much international support is still needed.

e As it is far from certain that the epidemic will be fully contained by
December 2014 and in light of the considerable uncertainty about its
future trajectory, two alternative scenarios are used to estimate the
medium-term (2015) impact of the epidemic, extending to the end of
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TABLE ES.1

calendar year 2015. A “Low Ebola” scenario corresponds to rapid con-
tainment within the three most severely atfected countries (henceforth
the “core three countries”), while “High Ebola” corresponds to slower
containment in the core three countries, with some broader regional
contagion.

The medium-term impact (2015) on output in Guinea is estimated to
be negligible under Low Ebola, and 2.3 pp of GDP under High Ebola.
In Liberia, it is estimated to be 5.8 pp of GDP under Low Ebola, or
12.0 pp of GDP under High Ebola. In Sierra Leone, the impact would
be 1.2 pp of GDP under Low Ebola, and 8.9 pp under High Ebola. The
estimates of the GDP lost as a result of the epidemic in the core three
countries (for calendar year 2015 alone) sum to US$129 million under
Low Ebola (implying some recovery from 2014), and US$815 million
under High Ebola (in 2013 dollars).

Over the medium term, however, both epidemiological and economic
contagion in the broader sub-region of West Africa is likely. To account
for the probable spillovers on neighboring countries, we use the Bank’s
integrated, multi-country general equilibrium model (LINKAGE), to
estimate the medium-term impact on output for West Africa as a whole.
Under Low Ebola, the loss in GDP for the sub-region is estimated to be
US$2.2 billion in 2014 and US$1.6 billion in 2015. Under High Ebola,
the estimates are US$7.4 billion in 2014 and US$25.2 billion in 2015.
These estimates of forgone output are presented in table ES.1, alongside
those for the core three countries, reported above. Additional analysis
for Liberia indicates that the percent losses are even more severe for
household consumption, resulting in drastic increases in poverty rates.
The reasons for this, which are also at work in the other countries,

Lost GDP Due to Ebola, in Dollars and as a Percentage of 2013 GDP

Short-term impact
(2014)

Medium-term impact
(2015—Low Ebola)

Medium-term impact
(2015—High Ebola)

Guinea (million)

130 (2.1 pp) —43(0.7 pp) 142 (2.3 pp)

Liberia (million)

66 (3.4 pp) 113 (5.8 pp) 234.(12.0 pp)

Sierra Leone (million)

163 (3.3 pp) 59 (1.2 pp) 439 (8.9 pp)

Core three countries (million)

359 129 815

West Africa (billion)

2.2-14 1.6 25.2

Source: World Bank and International Monetary Fund (IMF) estimates.
Note: All values are expressed in 2013 US dollars. pp = percentage points.
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relate to Ebola-induced barriers to domestic and foreign trade, which
divert labor to service sectors and lead to disproportionate increases in
consumer prices.

e The take-away messages from this analysis are that the economic
impacts are already very serious in the core three countries—particularly
Liberia and Sierra Leone—and could become catastrophic under a
slow-containment, High Ebola scenario. In broader regional terms, the
economic impacts could be limited if immediate national and interna-
tional responses succeed in containing the epidemic and mitigating
aversion behavior. The successful containment of the epidemic in
Nigeria and Senegal so far is evidence that this is possible, given some
existing health system capacity and a resolute policy response.

e If, on the other hand, the epidemic spreads into neighboring countries,
some of which have much larger economies, the cumulative two-year
impact could reach US$32.6 billion by the end of 2015—almost
2.5 times the combined 2013 GDP of the core three countries.

e A swift policy reaction by the international community is crucial. With
the potential economic costs of the Ebola epidemic being so high, very
substantial containment and mitigation expenditures would be
cost-effective if they successfully avert the worst epidemiological
outcomes. To mitigate the medium-term economic impact of the out-
break, current efforts by many partners to strengthen the health
systems and fill the fiscal gaps in the core three countries are key
priorities. These efforts should also be supplemented by investments
in those countries and in their neighbors to renew the confidence of
international tourism, travel, trade, and investment partners.

¢ Finally, there are two important caveats. First, this analysis does not
take into account the longer-term impacts generated by mortality, fail-
ure to treat other health conditions due to aversion behavior and lack
of supply capacity, school closings and dropouts, and other shocks to
livelihoods. It is truly focused on the short- and medium-term inputs
over the next 18 months.

¢ Second, these estimates are subject to considerable uncertainty, arising
not only from the usual and well-known problems associated with
economic forecasting and data scarcity, but also from the unusually
high degree of uncertainty associated with the future epidemiological
path of Ebola and with people’s behavioral responses to it. All the
analysis in this report therefore represents best-effort estimates under
documented assumptions and modeling choices, but the margins of
error associated with them are inevitably large. The scenarios should
be read and interpreted accordingly.






SECTION 1

Introduction

Overview

The 2014 outbreak of the Ebola Virus Disease® in West Africa? has taken
a devastating human toll. Although the outbreak originated in rural
Guinea, it has hit hardest in Liberia and Sierra Leone, in part because it
has reached urban areas in these two countries—a factor that distin-
guishes this outbreak from previous episodes elsewhere. As of early
November 2014, there had been more than 5,000 recorded deaths out of
more than 14,000 probable, suspected, or confirmed cases of Ebola
(WHO 2014a). Experts fear that the true numbers may be two to four
times larger due to underreporting (WHO 2014b).2 Misery and suffering
have been intense, especially in Liberia where doctors have had to turn
patients away for lack of space in Ebola treatment centers.

Inevitably, before the outbreak is contained the human impacts will
increase considerably beyond these numbers. Epidemiological estimates
are acknowledged as highly uncertain and are not the subject of this
report. What is certain is that limiting the human cost will require signifi-
cant financial resources, a rapid response, and a concerted partnership
between international partners and the affected countries. Particularly in
Liberia and Sierra Leone, government capacity is already overrun and the
epidemic is impacting economic activity and budgetary resources.

This report informs the response to the Ebola epidemic by presenting
best-effort estimates of its macroeconomic and fiscal effects. These impacts
are constantly changing; this report uses economic data from early
October 2014 to estimate the potential economic and fiscal impacts. Any
such exercise is necessarily highly imprecise due to limited data and
many uncertain factors, but it is still necessary in order to plan the economic
assistance that must accompany the immediate humanitarian response.
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The goal is to help affected countries to recover and return to the robust
economic growth they had experienced until the onset of this crisis.

Channels of Impact

The impact of the Ebola epidemic on economic well-being operates
through two distinct channels. First are the direct and indirect effects
of the sickness and mortality themselves, which consume health-care
resources and subtract people either temporarily or permanently from
the labor force. Second are the behavioral effects resulting from the fear
of contagion, which in turn leads to a fear of association with others and
reduces labor force participation, closes places of employment, disrupts
transportation, motivates some governments to close land borders and
restrict entry of citizens from afflicted countries, and motivates private
decision makers to disrupt trade, travel, and commerce by canceling
scheduled commercial flights and reducing shipping and cargo services.
In the recent history of infectious disease outbreaks such as the SARS
(severe acute respiratory syndrome) epidemic of 2002-04 and the HIN1
(swine flu) epidemic of 2009, behavioral effects are believed to have
been responsible for as much as 80 or 90 percent of the total economic
impact of the epidemics (Lee and McKibbin 2003).

The first of these channels, consisting of the labor force and health
expenditure impacts arising from the direct and indirect effects of the
epidemic, closely tracks the number of suspected and actual cases of the
disease (see figure 1.1). The second, or behavioral channel, is less sensi-
tive to the actual number of cases of Ebola because it is driven by aver-
sion behavior, and it is potentially more sensitive to information and
public response. For example, employers who learn how to protect
themselves and their workers from contagion will reopen workplaces
and resume production and investment. Similarly, governments that
demonstrate they have controlled the epidemic and have resumed
normal activity will inspire confidence in both domestic and interna-
tional economic agents to resume their former pace of economic

exchange.

Structure of the Report

This document presents the World Bank’s preliminary estimates of the
economic impact of the Ebola outbreak in West Africa for 2014 and 2015.
Section 2 presents a single set of 2014 estimates for Liberia, Sierra Leone,
and Guinea, based on available data on current economic activity as well
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FIGURE 1.1
Broad Channels of Short-Term Economic Impact
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as assumptions about the short-term impact. It also presents data on the

limited current impacts on other countries in

the region. Section 3

presents estimates for the impact by the end of 2015 for Liberia, Sierra

Leone, and Guinea, as well as estimates for West Africa as a whole.

Because the epidemic and the behavioral responses to it have more time

to diverge over the course of 2015, Section 3 presents two scenarios for

2015, which vary in the optimism of their assumptions regarding the

epidemic and the success of donor and government policy and efforts to

control it.






SECTION 2

Short-Term Effects and
Fiscal Impacts

Introduction

The economic impact of the Ebola crisis is being felt acutely right now
by the three directly affected countries. Limited impacts are even
being felt among some neighboring countries. Both the limited avail-
able survey data and anecdotal evidence suggest impacts on agricul-
ture, mining, services, and other sectors. Estimates of the impact of
the crisis for this year—2014—for the three countries are built up
from sector components, based on the impact seen so far on economic
activity. Representatives of economic sectors were contacted to assess
changes to economic activity from the evidence gathered. For example,
mining officials provided metrics of the extent to which Ebola was
affecting current activity and plans for future investment. The projec-
tions also rely on leading indicators considered to be good predic-
tors of economic activity. Cement imports and sales, for example, are
used to estimate the impact on construction activity and thereby on
services. Data on agricultural exports as well as information regarding
the stage(s) of the crop cycle interrupted by the crisis were used to
estimate production shocks. Hotel occupancy rates, airline traffic, and
airport activity provide metrics for the transport and tourism
sub-sectors, as do the closure of borders and reductions in recorded
cross-border trade.

In all cases, estimates of the impact of Ebola are compared with previ-
ous projections by the World Bank and the International Monetary Fund
in the absence of Ebola. Other price information is also incorporated:
nominal exchange rates, parallel exchange rates (if any), fuel prices,
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and prices of a few other key goods, all serve as indicators of supply bot-
tlenecks and changes in investor or consumer behavior.

Fiscal impact has been estimated on the basis of actual year-to-date
revenues, projected shortfalls, and additional expenditures related to the
crisis. Revenue shortfalls are determined by disaggregating government
revenues and focusing on areas most likely to be affected by the crisis,
such as import taxes and taxes on expatriate personnel. Expenditure esti-
mates are based on spending plans of the Ministries of Finance in each
country, as a part of the overall Ebola containment effort. These plans
include purchases of goods and supplies, core logistics, salaries and hazard
pay for emergency workers, training, and investment in rural health
centers.

Short-run estimates of the economic impact assume no further dis-
ruptions in international supply chains, such as the cutting-off of coun-
tries from international shipping, which would exacerbate the above
effects. Although it is true that there have been some border closings,
these borders tend to be quite porous. More severe scenarios are only
considered from 2015 onward in the region-wide impact scenarios. The
estimates in this section presume a resumption of normal economic activ-
ities within six to nine months. The economic estimates that follow are
not derived as explicit functions of infection or mortality rates but reflect
both observed and speculated individual, corporate, and government
behavioral responses to the epidemic.

Despite graphic illustrations of disruption in sub-sectors or regions
suggested by the indicators, the overall effects on projected economic
activity in terms of GDP growth in 2014 are not as sharp as one might
have expected.* In large measure, this reflects the fact that (in Liberia
and Sierra Leone) the emergence and spread of Ebola did not begin to
have a profound effect until the second half of 2014. Thus, despite sharp
reductions in growth in many sectors and sub-sectors, the overall result
for the year is moderated by robust growth during the first half of the
year. In contrast, the story for Guinea is somewhat different: The
economic effect of Ebola has been relatively less pronounced because
the health response to the initial outbreaks was quite effective. In any
event, the examples used in the country-specific analyses below are
intended to provide a snapshot of the dynamic situation on the ground
in each of these countries.

The information and data available for each of the three countries
vary. Accordingly, the degree of disaggregation of the country-level esti-
mates varies, as do the confidence levels attached to some elements due
to imperfect information. Nonetheless, the estimates are built up from
the production side of the national accounts, comprising agriculture,
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forestry, and fisheries, industry (including mining and manufacturing),
and services.

The fiscal tables combine revenue losses and higher spending
requirements—mainly in health, security, and social protection—to esti-
mate a change in the fiscal gap. While the latter are based on explicit new
expenditure requirements identified as a result of the Ebola emergency
and are financed through the countries” budgets, it is not generally pos-
sible to disentangle all the revenue losses in the same manner. In such
cases, the text acknowledges revenue underperformance and identifies
its magnitude.

Liberia

Liberia is one of the poorest countries in Africa with a population of
4 million, per capita income of US$410, and almost 60 percent of the
population below the national poverty line. More than half of the pop-
ulation is urban, including those living in densely populated areas
around the capital city of Monrovia. About three-quarters of the labor
force is engaged in informal activities, mainly agriculture, itinerant
mining, and commerce. Despite its post-conflict fragility and poor social
conditions, Liberia had been growing steadily prior to the Ebola out-
break under a regime of stable economic management, aided by efforts
to improve public sector governance, and an expansion of extractive
industries.

Liberia is currently the country most severely affected by the Ebola
crisis. Since the first case of the Ebola virus was reported in March 2014,
the virus has spread quickly, particularly since July, to cover most of the
country. Nonetheless, current decreases in the rates of infection and
death suggest that the crisis has reached an inflection point.

Impact on economic activities

Since the escalation of the Ebola outbreak in July 2014, there has been a
sharp disruption of economic activity across sectors. The largest economic
effects of the crisis are not the direct costs (mortality, morbidity, caregiv-
ing, and the associated losses in working days), but rather those resulting
from changes in behavior—driven by fear—which have resulted in gen-
erally lower levels of employment, income, and demand for goods and
services.

Despite early signs that the initial fear-based behavioral response is
abating among Liberians, as evidenced by increased activity in local
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TABLE 2.1
Liberia—Estimated GDP Impact of Ebola (2014)
Sector Pre-Ebola growth Revised
contribution to projection growth
growth shock (%) (June 2014) projection
Real growth in GDP — 59 25
Agriculture 18.0 35 1.3
Forestry -0.1 2.0 2.0
Mining 27.3 4.4 -1.3
Manufacturing 4.6 9.6 5.0
Services 50.2 8.1 4.0

Source: World Bank and IMF estimates.

markets (about 80 percent of small and medium enterprises remain
open), the initial estimate of a 3.5 percentage point reduction in GDP
growth for 2014 (from 5.9 percent to 2.5 percent) remains optimistic.
Table 2.1 shows revised estimates of GDP growth in 2014, with the con-
tribution of each sector. A deepening of the crisis over the remaining
months could diminish overall GDP growth still further.

Mining

The mining sector accounts for about 17 percent of GDP and 56 percent
of the US$559 million worth of total exports in 2013. Production and
exports are dominated by two large iron ore mining companies,
ArcelorMittal and China Union. Production at the largest mining
company (ArcelorMittal) is holding steady with production of approxi-
mately 3.3 million tons up to August—on track to achieve planned
production of 5.2 million tons by the end of 2014. However, investments
to expand capacity to 15 million tons per year have been put on hold.
The second major mining company, China Union, which had projected
production of approximately 2.4 million tons for 2014, closed its opera-
tion temporarily in August, perhaps because its mining operation was
closer to the epicenter of the outbreak. Furthermore, restrictions on the
movement of people have severely curtailed artisanal mining, including
of gold and diamonds. Overall, the mining sector is expected to show a
small contraction of 1.3 percent in 2013 compared with an initial projec-
tion for growth above 4 percent.
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Agriculture

The agricultural sector accounts for about one-quarter of Liberia’s GDP,
but nearly half of the total employed workforce and three-quarters of the
rural workforce is engaged in the sector. Both export and domestic
agriculture have been severely affected by the crisis. Production and ship-
ments of rubber—the single most important agricultural export for
Liberia—have been disrupted by the reduced mobility of the workforce
and by difficulty in getting the products to the ports due to the implemen-
tation of quarantine zones. Rubber exports, which were initially expected
to be about US$148 million in 2014, could be as much as 20 percent
lower.

Large investments in palm oil planting, including by the world’s larg-
est producer of palm oil, Sime Darby, have slowed due to the evacuation
of managerial and supervisory personnel, and the focus has shifted to
maintenance. Sime Darby’s planned construction of a US$10 million
modern oil palm mill, for which construction started in July 2014 and
completion was expected in 2015, is also now on hold.

In domestic agriculture, the main food growing areas—in Lofa County
in the northwest part of the country—are also those most affected by the
outbreak of Ebola and have been quarantined. Farms have been aban-
doned. Even in cases where farming operations are ongoing, the shortage
of labor as a result of the quarantine and the migration of some families
from these areas at the onset of the outbreak has affected both the
harvesting and replanting of several crops, including rice, Liberia’s key
staple. In addition, quarantine zones and the restrictions on movement
of persons have adversely affected food transport and marketing, result-
ing in food shortages and price increases.

Manufacturing

Liberia’s manufacturing sector, which accounts for only about 4 percent
of GDP and is already hard-pressed by weak infrastructure, has been
adversely atfected by reduced demand as a result of the crisis. Liberia’s
small manufacturing sector is dominated by the cement and beverage
sub-sectors, which together account for nearly 90 percent of manufactur-
ing output. The production of paints, candles, bottled water, and mat-
tresses comprises the remaining output. The adverse shock to the
construction sector as a result of the quarantines has resulted in substan-
tially lower demand for cement (figure 2.1). Cement sales fell by nearly
60 percent between July and September, well beyond seasonal effects
related to the onset of the rainy season. There has also been reduced
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FIGURE 2.1

Liberia—Cement Sales (2010-14)
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Source: World Bank calculations based on data from the Liberia Cement Corporation.

demand for beverages from the hotel and restaurant sub-sector, as the
disruption to commercial flights has resulted in fewer business and tourist
arrivals. The Ebola crisis has exacerbated the situation for an already
weak beverage sub-sector, which had seen a 30 percent fall in beer
production in the first quarter of 2014.

Services

The service sector, which comprises approximately half of the Liberian
economy and employs nearly 45 percent of the labor force, has been
hardest hit by the Ebola crisis. Wholesale and retail traders have reported
a 50-75 percent drop in turnover relative to the normal amount for the
trading period. The reduction has been largest in markets serving expa-
triates. Both commercial and residential construction activities, which
were booming before the crisis, appear to be on hold, as reflected by the
sharp fall in cement sales since June 2014 (figure 2.1).> Government
construction activities in the energy and transport sectors have also
come to a halt as contractors have declared force majeure and evacuated
key personnel.

The domestic transport sub-sector has also been severely affected by the
crisis. One indicator of this has been the sharp drop in fuel sales, with petrol
and diesel sales down by 21 and 35 percent (figure 2.2). Emergency regula-
tions limiting taxis to 4 passengers have raised the cost of domestic travel.
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FIGURE 2.2
Liberia—Fuel Sales (2010-14)
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Source: World Bank calculations based on data from Liberia Petroleum Refining Company.

The cost of transporting goods has also seen increases, in some cases by
50 percent, partly reflecting the more difficult road conditions during the
rainy season (May—October), as well as the disruptions arising from having
to negotiate the area quarantines imposed to control the spread of Ebola.

The hotel and restaurants sub-sector has been adversely affected by
the reduction of commercial flights to Liberia, from 27 weekly flights
until August to only 6 at the beginning of September. Average hotel occu-
pancy has dropped from upwards of 70 percent before the crisis to about
30 percent now. Some hotels have reported occupancy as low as
10 percent as a result of the crisis. As a direct result, hotel workers have
either been laid-off or had their working days reduced by half.

Food prices and inflation

The disruption to harvesting and transport, as well as border closings
and area quarantines—including in one of the primary agricultural
production areas—have led to rising prices, with domestic food prices
experiencing particular acceleration since June. In addition, panic buy-
ing has increased the demand for food staples, pushing their prices up
(figure 2.3). There are also concerns that increased shipping insurance for
ships transporting goods to Liberia could further drive up the price of
imported foods and fuel.
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FIGURE 2.3
Liberia—Inflation and Food Prices (2014)
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Source: World Bank calculations based on data from Liberia Institute of Statistics and
Geo-Information Services. CPl = consumer price index.

External sector

The Ebola crisis has had a substantial impact on regional and interna-
tional travel to Liberia, with direct effects on the hotel, transport, and
restaurant sub-sectors in particular. In the short term, exports (mainly
rubber and iron ore) have held, and the reductions in imports (including
of capital goods owing to delayed investments) have resulted in an
improvement in the balance of payments, as reflected in the modest
appreciation of the exchange rate in July (figure 2.4). However, this posi-
tion is unlikely to be sustained going forward with the expected increased
demand for imported food, the fall-off in foreign direct investment (FDI),
and adversely affected exports. For sea transport, the impact has been
limited so far, largely due to pre-programmed scheduling contracts.
However, there are indications that forward scheduling is weakening.
Volumes of containers coming into Liberia are down 30 percent from
normal levels in August.

Fiscal impact

The fiscal impact of the Ebola crisis in Liberia has already been sub-
stantial, estimated at over US$100 million (5.1 percent of GDP) for
2014 before budgetary reallocations, and the direct and contingent
fiscal costs continue to rise (see table 2.2). On the revenue side,
government data up to the first week of September showed total rev-
enue collection of US$80.4 million, representing a shortfall of about
US$10 million relative to pre-Ebola forecasts. Furthermore, the
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FIGURE 2.4
Liberia—Movement of Daily Exchange Rate since the Crisis (2014)
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TABLE 2.2
Liberia—Estimated Fiscal Impact of Ebola in 2014 (as estimated on October 1, 2014)
USS$ millions
Pre-Ebola Revised
projection projection Net change
(a) (b) (b)-(a)
Tax and non-tax revenue 499.3 453.6 -457
Current expenditure 4419 509.1 67.2
Health response 0 20 20
Social response 0 47.2 47.2
Current balance net of adjustments 57.4 -55.5 -112.9 Pre-response fiscal impact
Capital expenditure 275.6 255.6 -20
Grants 59.6 59.6 0
Overall balance -158.6 -251.5 -92.9 Net fiscal impact
Overall balance (% of GDP) -7.1 -118 -4.7

Source: World Bank and IMF estimates.

Note: Liberia fiscal year 2015 covers July 1, 2014, through June 30, 2015.
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government has so far revised its revenue target for September down
from US$41.7 million to US$26.3 million—the lowest revenue collec-
tion since 2012. With the slowing of economic activity and weakness
in tax administration (due to curfews and quarantines) total revenues
for the year are likely to be about US$46 million below the initial
forecast.

Of the total, current expenditure will increase by nearly US$70 million,
while the government will reallocate US$20 million from capital to the
current budget. The sharp reduction in fiscal revenues combined with the
increased expenditure creates a fiscal gap of about US$93 million to be
financed. This is likely to be a lower bound: These numbers were calcu-
lated in August and the impact of the crisis is increasing.

Sierra Leone

Sierra Leone has made good economic and social progress over the past
12 years, as indicated by steady progress in per capita income, which was
US$680 in 2013. Despite the significant improvement, poverty is wide-
spread, with 53 percent of the population living below the poverty line as
of 2011. In rural areas, where the bulk of the population lives, the pov-
erty rate is 66 percent. Three-quarters of the population is under 35 years
of age, with the vast majority engaged in part-time activities related to
agriculture, as there is little formal employment.

Ebola has now spread to all of the country’s 13 districts, including the
capital. The disease has taken a toll on the country’s health system, with
5 doctors and more than 30 nurses among the dead. Most private hospi-
tals have shut down, as have four public hospitals. The government
imposed a nationwide curfew for three days, from September 19 to 21,
and deployed some 28,500 persons across the country to visit every
household.¢

Impact on economic activities

The emergence of Ebola in rural Sierra Leone in May initially appeared
to be an isolated event. By late July, however, the spread of Ebola led to
the quarantining of the most severely affected districts and to restrictions
on internal travel, market closures, and subsequently a number of other
measures designed to reduce public gatherings. In late September, three
more districts were quarantined. This has begun to have a marked effect
on economic activity, one that is disproportionate to the human toll that
Ebola has taken to date. The actions of economic agents are being driven
by a high level of aversion behavior, and this may be considered the root
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FIGURE 2.5
Sierra Leone—Weekly Cement Sales (2014)
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cause of the unfolding slow down. Leading indicators of the slowdown in
economic activity and aversion by the external community are captured
by sharp reductions in cement sales and visitor arrivals (figures 2.5
and 2.6), although the drop in cement sales coincided with the onset of
the wet season in May when cement sales would naturally decline due to
reduced road-building. Likewise, a drop in diesel sales indicates reduced
domestic trade (figure 2.7).

Despite the sharp slowdown now evident in many indicators, the
effect of the severe disruption to economic activity in 2014 will be less
than might be expected due to the broad-based and robust growth
achieved over the first six months of the year. Overall projected economic
growth is expected to slow to 8 percent in 2014 (table 2.3). A sharper
decline may be expected in 2015.

Agriculture

Agriculture is the mainstay of the vast majority of the population
and accounted for 50 percent of the economy in 2013. The two
eastern districts—Kailahun and Kenema—where Ebola first emerged
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FIGURE 2.6
Sierra Leone—YVisitor Arrivals (2014)
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FIGURE 2.7
Sierra Leone—Diesel Fuel Sales Volume (2014)

27
25
23

21

Millions of liters

Source: Petroleum Directorate, Sierra Leone.



Short-Term Effects and Fiscal Impacts

21

TABLE 2.3

Sierra Leone—Estimated GDP Impact of Ebola (2014)

Percent

Initial
Contribution projection Revised
to growth shock (June 2014) projection
Real GDP growth — 1.3 8.0
Agriculture 278 48 2.6
Industry 54.5 249 18.4
of which mining (39.6) (27.3) (21.8)

Services 17.7 7.7 5.7

Source: World Bank and IMF estimates.

are also the epicenter of the disease and home to one-fifth of the
country’s population. They contain the most productive agricultural
areas in Sierra Leone, producing both the staple food—rice—and cash
crops, such as cocoa and palm oil. According to data from the Ministry of
Agriculture, Forestry and Food Security, the two districts together pro-
duce about 18 percent of the total domestic rice output. With expected
production disruptions due to the quarantine-induced restrictions on
farmer movements, it is very likely that national rice production for the
2014/15 season will be significantly affected. Furthermore, the closure of
markets, internal travel restrictions, and the fear of infection has curtailed
food trade and caused supply shortages. Although robust price data are
not yet available, reports indicate rice price spikes of up to 30 percent in
the Ebola-affected areas. These are further exacerbated by the country’s
heavy dependence on imported rice, with import volumes potentially
down due to land border closures.

Reports indicate that farming activities are being disrupted with pos-
sible knock-on effects on the expected harvest for this season, particu-
larly in the hardest hit areas. A Food and Agriculture Organization (FAO)
rapid assessment in Kailahun indicated that at least 40 percent of farm-
ers may have either abandoned their farms and moved to new, safer
locations or died, leaving the farms unattended. (Some of these may
have been short-term, initial reactions at the outset of the epidemic.) In
certain key agro-ecological areas, about 90 percent of the plots are
reported not to have been cultivated (FAO 2014). Current restrictions on
movement are preventing cultivation from taking place. Moreover,
farmers have expressed fear of meeting together or even sharing tools.
As a result, they have missed some critical land husbandry activities in
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the recent planting season (which extends through July for rice), and it
is likely that they will not have sufficient planting materials for the next
planting season, as rice seeds have been consumed in light of recent food
shortages.

Nationally, food accounts for 62 percent of household consumption
expenditures, and 59 percent of rice growers are net buyers of rice, an
indication that food insecurity is an important issue. This proportion
increases sharply during the lean season—referred to locally as the hungry
season—which is also the planting season, usually June to August. During
this period, about 45 percent of the population, or 2.5 million people, do
not have access to sufficient food. In the districts of Kenema, Kailahun,
and Bo, an estimated 30 percent of the population is considered
food insecure, a figure which will surely rise due to the spread of Ebola
(figure 2.8).

The World Food Program (WFP) is leading the process of providing
food to quarantined households, and their assessment indicates that over
1 million people are likely to be in dire need of food due to the direct and
indirect impact of Ebola. The FAO and WFP have made calls for an emer-
gency operation amounting to 65,000 tons of food to provide assistance
to approximately 1.3 million of the most affected people in the three
countries over a period of three months. Additional support in the provi-
sion of food rations to quarantined households has been provided by
UNICEF and the World Bank.

The disruption to agriculture and food production will have particu-
larly strong adverse etffects on nutrition given the underlying rates of
chronic malnutrition in the country. Chronic malnutrition is a serious
problem in Sierra Leone, with 35 percent of children aged 6-59 months
stunted and 10 percent severely stunted. Comparable stunting rates for

FIGURE 2.8
Sierra Leone—Share of Households with Insufficient Food Stocks (2011)
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Kenema and Kailahun were 41 and 42 percent, respectively, which is
considered critical by the World Health Organization (WHO). School
feeding programs provide nourishment to many children, but with the
government-ordered closure of all educational institutions in the country
until November, nearly 7,000 schools have been shut down, affecting
close to 1.6 million children. The WFP has made a request to use school
feeding program resources for the immediate emergency response to
quarantined households.

Mining

Mining accounts for 85 percent of industry in Sierra Leone. (Industry,
altogether, makes up nearly 20 percent of the economy.) Mining is
dominated by the iron ore sector, which began production in late 2011
and already accounts for 16 percent of GDP. In addition, there are less
significant operations in rutile, ilmenite, bauxite, and diamonds. To
date, there has been little effect of Ebola on mining production, and the
companies involved have indicated that they intend to maintain their
originally planned production levels to the extent possible. Nonetheless,
many are operating with reduced expatriate personnel and the risk of
disruption remains. Moreover the two iron ore companies have been
experiencing financial difficulties related to the prevailing low interna-
tional price of iron ore. Notwithstanding that, the maintenance of
planned iron ore production in 2014 will likely shield the overall econ-
omy from a sharper decline in growth due to Ebola. However, iron ore
prices plummeted to 5-year lows in September 2014. This is likely to
result in adverse effects on exports and government revenues through
lower royalty receipts, which are based on the international iron
ore prices.

Manufacturing

The manufacturing sector accounts for a mere 2 percent of the economy.
Its importance is, however, disproportionate to its size, as it is an
important employer in a country with very little in the way of paid
employment opportunities. Most manufacturing enterprises are small
scale and well-suited to the economic landscape, operating in the pro-
duction of beer, soft drinks, paint, soap, cement, foam mattresses, and
the like. Present indications suggest that the sector is faltering due to
generally reduced demand in the economy. A case in point is the soft
drinks sector, which has experienced a recent decline in sales attributed
to Ebola (figure 2.9).



24

The Economic Impact of the 2014 Ebola Epidemic

FIGURE 2.9
Sierra Leone—Soft Drink Sales (2014)
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Construction

Like manufacturing, the construction industry is far more important to
the economy than its 1 percent share would imply. This relates to its criti-
cal role in nearly all new investment and highlights its significance for
future growth. Another key aspect of the sector is its labor intensity and
the fact that it can utilize relatively unskilled labor, which is important in
an economy with a large labor surplus, such as that of Sierra Leone. Thus,
a booming construction sector is usually a good leading indicator of a
flourishing economy. Exploiting cement sales as a good proxy for the
state of the construction sector, it is evident that the construction sector
has entered a downturn due to the advent of Ebola.

Services

The service sector accounts for 30 percent of the Sierra Leonean econ-
omy, and this vibrant sector provides both formal and informal employ-
ment to large numbers of people. The recent Ebola-induced closures and
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restrictions on markets, restaurants, bars, and nightclubs are having a
severe dampening effect on the sector, as are the transportation restric-
tions. The nascent hospitality sector has been particularly hard hit by the
cancellations of commercial flights to the country. The number of weekly
flights serving Sierra Leone fell from 31 flights per week until August, to
only 6 flights a week, as of September 1, increasing the country’s isola-
tion from international markets. The effects of this dramatic reduction in
flight service on the hospitality sub-sector are illustrated by the findings
of a recent survey of six hotels in Freetown, covering a total of 490 room:s.
These establishments directly employed a little over 500 persons. Two of
the hotels had closed down and laid off their employees because of the
fall in occupancy. Most of the remainder had arranged for half the work-
force to work for 15 days a month, on a rotating basis; others had shed
workers. Occupancy rates plunged to 13 percent from usual year-round
rates of 60-80 percent. The knock-on effects on others in the labor force
linked to the hospitality sector is likely to be large. Commercial flight
cancellations have both direct and indirect adverse effects: beyond reduc-
ing hotel occupancy, this has led to most airlines laying off staff and
maintaining a skeleton crew of one or two employees. The water taxi and
ferry sub-sectors are now idle, and many previously employed young
men are inactive.

Another illustration of these linkages relates to the local brewery,
which put planned investment on hold indefinitely and was considering
closing its facility because of the fall in demand. Government estimates
suggest that closure of the brewery would put up to 24,000 people out of
work nationwide—mainly in the hospitality industry—and render
another 2,000-2,500 households in agriculture without a breadwinner.

Food prices and inflation

The effect of the Ebola crisis on food prices remains ambiguous for the
moment, though it appears certain that food prices will increase due to
shortages caused by the crisis. Already there are reports of rice price
increases of 30 percent in some markets in the afflicted areas. The con-
sumer price index has recorded a slight uptick in food inflation in both June
and July, attributed in part to the Ebola-related market closures and to the
depreciation of the currency as well as to seasonal effects (figure 2.10).

External sector

The balance of payments financing gap will increase as imports—
related to emergency health and food products—expand in the face of
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FIGURE 2.10
Sierra Leone—Inflation and Food Prices (2014)
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falling export earnings from minerals and agriculture. The Leone
exchange rate has been relatively stable this year until June, when it
began to depreciate against the U.S. dollar, altogether by about
6 percent (figure 2.11). The parallel market rate has seen a similar
widening. This may relate to capital outflow in the face of current
uncertainty and the aversion behavior it is causing. Remittances have
remained steady (figure 2.12). International reserves have been stable
during the year and were equivalent to about 2.5 months of imports at
the end of August 2014.

The government is constantly revising its 2014 fiscal plan to
take into account a rapidly changing and uncertain environment
(table 2.4). Revenues are expected to fall in the second half of the
year due to reduced economic activity and a probable reduction in tax
compliance, all due to Ebola (about US$46 million). This compounds
a preexisting challenge: The government also had to contend with
revenue underperformance in the first half of the year, which totaled
some US$11 million. Additionally, the recent historically low inter-
national price for iron ore will further reduce expected revenues in
the second half of 2014. An emergency Ebola response plan will
require increased recurrent spending (worth US$37 million), mostly
for the health sector. Some of this is to be financed through a reallo-
cation of capital spending, which still leaves an unfinanced gap of
US$77 million. This figure is likely to be a lower bound as the situa-
tion remains volatile.
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FIGURE 2.11
Sierra Leone—Exchange Rate (2014)
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FIGURE 2.12
Sierra Leone—Remittances (2013-14)
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TABLE 2.4
Sierra Leone—Estimated Fiscal Impact of Ebola in 2014 (as estimated on October 1, 2014)
US$ millions

Pre-Ebola Revised
projection projection Net change
(a) (b) (b)-(a)
Tax and non-tax revenue 580 522 -58
Current expenditure 567 604 37
Health response 0 26 26
Social response 0 11 11
Current balance net of adjustments 13 -82 -95 Pre-response fiscal impact
Capital expenditure 37 355 -16
Grants 164 166 2
Overall balance -194 =271 -77 Net fiscal impact
QOverall balance (% of GDP) -4.2 -6.0 -1.8
Source: World Bank and IMF estimates.
Guinea

Guinea is among the poorest countries in West Africa, with a population
of 12 million and per capita income of US$460. It was the first country to
be affected by the Ebola virus. When the epidemic hit, however, the
Ministry of Health reacted swiftly, in partnership with Médecins Sans
Frontieres (MSF). Isolation wards were set up in Macenta and Gueckedou,
the two most affected districts. Contact tracing and follow-up in these
areas seem to have allowed the authorities to contain the epidemic,
despite some recent cases of migration back from the border areas of
Liberia and Sierra Leone.

The country is richly endowed with metals such as iron ore and baux-
ite and has strong hydro-power potential, but it is returning to macroeco-
nomic and political stability after years of conflict and poor leadership. Its
economy is a mix of agriculture, services, and mining. Recent income
growth in Guinea has not matched that experienced by neighboring
countries, and the poverty rate is high at over 55 percent of the
population.
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Impact on economic activity

The main economic impacts of Ebola in Guinea to date have been on
agriculture and services. Projected agricultural growth for 2014 has been
revised down from 5.7 percent to 3.3 percent. Agriculture in Ebola-
affected areas has been hit by an exodus of people from these zones,
affecting key export commodities such as cocoa and palm oil. Coffee
production has also fallen by half (from 5,736 tons to 2,671 tons between
the first six months of 2013 and the first six months of 2014); cocoa
production has declined by a third (from 3,511 tons to 2,296 tons for the
same time period). Palm oil production has fallen by 75 percent. Local
water production has fallen by 29 percent.

Services have also been hit. Growth in services is projected to fall from
6.7 percent to 3.8 percent, with transport and commerce sub-sectors
remaining stagnant. Services are, in part, tied to the mining sector, where
major companies, including Vale and Rio Tinto, have evacuated many
foreign workers. Airlines have reduced travel to Guinea, Senegal and
Cote d’Ivoire have sealed their borders with the country, and many expa-
triates in the mining sector have left. Hotel occupancy rates in Conakry
have fallen by half, to less than 40 percent, compared with an average
occupancy of 80 percent before the crisis.

Still, mining output has not yet been severely affected by the Ebola
outbreak, because the main mines are not located in the affected areas (with
the exception of iron ore). For example, in the mining sector, where produc-
tion was already forecast to contract by 3.0 percent before the Ebola out-
break, projected output has been revised downward to only 3.4 percent.

Manufacturing is a small sector in Guinea, accounting for less than
7 percent of GDP. It is mostly concentrated in Conakry, and includes
agro-industry, paint, plastics, soft drinks, cement, and metals. The Ebola
outbreak has made it more difficult for firms to obtain key imports due to
port delays and logistics challenges. Cement imports have fallen by
50 percent year-to-date, relative to 2013.

The result of these sector effects are that projected GDP growth for
2014 has been revised from 4.5 percent to 2.4 percent (table 2.5).

Food prices and inflation

Price data until August suggest little effect to date of lower agricultural
production on food prices in Guinea. Prices fell between April and June,
with an uptick since July. Annual inflation for 2014 is still projected to be
8.5 percent (figure 2.13).
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TABLE 2.5

Guinea—Estimated GDP Impact of Ebola (2014)

Percent

Pre-Ebola
Contribution projection Revised
to growth shock (Jan 2014) projection

Real GDP growth — 45 24
Agriculture 20.3 5.7 33
Forestry 0.0 35 35
Mining 3.8 -3.0 -3.4
Manufacturing 2.5 6.5 56
Services 735 6.7 38

Source: World Bank and IMF estimates.

External sector

There has been a slight trend of exchange rate depreciation (figure 2.14).
According to the Central Bank, part of this is supply related as artisanal gold
production is down. While this is in large part explained by seasonal
fluctuations, Ebola is also contributing to capital flight as many expatriates
(as well as some Guineans who can afford to) have left the country.

Fiscal impact

The fiscal impact of the Ebola outbreak on Guinea is estimated at
US$120 million, of which US$50 million is attributed to revenue short-
falls and US$70 million to increased spending on the Ebola response
(table 2.6). Lower revenues from mining sector royalties, taxes on inter-
national trade, and taxes on goods and services account for more than
two-thirds of the revenue decline. The government has so far adopted
a US$70 million response plan to fund logistics, health centers, food and
equipment purchases, and salaries.

Neighboring Economies

So far, the Ebola epidemic has not had a major effect on economic activity
outside the three core affected countries, although there have been some
ripple effects. The first effect has been the movement of Ebola-infected
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FIGURE 2.13
Guinea—Inflation and Food Prices (2014)
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FIGURE 2.14
Guinea—US Dollar-Guinean Franc Nominal Exchange Rate (2014)
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TABLE 2.6
Guinea—Estimated Fiscal Impact of Ebola in 2014 (as estimated on October 1, 2014)
US$ millions
Pre-Ebola Revised
projection projection Net change
(a) (b) (b)-(a)
Tax and non-tax revenue 1365 1315 -50
Current expenditure 1090 1160 70
Health response 0 50 50
Social response 0 20 20
Cu_rrent belliie [z 275 155 -120 Pre-response fiscal impact
adjustments
Capital expenditure 870 870 0
Grants 335 335 0
Overall balance -260 -380 -120 Net fiscal impact
Overall balance (% of GDP) 4.0 -5.8 -1.8

Source: World Bank and IMF estimates.

people from the core areas to Nigeria and Senegal. The arrival of the first
cases in Nigeria and Senegal created a strong reaction among local popula-
tions, and the authorities took immediate measures to contain the infection
(box 2.1). The second etfect has been on cross-border trade as a result of
borders being sealed. Both Cote d'Ivoire and Senegal initially sealed their
borders with Guinea, and other countries have made movements in the
same direction. This affects the trade flows between these countries.
Additional channels of economic transmission may yet appear, although
countries in the region are making medical preparations to reduce that risk.

Nigeria

The emergence of Ebola in Nigeria, followed by a successful containment
effort, likely had a very modest economic impact. Preliminary reports
from shopping centers and many commercial businesses in Lagos,
following initial emergence of the virus, indicated significant declines in
demand, sometimes in the range of 20-40 percent. However, the
government spent significant resources on containment, successfully
stemming the epidemic (box 2.1). The early decline in commerce likely
reflected initial shock, fear, and uncertainty following the appearance of
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Ebola in Lagos and Port Harcourt. Confidence around what was a suc-
cessful containment effort should have returned commerce to near-
normal levels. While even the successfully contained outbreak of Ebola
in Nigeria may discourage foreign tourists from visiting the country,
Nigeria has a relatively small foreign tourist industry to begin with, so
the effect will be marginal. Nigeria’s high dependence on oil to fund
exports and provide budgetary resources may actually be an advantage
in the face of any Ebola outbreak, as the oil sector is highly regionally
concentrated with much activity located offshore, and should not suffer
Ebola-related disruptions in the absence of a mass epidemic. Official
trade flows with West Africa are relatively small. Informal trade flows
are much larger, although it is not clear how these flows would be
affected by any Ebola-related trade disruptions. GDP growth in Nigeria
is expected to be close to 6 percent in 2014, and the general government
budget is expected to be close to balanced.

Cote d’lvoire

So far, Cote d’'Ivoire has been spared any Ebola outbreak, and the govern-
ment has taken measures to limit the risks of contagion from neighboring
Guinea, Liberia, and Sierra Leone. These measures include closing the bor-
ders with Liberia and Guinea for over a month and imposing mandatory
health checks on all visitors, as well as implementing an intensive public
sensitization campaign. Notwithstanding these measures, concerns regard-
ing Cote d’Ivoire’s exposure to Ebola remain, owing to the porousness of
borders and the often free circulation of the population across them,
including in areas affected by the Ebola outbreak in Liberia and Guinea.

Guinea-Bissau

No cases of Ebola have yet been reported in Guinea-Bissau. To protect its
citizens from the spread of the disease, the government closed the border
with Guinea in August. Guinea-Bissau is poorly integrated in regional
trade networks so the economic effect is likely to be marginal. Health
professionals have warned closing the border might in fact be counter-
productive, by diverting travelers to unofficial, porous border crossings
and thus reducing the authorities” ability to monitor the cross-border
traffic of potential Ebola victims. A weak health sector in the country
reduces the authorities” ability to both identify and treat Ebola cases. The
World Bank is thus restructuring an ongoing Community Driven
Development project to make US$750,000 available to the WHO to
enhance the country’s medical preparedness. The project will also support
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a campaign to raise awareness of Ebola and of prevention mechanisms.
Assuming that Guinea-Bissau avoids Ebola, the estimate for 2014 growth
remains unchanged at 3 percent, with an expected fiscal deficit of
1.7 percent of GDP.

Senegal and the Gambia

The one confirmed case of Ebola in Senegal has been successfully treated
(box 2.1), and the economic impact on Senegal so far is modest. Recent
economic indicators are nearly in line with the pre-Ebola GDP growth
projection of 4.9 percent for 2014. Based on the index of general activity
(excluding agriculture), GDP growth is estimated at 4.7 percent for the
first two quarters of 2014, driven mainly by services (up 6.6 percent) and
public administration (up 7.3 percent). However, delay in the onset of
the rainy season and the outbreak of Ebola could result in a slowdown
in growth for the remainder of the year. Senegal had previously closed
its border with Guinea in an attempt to halt the spread of Ebola and had
banned flights and ships from Guinea, Liberia, and Sierra Leone. Exports
to these countries only account for 2 percent of total Senegalese exports,
so the effects of these transport limitations will be small.

The impact of Ebola on tourism will be more important. Tourism is the
largest single foreign exchange earner, accounting for some 12 percent
of total exports of goods and services. If tourism falls by half, this would
lead to a 1 percent drop in GDP on an annual basis. Several conferences
have already been canceled and incoming flights have relatively few
passengers. There are no available data on tourist flows in Senegal, but in
neighboring Gambia which is one of the larger tourism markets in
West Africa, tourism is a key economic sector. Direct receipts from tour-
ism are 11.4 percent of GDP, and it is an important economic sector for
direct and indirect employment, with many linkages to other services.
Moreover, it is a significant contributor to government revenue.

Since the onset of the Ebola crisis in Liberia, Sierra Leone, and
Guinea, it was estimated that 65 percent of hotel reservations in the
Gambia had already been canceled, which will have a profound impact
on the economy. Should the crisis persist, there may be second-round
effects through the deferral or cancellation of FDI, most of which is tied
to tourism or the hospitality sector more broadly, and which has been
averaging nearly 7 percent of GDP annually. The situation will be seri-
ously aggravated if the disease spreads to Mali beyond the single case in
late October, since this is Senegal’s number one export destination as
well as the most important client for transit trade. There are already
additional public expenses related to the funding of emergency
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BOX 2.1
Containing the Epidemic in Senegal and Nigeria

As the number of cases mounts in Guinea, Liberia, and Sierra Leone, concern continues that the epidemic
could spread further across the region and beyond. Two countries in the region have experienced one or
more cases but have successfully contained the epidemic.

Senegal

In late August, a single case was reported in Senegal. The patient was a Guinean national who had trav-
eled by road to Dakar. The Ministry of Health in Senegal, with support from the World Health Organization,
Médecins Sans Frontieres, and the U.S. Centers for Disease Control, identified the disease and carried
out swift and effective contact tracing. As of two weeks after the case had been initially diagnosed,
67 close contacts of the patient had been identified and were monitored twice daily. Two of those contacts
had developed symptoms and were tested, but the results were negative. Three additional cases across
the country had been tested and were found to be negative. As of early October, no additional cases had
been identified. The single positive case fully recovered and was discharged.?

Estimates put the costs of treatment and contact tracing at close to US$1 million. Senegal and part-
ners have invested approximately US$2 million more in laboratory and facility strengthening, as well as
close to US$3 million for surveillance, community outreach, and coordination of these efforts.?

Nigeria

Assingle case arrived by air in Lagos in mid-July. The Ministry of Health, again with support from partners,
carried out effective contact tracing. One infected contact traveled to Port Harcourt (Rivers State) for
treatment, leading to several additional cases. Ultimately, 15 cases were confirmed in Lagos and 4 were
confirmed in Rivers. For those 19 cases, 890 contacts were listed and all but one completed a 21-day
follow up. No new cases have been documented. Across the two states, the government of Nigeria
allocated roughly US$13 million in direct costs. Moreover, the effectiveness of the effort is attributed to
strong federal-state partnerships, and strong government-donor partnerships.¢

In both countries, the price tag has been high in terms of treatment, contact tracing, and enhancing
surveillance systems and community outreach. But based on the massive estimated economic cost of the
large-scale outbreaks in other countries with much smaller economies, these are resources very well
spent.

Source: World Bank, based on data provided by the World Bank country teams for Senegal and Nigeria.
a. Information on the outbreak and the response come from WHO (2014c¢) and WHO (2014d).

b. Data on costs come from World Bank calculations.

c. Data on the outbreak are from WHO (2014d) and the Nigerian Ministry of Health. Costs are World Bank
calculations.
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TABLE 2.7

Forgone GDP Due to Ebola in Three Most Affected Countries (2014)

US$ millions

Projected GDP 2014 Projected GDP 2014 Forgone

Country (no Ebola) (with Ebola) GDP
Liberia 2,066 2,000 66
Sierra Leone 5,486 5,324 163
Guinea 6.471 6,341 130

Source: World Bank calculations.
Note: All numbers are in 2013 dollars.

measures put in place, notably through the Ministry of Health, but
donors appear ready to cover most of these costs.

Conclusion

Preliminary estimates for 2014 indicate that GDP growth could be halved
in Guinea and Liberia, with a loss of 3 percentage points for Sierra Leone.
In terms of foregone output, this amounts to a total of US$359 million
across the three countries, already a major loss (table 2.7).

The fiscal impact of the crisis on the core three countries has been
enormous, emanating from revenue shortfalls due to reduced economic
activities, combined with increased expenditures on health, security, and
social protection. The 2014 financing gaps for the three core countries
range from US$80 million to US$120 million, summing to over US$290
million. Slow containment and continued exponential growth of the
disease will lead to even greater financing gaps in 2015.



SECTION 3

Medium-Term Impacts

If the Ebola epidemic were contained over the course of 2014, future
economic impacts would be lessened, as individuals and institutions
could begin to recover and catch up relatively quickly. However, some
impacts—including losses in human capital due to interrupted schooling
and reduced household wealth—may have significant long-run repercus-
sions. Perhaps more important, most epidemiological projections now
suggest that the epidemic will in fact continue into 2015. This section
presents estimates for the medium run, through the end of 2015, for the
three countries at the core of the crisis and for West Africa as a whole.

Methods of Estimation

In order to provide estimates on both the three core affected countries
and West Africa, a number of approaches were used; the relationship
between the methods is summarized in figure 3.1. To estimate medium-
term impacts on the individual countries, this report employs the same
method as that for the short-term estimates: using available data on the
ground to estimate the change in projected growth rates by sector and
then combining those—weighted by the relative share of each sector in
the economy—to calculate the updated change in the growth rate.Z For
one country, Liberia, a dynamic computable general equilibrium (CGE)
model, based on a detailed Liberian database, was available for immediate
implementation; this made it possible to provide additional insights,
drawing on the Liberia-specific projected change in growth rates to make
reasonable adjustments to capital, labor, and transaction costs and then
calculate the likely impact of the epidemic on poverty.

The specific CGE model is the Maquette for Millenium Development
Goal Simulations (MAMS).2 The advantage of a model of this type is that

37
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FIGURE 3.1

Relationship across Models
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it imposes basic economic mechanisms, including markets with flexible
prices and the constraints and linkages that are important in any econ-
omy. Employment of labor, capital, and other factors is limited to what is
available. Production in one sector generates demands for the outputs of
downstream sectors and meets the demands of upstream sectors, house-
holds, investors, and exporters. Private and government incomes are
affected by government policies, production, foreign trade, and donor
aid. The spending of the nation as a whole and for each type of agent (the
government, firms, and households) must be fully financed by some
combination of current incomes, grants, and net borrowing, some of
which may come from abroad.

CGE modeling also permits the estimation of the impact of the Ebola
epidemic on West Africa more generally, capturing the spillover and
feedback effects across economies. For this purpose, this report employs
the LINKAGE model, which draws on the Global Trade Analysis
Project (GTAP) database of economic transactions within and across
economies for 2013.2 For this implementation of LINKAGE, all the
countries in the world are grouped into 12 region/country aggregates,
6 of which are within Sub-Saharan Africa.l® Aggregating the LINKAGE
results for the economies of Nigeria, Ghana, Senegal, and a “rest of
West Africa” group provides an estimate of the impact of Ebola on
West Africa as a whole. Because the three core affected countries
represent only about 11 percent of the GDP of the “rest of West Africa”
aggregate, it is not possible to separate an estimate for the impact of the
crisis for the three core countries from the estimate for the aggregate
using the LINKAGE model.
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For this reason, the medium-term projections rely on a sectoral
decomposition method for the core country estimates, complemented by
MAMS for Liberia and the LINKAGE model for overall West Africa
impacts.

Scenarios of the Ebola Epidemic

In late August 2014, WHO proposed that “the aggregate case load of EVD
could exceed 20,000 over the course of this emergency” (WHO 2014b).
Newer projections have suggested a much larger potential caseload and—
importantly—a longer epidemic (Grady 2014).2 For example, without a
significant course correction, the U.S. Centers for Disease Control and
Prevention (CDC) puts the total caseload in those two countries at above
one million by the end of January 2015 (Meltzer et al. 2014). Revised num-
bers from the WHO suggest a caseload of 20,000 by the beginning of
November (WHO Ebola Response Team 2014). Given the highly volatile
situation, with new information appearing almost on a daily basis, the focus
here is not on generating point estimates of expected effects. Rather, we use
multiple approaches to assess the consequences of alternative epidemio-
logical and economic trajectories on different indicators, including produc-
tion (measured by GDP), public spending and revenues, as well as, when
possible, poverty. To capture the range of plausible outcomes, two scenarios
for the three most affected countries capture—first—relatively rapid Ebola
containment with limited spread to other countries and—second—
relatively slow Ebola containment with more spread to other countries.

Under the more rapid containment scenario (called Low Ebola), the
caseload reaches around 20,000, with containment of the disease achieved
by roughly the end of 2014—through the first quarter of 2015 at the
latest—and a broad resumption of economic activity in 2015. Under the
slow containment scenario (High Ebola), the number of cases is much
higher, reaching around 200,000, with increases in late 2014 and the
beginning of 2015 before the outbreak is brought under control in the
middle of 2015.12 This analysis does not incorporate the U.S. Centers for
Disease Control’s estimate of 1.4 million cases (Meltzer et al. 2014) for
two reasons. First, while aversion behavior increases with the number of
cases, it does not increase linearly: A caseload in the hundreds of thou-
sands is already likely to dramatically reduce investment, especially by
foreign investors, and an increase beyond that may not have a major
impact. Second, the 1.4 million case estimate assumes no “additional
interventions or changes in community behavior.” There is already evi-
dence of changing community behavior and additional interventions at
national and international levels.
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Estimates of the Impact of Ebola
Liberia

Drawing on the sector decomposition method and expert assess-
ments, our analysis suggests that, if Ebola is contained within the
next six months or so—a Low Ebola case—economic activity may
gradually increase across most sectors, enabling the Liberian econ-
omy to post a modest rebound in 2015, with GDP growth of about
2.6 percent. Such growth is expected to be driven mainly by the more
resilient iron ore mining sector, agriculture, and services including
construction (particularly residential construction, which may be
more easily mobilized). Even with the rebound, prices (food prices in
particular) may remain sticky and exchange rate volatility may persist
into 2015.

If the epidemic is not so rapidly contained, economic reactions
driven by fear may be heightened, precipitating further economic
shocks that could shut down production in large-scale mines and fur-
ther delay investments in capacity expansion. Other likely effects are
further disruption to regional and international flights; interruption of
the 2015 planting seasons for the two main staples, rice and cassava;
and the shut-down of borders and markets. Financial markets and
international trade would be affected. Under this slow containment sce-
nario, the sharp contraction in agriculture, manufacturing and services,
as well as the cessation of mining would lead to an overall GDP contrac-
tion of nearly 5 percent (table 3.1), and a loss of US$228 million in
output (in 2013 dollars). Under such a High Ebola scenario, the sharp
reduction in economic activities would result in substantial fall-out in
fiscal revenues, pushing the fiscal gap well beyond the current estimate
of nearly US$100 million.

TABLE 3.1
Liberia—Estimated GDP Impact of Ebola (2015)

Annual growth rates

2012 2013 2014 2015
Pre-crisis baseline GDP 8.3 8.7 59 6.8
GDP with Ebola — — 25 Low Ebola: 1.0
High Ebola: -5.2
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Liberia—CGE results

In the case of Liberia, we complement the sector decomposition
results with analysis using MAMS. (The assumptions and results of
the MAMS analysis are laid out in more detail in appendix D.) Two
scenarios are assessed, a Low Ebola scenario with fewer cases due to
a relatively stronger government response in 2014, and a High Ebola
scenario with more cases (over a longer time) due to a weaker gov-
ernment response in 2014. For each scenario, we develop a set of
shocks to transactions, input coefficients, and factor supplies. For the
Low Ebola case, the assumptions generate outcomes that, in terms of
GDP (i.e., production) changes, are quite close to those generated
by the sector decomposition method. However, given that the meth-
ods are distinct, the results are not identical. For the High Ebola case,
the assumptions are designed to explore the impact of a more severe
(but still plausible) Ebola trajectory with a serious deterioration dur-
ing the remaining months of 2014 before new cases come to an end
during 2015.

Given these assumptions, the results of these simulations permit us
to highlight how Liberia’s economy reaches ditferent outcomes under
the Low and High Ebola cases. As shown in figure 3.2 for Low Ebola,
total real GDP at factor cost (a measure of the quantity of production)
declines compared to the baseline scenario during 2014 but returns to
close to baseline levels in 2015, thanks to a significant growth catch-up
as labor and other factor inputs that were underutilized in 2014 return

FIGURE 3.2
Liberia—Real GDP at Factor Cost (2013—-15)
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to production, and Ebola-related impediments to domestic and foreign
trade vanish. By contrast, for High Ebola, a severe worsening of the crisis
toward the end of 2014 leads to severe factor underutilization, trade
obstacles and other negative repercussions; in 2015, the crisis remains
severe. As a result, real GDP losses during 2014 are more severe, and in
2015 the GDP gap between High Ebola and the two other scenarios
increases further.

The impact on per capita household consumption is more severe
than indicated by the GDP figures—one significant consequence of
the Ebola-related interruption of trade is severe efficiency losses,
reflected in increasing wedges between consumer and producer prices,
which reduce consumer purchasing power. Without Ebola, some
55-60 percent of the population lives under the national poverty line.
Furthermore, many households live close to the poverty line, so even a
small shock can plunge them into poverty. As a result, the decline in
household consumption under Ebola is reflected by a strong increase
in poverty.22 The results are summarized in figure 3.3. In the Low Ebola
scenario, the headcount poverty rate jumps from 57 percent in 2013 to
67 percent in 2014, although it returns to pre-Ebola and baseline levels
in 2015: Rapid response and containment can limit the poverty impact.
However, in the High Ebola scenario, the headcount poverty rate
jumps even higher in 2014 and continues to increase in 2015, reaching
75 percent, i.e. an increase of 18 percentage points over already high
levels in 2013. Beyond the mortal tragedy that is Ebola, there is the
potential of a further tragedy, as poverty levels increase dramatically
among the survivors.

FIGURE 3.3
Headcount Poverty Rate under Alternative Scenarios (2013-15)
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Sierra Leone

Sierra Leone’s overall growth prospects are dominated by the iron ore sub-
sector, the mainstay of its mining sector. A positive aspect of this is that as
the still fledgling iron ore industry expands, it increases overall GDP sig-
nificantly. However, such an enclave sector, which has few linkages to the
rest of the economy, can mask the performance of other sectors in the
economy. Thus GDP numbers for Sierra Leone are broken out for non-
iron ore GDP (table 3.2). Under the assumption that the Ebola outbreak is
contained relatively quickly (Low Ebola), an economic recovery emerges
over the course of 2015, anchored by government spending and iron ore,
which increases production rapidly after the end of the crisis. Agricultural
growth falls to just over 2 percent as the effects of missing the planting
season in 2014 appear through a weak harvest. The service sector rebounds,
led by manufacturing and the return of tourism and foreign visitors. Under
this scenario, non-iron ore GDP rises by 4.5 percent in 2015. Overall GDP
rises by 7.7 percent relative to 8.9 percent in the pre-crisis projections,
representing a loss of approximately US$59 million (in 2013 dollars).

A more pessimistic, slow-containment scenario is also simulated
(High Ebola), built on the assumption that efforts to end the crisis will
not bear fruit until well into 2015. Under this assumption, agricul-
tural output falls dramatically due to large-scale abandonment by
farmers and rural deaths. Food crop and cash crop production fall,
necessitating increased imports, which—coupled with widespread
shortages—place pressure on inflation and the exchange rate. Services
also contract, especially for the hospitality sector. Only government
spending buoys the economy. The major mines are assumed to be shut
for at least half the year. Under these assumptions, overall economic

TABLE 3.2
Sierra Leone—Estimated GDP Impact of Ebola (2015)
Annual growth rates
2012 2013 2014 2015
Pre-crisis baseline GDP 15.2 20.1 1.3 8.9
Non-iron ore GDP 53 55 6.0 6.3
GDP with Ebola — — 8.0 Low Ebola: 7.7
High Ebola: 0.0
Non-iron ore GDP — — 4.0 Low Ebola: 4.5
High Ebola: -3.0

Source: World Bank estimates.
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growth is zero in 2015 and the non-iron ore economy shrinks by
3 percent. The ensuing post-crisis recovery would be expected to be
slow, with growth shrinking to zero in 2015; this is associated with
US$439 million in lost GDP, more than seven times the loss in the
Low Ebola scenario.

Guinea

Absent any further outbreak of disease in Guinea, the economy is pro-
jected to remain resilient in the medium term, propelled by a rebound in
services and stronger mining performance. The impact of Ebola will still be
feltin 2015, even assuming an optimistic six-to-nine month crisis response
operation. But estimates of Guinea’s projected GDP growth in 2015 span
a much narrower range than those described above for Liberia and Sierra
Leone, from 2 percent to 5 percent, given the containment of the outbreak
in Guinea (table 3.3). The Low Ebola scenario actually represents an
increase relative to the pre-crisis projections, but the High Ebola scenario
results in a loss of US$142 million in output (in 2013 dollars). There none-
theless remains the risk of Ebola affecting Guinea’s mining sector, which
would lead to a dramatic departure of business and FDI at a time when the
country needs international support. An additional danger is that negative
perceptions associated with Ebola linger even after the situation on the
ground has improved.

West Africa

The shocks to transaction costs (both domestic and international), to
labor force participation, and to capital utilization are assumed to be at
their worst in Liberia. Those shocks were backed out of the sector

TABLE 3.3
Guinea—Estimated GDP Impact of Ebola (2015)
Annual growth rates
2012 2013 2014 2015
Pre-crisis baseline GDP 38 2.3 45 43
GDP with Ebola — — 24 Low Ebola: 5.0
High Ebola: 2.0

Source: World Bank estimates.
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decomposition estimates for Liberia and subsequently applied in the
Liberia-specific CGE model (MAMS). In order to estimate the impact of
the Ebola epidemic for West Africa, those shocks to transaction costs and
factor inputs are scaled down for other countries in the region and around
the world and then incorporated into the LINKAGE model.

In order to scale the level of the shocks in other countries, an “Ebola
impact index” is constructed, based on two attributes of each country.
The first attribute is the size of a potential Ebola outbreak: This potential
outbreak size is calculated using the likelihood of a single case arriving in
a given country, multiplied by the number of cases likely to emerge once
a single case breaks out. The second attribute is the country’s GDP, a
proxy for the quality of the health-care system.!* The likelihood of a sin-
gle case and the likely number of cases were estimated using airplane
flight patterns in a recent paper by Gomes et al. (2014). Of course, flights
are not the only way that Ebola travels: The patient who arrived in Nigeria
came by flight, but the patient who arrived in Senegal came by land.
However, flight patterns serve as one useful, albeit imperfect, proxy for
the likely spread of the epidemic. Both the likelihood of a single case and
the likely number of cases have low and high scenarios, which we con-
vert into a Low Ebola scenario (with relatively little spread) and a High
Ebola scenario (with much more spread). The precise calculations are
detailed in appendix B. Figure 3.4 displays a scatter plot of the “Ebola
Impact Index” against a country’s GDP. Note the log scale, which indi-
cates that the probability of an outbreak in richer countries with fewer
direct flight connections to affected countries is very low, and even neigh-
bor countries have dramatically lower expected impacts than the three
most affected countries. The countries with the highest impact index will
not necessarily get an Ebola case, nor will they necessarily greatly sutfer
if they do. However, the Ebola Impact Index does suggest which coun-
tries are in greatest danger of potential infection.>

The LINKAGE model uses these Ebola Impact Index values to scale
down the perturbations (in transaction costs and factor levels) that we
assume are introduced because of aversion behavior. By virtue of both
their GDP and their relatively few links by air with Liberia, Sierra Leone,
and Guinea, the United States and Germany are not predicted to bear a
large Ebola burden. But all the West African countries are at risk to one
degree or another. Building on the assumptions in Gomes et al. (2014),
we model the six countries or country groupings'® most likely to have an
Ebola case, assuming the disease does not travel beyond those.

The inputs to the LINKAGE model in terms of reductions in labor,
capital utilization, and trade and transaction margins for the West Africa
region are as illustrated in table 3.4. All of those inputs are scaled from
the effects in Liberia, according to the probability of having a case and
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FIGURE 3.4

Ebola Impact Index and National GDP under the Low Ebola Scenario
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Source: World Bank, based on World Development Indicators 2013.

the likely number of cases, per Gomes et al. (2014) using the Ebola
impact index.

The result is that, in the Low Ebola case, there is quite a modest dif-
ference in economic growth for West Africa as a whole for the year 2015
(table 3.5). The average growth over the course of 2014-15 would be
lower because growth takes a significant hit for the three core countries
in 2014 and a much smaller hit for other countries in the region. But
with swift, effective action, the regional economic impact of the crisis
could be contained. However, in the High Ebola case, the economic
impact is much more dire. With a large expansion of the outbreak and
Ebola spreading to some other countries within the region, there is a
more significant reduction in labor and capital utilization. In addition,
transaction costs increase by a further 3 percentage points, and the
impact on exports and imports is much more significant. Export growth
would be more than 5 percentage points lower in 2014 in the High Ebola
scenario compared to the baseline. Exports recover in 2015, but their
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TABLE 3.4
Assumptions about Changes in Factor Availability in the West Africa Region as Compared with
the Baseline (2014-15)

Percent
Baseline Low Ebola High Ebola
Variables 2014 2015 2014 2015 2014 2015
Labor force growth rates 2.3 2.3 2.2 2.3 17 09
Capital utilization 100 100 99.2 99.9 97.7 95.6
Trade and transaction margins? 100 100 102 100 105 110

Source: World Bank projections based on LINKAGE model.

a. International trade and domestic transaction margins. The increase in trade and transaction margins shown above refers
to the Rest of West Africa regional aggregate, while the impacts are scaled for Ghana, Senegal, and Nigeria, as well as
other regions.

TABLE 3.5
Annual GDP Growth Rates of the West Africa Region in the Baseline and the Low Ebola
and High Ebola Scenarios (2013-15)

Percent
(M (2 (3) (@ (5) (6) v
Baseline Low Ebola High Ebola
Variables 2013 2014 2015 2014 2015 2014 2015
Investment 100 107.7 117.5 107.6 120.6 104.4 106.3
Price of exports? 100 100 100 98.5 100 96.4 93.1
Exports 100 109.6 119.3 107.6 119.2 104.0 105.7
GDP volume 100 106.7 113.5 106.4 1133 105.6 109.9
GDP annual growth rates 6.9 6.7 6.4 6.4 6.5 5.6 41
GDP (2013 USD hillion) 709.3 756.6 805.2 754.4 803.5 749.3 779.9
GDP lost (USD billion) — — — 22 1.6 7.4 252

Source: World Bank projections based on LINKAGE model.
Note: Dollar figures are in 2013 US dollars.
a. Price of exports net of transaction costs.
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FIGURE 3.5

volume remains significantly below their baseline value in 2014. The
GDP growth rate declines to 4.1 percent in 2014. This is the GDP growth
rate for the West Africa region as a whole, which indicates that for the
countries most affected by the Ebola outbreak, the economic decline is
likely to be much more significant.

The resulting slower growth rate leads to a loss of output worth
US$7.35 billion in 2014. Output continues to grow at a much slower
pace in 2015 than in the baseline case, leading to a further loss of
US$25.2 billion.”” Overall, in the High Ebola scenario, the GDP of West
Africa is only 10 percent higher than its 2013 level by the end of 2015,
while in the absence of Ebola it would have been 19 percent higher (see
table 3.5, columns 3 and 7). In addition to the immeasurable costs of lives
lost, the loss of income in the High Ebola scenario could take years
to recover.

Taking the two years together, this translates into a moderate
loss in GDP volume in the Low Ebola case: The lost GDP amounts
to US$3.8 billion by the end of 2015 (2013 dollars). But in the High
Ebola case, the loss in GDP reaches almost nine times that, at about
US$32.6 billion over the two years (figure 3.5). That is 4.10 percent of
what regional GDP would have been in the absence of Ebola in 2014.
This is an enormous cost, not only for the most affected countries, but
also for the region as a whole. It has the potential to be deeply desta-
bilizing and requires an immediate response.

Impact of Ebola on GDP and Annual Growth Rates for West Africa (2013-15)
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FIGURE 3.6
Lost GDP Due to Ebola over the Short and Medium Run
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Conclusion

For the three core countries, the forfeited GDP in 2015 sums to US$129
million in the Low Ebola case and a striking US$815 million in the High
Ebola case (2013 dollars). As figure 3.6 demonstrates, the likely economic
impact of the Ebola epidemic will be significant for the affected countries
in any plausible scenario. However, the case in which the epidemic is not
swiftly contained threatens to leave a much deeper economic scar, with
billions of dollars in lost revenue in either scenario.






SECTION 4

Concluding Remarks

Diseases and the pain and suffering they cause engender treatment costs
as well as the costs of reduced productivity. At the time of writing, more
than 5,000 people have died in Liberia, Sierra Leone, and Guinea alone,
with some experts placing the true number two or three times higher.
Cases continue to accumulate in all three countries (WHO 2014a).

A correct primary focus is on containment, treating the ill, and helping
relatives and communities to recover. However, there will also be a need
over time to help the affected countries in their post-Ebola economic
recovery. The magnitude of the estimated impacts demonstrates the need
for a concerted international response. While it is beyond the scope of
this paper to assess how much donor funding is needed either to aid the
health sectors of African countries, or to return their economies to robust
economic growth, abating the aversion behavior that causes most of the
economic impact will require at least the following four related sets of
activities.

Containing the Epidemic

It is clear that the aversion behavior in any individual country, and in
the world at large, will persist until public health interventions have
reversed the growth of Ebola cases in Liberia, Sierra Leone, and Guinea
and have demonstrated their competence in rapidly containing each
newly discovered case in any other country. The estimates of immedi-
ate humanitarian costs from WHO and the United Nations have been
revised upward, from US$495 to US$600 million (Clarke and Samb
2014). These amounts will finance desperately needed personal protec-
tive equipment for health workers, emergency treatment units, salaries,
and so on and are required just to shore up the ongoing efforts to con-
tain the epidemic. The World Bank is working with affected countries
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and other donors to re-program existing money and channel new grant
funding in order to procure the needed supplies as quickly as possible.
These expenditures, if they prove effective, will lay the groundwork for
other policies to further allay the apprehension of economic agents,
thus providing the initial conditions for reviving economic growth.

Fiscal Support

The robust economic growth anticipated for the three core countries for
2014 and 2015 is rapidly becoming elusive. Increased injections of exter-
nal support can enable these governments to continue to function as
growth resumes in these fragile economies. The fiscal gap, just for 2014,
is estimated at around US$290 million. In either scenario, but especially
in the more pessimistic scenario, that is likely to be much, much higher.
This represents not the price tag of mitigating the economic impact, but
merely the cost of keeping governments running and providing services
as they and their partners continue to fight the epidemic.

Restoring Investor Confidence

A key issue looking forward will be to re-establish investor trust so that
as the epidemic is contained, domestic and international investment can
return. There is an urgent need for policies that enable the flow of relief
and encourage commercial exchange (for health, business, and tourism
purposes) with the affected countries, while also safeguarding partners
from epidemiological contagion. To this end, options should be explored
for financing improvements to health security infrastructure and to sea-
port and airport protocols in the three core countries and their
neighbors.

Strengthening the Surveillance, Detection, and
Treatment Capacity of African Health Systems

Today, the governments of West African countries and their partners are
fighting to control the Ebola outbreak. But effort and memory will be
required to sustain and continue investing in effective and resilient
African health systems—including epidemiological surveillance—after
the Ebola outbreak has been contained.®

Starting now, the international community must learn and act on the
knowledge that weak public health infrastructure, institutions, and sys-
tems in many African countries are a threat not only to their own citizens,
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but also to their trading partners and the world at large. The enormous
economic cost of the current outbreak to the affected countries and the
world could likely have been avoided by prudent ongoing investment in
such health system strengthening. The Ebola outbreak has laid bare the
failure of any reasoning that investments in public health infrastructure,
institutions, and systems can be separated from investments in economic
recovery and development. Building the infrastructure, institutions, and
systems necessary to prevent future outbreaks (of Ebola or other patho-
gens) confers benefits that are non-rival and non-excludable.

Taken together, the containment effort, fiscal support, restoration of
investor confidence, and expanded disease surveillance, diagnostic, and
treatment capacity promise to first stem the Ebola epidemic, and then to
help reverse as quickly as possible the aversion behavior that is causing
so much economic damage. Quick action by the international commu-
nity working in concert with the directly affected governments is crucial
to avert a regional and global calamity.






APPENDIX A

Sector Decomposition of GDP

The projections of GDP growth in this report involved the decomposi-
tion of GDP growth into sector components from the production side,
based on 2014 sector weights and an assessment of the impact of the
Ebola shock on the growth of each sector, based on a body of micro-
economic evidence obtained in each country. (See the estimates of
sector size and growth rates for Liberia and Sierra Leone in tables A.1
and A.2., respectively) The same methodology was applied across the
three countries.

Representatives of economic sectors were contacted to assess
changes in economic activity. For example, mining officials provided
metrics of the extent to which Ebola was affecting production plans.
These metrics were, in turn, based on recently revised plans by the
operators of major mines. The projections were also informed
by leading indicators that are usually good predictors of economic
activity. Cement imports and sales were used to project the impact of
Ebola on construction activity and thereby on services. Data on agri-
cultural exports, as well as information regarding the stage(s) of the
crop cycle interrupted by the crisis, were used to estimate agricultural
production shocks. Hotel occupancy rates, airline traffic, and fuel sales
volumes provided metrics for the transport and tourism sub-sectors.
Possible effects on the exchange rate and on the import bill have not
been assessed owing to the lack of a (counterfactual) baseline for
comparison, but these data are nonetheless reported in the text. In all
cases, projections reflecting the impact (to date) of Ebola were
compared with pre-Ebola projections done by World Bank and
IMF staff.

The assessments noted above, which also included information from
government economic and statistical agencies, consistently suggested
that growth in the first half of 2014 had been on track. The revised growth
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TABLE A1
Estimation of Revised Country-Level GDP for Liberia (2014)
Percentages
Annualized growth
Sector First half 2014 Second half 2014 Overall
Projection for 2014, by sector share (pre-Ebola) (with Ebola) growth
Real GDP 100.0 59 -07 25
Agriculture 245 35 -0.8 13
Rubber 2.6 0.0 -9.7 -5.0
Rice 6.6 35 -3.3 0.0°
Cassava 6.8 35 -15 1.0°
Forestry 9.8 20 2.0 20
Mining and quarrying 13.2 44 -6.6 -1.3
Iron ore 11.8 45 -8.6 -2.3
Manufacturing 15 9.6 0.6 5.0
Cement 1.6 17.0 9.1 13.0
Beverages and beer 5.4 8.0 -1.7 3.0
Other 05 5.0 -1.0 2.0
Services sector 45.0 8.1 0.1 40
Construction 49 24.0 29 13.0
Trade, hotels, etc. 14.1 7.0 -2.7 2.0
Transportation and communication 5.1 8.0 -36 2.00
Financial institutions 3.2 2.8 12 2.0
Government services 7.1 10.0 6.0 8.0

Source: World Bank and IMF estimates.
a. Ongoing low-price supply response exacerbated by withdrawal of labor due to Ebola crisis.

b. Abandonment of farms.

c. Closure of China Union operations and departure of expatriates from gold and diamond mining operation.
d. Lower demand for beverages and beer from the slowdown in the hotel sector, resulting from the suspension of flights.
e. Impact on the transport sector seen from the sharp decline in the volume of diesel.

rates are therefore a weighted average of the initially projected rates for
the first half of the year and adjusted growth rates for the second half.

The 2015 projections are based on the same approach for the two
scenarios elaborated in the main text; the estimates for Liberia and Sierra
Leone are presented in tables A.3 and A.4, respectively. The degree of
uncertainty surrounding these is commensurately higher.
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TABLE A.2
Estimation of Revised Country-Level GDP for Sierra Leone (2014)
Percentages
Annualized growth
Sector First half 2014 Second half 2014 Overall
Projection for 2014, by sector share (pre-Ebola) (with Ebola) growth
Real GDP 93.7 11.3 14 80
Agriculture forestry, fisheries 42.3 48 0.9 2.8
Rice and other food crops 28.8 5.7 1.0 3.2
Cash crops, livestock, forestry 7.7 36 0.8 2.2
Fisheries 58 1.9 0.6 1.9
Industry 28.1 24.9 19 18.0
Iron ore 209 315 20 23.0°
Other mining 3.1 -0.9 -1.0 -0.1¢
Other industry 41 10.8 1.4 6.4
Services 233 1.1 1.2 5.7
Trade and tourism 75 12.0 1.4 6.0¢
Transport, storage, communication 6.5 1.7 1.2 5.0
Government services 9.2 5.7 1.0 7.6

Source: World Bank and IMF estimates.

a. Rice and food crops largely harvested in 2014.

b. Iron ore production falls in H2 due to low world prices and higher shipping and insurance.
c. Falling diamond production influencing this.

d. Slow growth in H2 on account of imports related to emergency.

e. Falling fuel sales recover in H2 due to relief effort.

f. Increased public expenditures on health and general public administration.

TABLE A3

GDP Scenarios for Liberia (2015)

Percent

Sector Growth rate Growth rate

2015 scenarios, by sector share Low Ebola High Ebola
Real GDP 100.0 1.0 =52
Agriculture 215 -0.3 -4
Forestry 7.2 0.7 -2.6
Mining and quarrying 13.9 10.3 -2.9
Manufacturing 47 -2.9 -6.9
Services 46.7 -09 -6.9

Source: World Bank estimates.
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TABLEAA

GDP Scenarios for Sierra Leone (2015)

Percent

Growth rate Growth rate

2015 scenarios, by sector Sector share Low Ebola High Ebola
Real GDP 100.0 7.7 0.0
Agriculture 275 2.4 -4.0
Forestry 1.2 2.3 0.5
Fisheries 55 2.0 1.4
Mining and quarrying 26.7 16.0 8.4
Other industry 40 9.7 2.0
Services 28.9 74 4.4

Source: World Bank estimates.



APPENDIX B

Estimating the Expected Economic
Impact across West Africa

As described in the text, our method for modeling the economic impact
of the Ebola epidemic is to shock each of two computable general equi-
librium (CGE) models with direct costs of illness (health-care spending),
indirect costs of illness (the lost productivity of the dead and, during their
illness, of the sick and their caregivers), and both the domestic and inter-
national aversion costs. We posit that, at least during 2014, aversion
behavior due to fear of Ebola will generate economic losses that far
exceed the direct and indirect costs of Ebola.

That the direct and indirect costs will be relatively small in 2014, and
possibly also in 2015 can be inferred from a comparison of the estimated
number of 2014 Ebola deaths with the pre-Ebola estimates of deaths from
all other causes in Liberia, Sierra Leone, and Guinea in 2010. At this writ-
ing, the number of suspected or confirmed deaths from Ebola in Liberia,
Sierra Leone, and Guinea in 2014 is more than 5,000.

Figure B.1 shows the distribution by cause of the approximately
200,000 deaths estimated to have occurred in Guinea (102,301), Sierra
Leone (53,767), and Liberia (43,052) in 2010.22 If the Ebola epidemic
were to be arrested today in these three countries, Ebola would only
slightly expand the category of “other communicable diseases.” We would
not be talking seriously about the economic impact of this disease.

But all of the causes of death catalogued in figure B.1 are endemic to
these countries, varying little in their burden from year to year. Both
business and labor have become somewhat accustomed to these health
risks, and the recent rapid economic growth in all three of these countries
has occurred despite this continuing disease burden.

Ebola is different. The number of Ebola cases and deaths, rather
than remaining roughly constant from year-to-year, is growing at
an increasing rate. When releasing its “roadmap” for intervention, the
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FIGURE B.1

Estimated Annual Deaths in 2010 in Guinea, Sierra Leone, and Liberia, by Country and

Cause of Death
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WHO mentioned that the total number of cases for the whole duration of
the outbreak might be held to 20,000 (WHO 2014b). At a 50 percent mor-
tality rate, this estimate implies a total of about 10,000 deaths in Liberia,
Sierra Leone, and Guinea. If the Ebola epidemic kills 10,000 people before
it is controlled, which seems optimistic, it will rival HIV in its one-year
impact on the disease burden in these three countries. This is the number of
deaths to which we calibrate our “Low Ebola” estimates of economic impact.

More recent estimates from the CDC (Meltzer et al. 2014) and WHO
(WHO Ebola Response Team 2014) give more pessimistic projections,
with the former extrapolating to a total of 1.4 million cases or 700,000
deaths before the end of January 2015 in Liberia and Sierra Leone and
the latter predicting 20,000 cases by early November, without adjusting
for underreporting. If Ebola kills 700,000 before January 2015 and con-
tinues to grow thereafter, it would be killing more residents of these
countries each year than would normally die in three or more years, a
catastrophic mortality event that has not been seen on earth since the
1918 influenza epidemic.
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Most observers believe that the Ebola epidemic will not continue to
expand as fast as predicted by Meltzer et al. (2014). We have adopted a
more moderate assumption for our High Ebola scenario: A total of
200,000 cases and about 100,000 deaths through 2015, with the Ebola
outbreak extinguished before the end of 2015. Even worse scenarios are
of course possible, but require extremely pessimistic assumptions regard-
ing the scale-up of international assistance and the adaptive behavior of
the affected populations.

The microeconomic and macroeconomic data cited in the text provide
evidence that, despite the fact that the number of Ebola deaths that have
so far occurred in Liberia, Sierra Leone, and Guinea is only a small frac-
tion of annual deaths from other causes, the economic impact is already
substantial. We ascribe this impact to both domestic and international
aversion behavior. To capture this behavior in CGE models, we assume
that aversion behavior can be translated into increased transaction costs
and withdrawal from the production process of factors of production.

We distinguish transaction costs and factors of production by whether
we deem them more likely to be affected by domestic or international
aversion behavior. Domestic aversion behavior can be translated into a
lockout or voluntary withdrawal of workers from places of employment
and an increase in the cost associated with all domestic transactions, espe-
cially domestic transport. International aversion behavior can be trans-
lated into a reduction in the price received for exports combined with an
increased cost of imports. Since a large share of the capital in the nascent
manufacturing sectors of Liberia, Sierra Leone, and Guinea is foreign
owned, we further assume that international aversion behavior will dra-
matically reduce FDI and also reduce the capacity utilization of existing
capital stock.

All Ebola-related effects are expressed as percentages of baseline
projections in the absence of the Ebola epidemic. We first establish these
percentage shocks to transactions costs, prices, and factor supplies, which
are sufficient for the MAMS CGE model of Liberia to generate the reduc-
tions in output growth that we anticipate in that country based on the
sector decomposition methods described in the text and in appendix A.
We then scale these shocks from a benchmark value of 100 in Liberia to
reduced values in all other countries of the world.? To assign values, we
construct an index scaling function based on two attributes of each
country: the size of its potential Ebola outbreak and the strength and
resilience of its health system and government. Specifically, we compute
the index according to the following equation:
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where 7 indexes the scenario, with 7 =1 for the Low Ebola scenario and
i = 2 for the High Ebola scenario. The variables are defined as follows:

I = index value for a given country, other than Liberia, for Ebola
scenario 7

P, = probability of a single undetected seed case in any given month
that the epidemic is active, for Ebola scenario i

N, = number of cases within a month after the seed, given a single
undetected seed case, for Ebola scenario i

Y = gross national product, which we assume to be correlated with the
country’s resilience and the strength of its health system.

P,‘ X N,‘ . . ..
L= 7 for Liberia, for Ebola scenario 7
Y 2

We take the values of P, and N, from the results of a simulation model
by Gomes et al. (2014). In this article, the authors embed a standard epi-
demiological model of Ebola transmission within a detailed model of the
world transportation system to simulate the seeding of Ebola from one
of the three most affected countries to other countries via air travel.

Air Traffic Connections from West African Countries to the Rest of the World
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Source: Figure 1 of Gomes et al. (2014). Used with permission.
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Figure B.2 displays a stylized map showing the number of passengers who
travel on some of the most highly traveled air routes.

Of course, air travel is not the only or necessarily the principal form
of disease spread. However, the Gomes et al. (2014) estimates represent
the most systematic projections of disease spread to date. Gomes et al.
simulate a month of the Ebola epidemic 10,000 times. Figure B.3, also
reproduced from that article, displays the distribution of the number of
Ebola cases that would appear in each of the 16 most frequently seeded
countries. A large portion of the probability density is massed close to
zero in each of the density plots, suggesting that no country has a high
likelihood of being seeded. For the value of N,in our index, we used
either the 25th percentile number of cases (for the Low Ebola scenario)
or the 99th percentile number of cases (for the High Ebola scenario).

FIGURE B.3

Frequency Distribution of Number of Cases of Ebola within One Month of the First Seeded Case

a. Projection for September 1, 2014
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TABLE B.1
Ebola Impact Index
Low Ebola High Ebola
Number Probability | Number
of GDP ofa of
Probability | cases if | (billions seeded cases if
of a seeded | seeded | of 2013 case in seeded
case in next| in next us Raw |Scaled| next30 innext | Raw |Scaled
Country 30days | 30days | dollars) | index | index days 30days | index | index
Gambia, The 0.08 2 09 | 0.169 | 0.298 0.38 40 16.022 | 1.888
Guinea-Bissau 0.02 1 09 | 0.021 | 0.037 0.03 25 0.791 | 0.093
Liberia 0.40 2 20 | 0566 | 1.000 0.60 20 8485 | 1.000
Mauritania 0.02 1 42 | 0.010 | 0.017 0.03 18 0.263 | 0.031
Sierra Leone 0.40 2 49 | 0361 | 0.639 0.60 20 5421 | 0639
Guinea 0.40 2 6.2 | 0.321 | 0.568 0.60 20 4819 | 0.568
Mali 0.03 2 10.9 | 0.018 | 0.032 0.04 19 0.230 | 0.027
Senegal 0.03 1 15.1 | 0.008 | 0.014 0.09 49 1135 | 0.134
Cote d'lvoire 0.06 2 309 | 0.022 | 0.038 0.14 44 1.108 | 0.131
Kenya 0.01 1 441 | 0.002 | 0.003 0.05 8 0.060 | 0.007
Ghana 0.35 2 47.9 | 0.101 | 0.179 0.57 53 4365 | 0514
Morocco 0.03 2 104.4 | 0.006 | 0.010 0.15 41 0.602 | 0.071
South Africa 0.01 2 350.6 | 0.001 | 0.002 0.09 46 0.221 | 0.026
Belgium 0.05 1 508.1 | 0.002 | 0.004 0.10 13 0.058 | 0.007
Nigeria 0.11 2 522.6 | 0.010 | 0.017 0.18 52 0.409 | 0.048
United Kingdom 0.25 1 255223 | 0.005 | 0.009 0.29 17 0.098 | 0.012
France 0.03 1 2,7349 | 0.001 | 0.001 0.06 33 0.038 | 0.004
Germany 0.01 1 36348 | 0.000 | 0.0003 0.04 20 0.013 | 0.002
United States 0.01 1 16,800.0 | 0.000 | 0.0001 0.15 18 0.021 | 0.002

Note: Raw index is the product of the probability of a seeded case and the number of cases if seeded. The scaled index is
the raw index divided by GDP”, which proxies for the quality of the health system (to be able to contain the spread of
cases), but with diminishing marginal returns. All country impacts are scaled down from estimates for Liberia.
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FIGURE B.4
Scatter Plot of the Ebola Impact Index against a Country’s GDP for the Low Ebola Scenario
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Source: World Bank calculations.

Using these values for P, and N, we construct index values for all
the countries in the LINKAGE model. Figure B.4 displays a scatter plot
of our index against a country’s GDP. Note that countries with higher
GDPs, by our assumption, are much less vulnerable when a single case
is seeded. At any given GDP, a country has a higher index if it has
either a higher probability of being seeded or a higher number of cases
if seeded. The probabilities, numbers of cases, and index factors are
listed in table B.1.

The countries with the highest impact index in figure B.4 will not
necessarily be seeded with a case of Ebola, nor will they necessarily
greatly suffer if they are. However, the Ebola impact index does
suggest which countries are in greatest danger of potential infection.
As long as the Ebola epidemic is present among some West African
populations, each week constitutes a new “throw of the dice,” which
could lead to the arrival of a new Ebola-infected individual in any of
the above countries.
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The LINKAGE model uses these Ebola Impact Index values to scale
down the perturbations that we assume are introduced because of aver-
sion behavior. By virtue of both their GDP and their relatively few links
by air with Liberia, Sierra Leone, and Guinea, the U.S. and Germany are
not predicted to bear a large Ebola burden. But all the West African
countries are at risk to one or another degree.



APPENDIX C

Modeling the Economic
Impact on West Africa

Introduction

The medium-term estimates of the economic implications of the Ebola
outbreak in West Africa are based on simulations using the World Bank’s
dynamic computable general equilibrium (CGE) model called LINKAGE.
A CGE model uses economic data and a set of behavioral equations to
estimate how an economy might react to changes in policy, technology,
or other factors. The model is benchmarked to a starting year dataset that
covers the whole economy, tracking the inter-linkages between sectors
through input-output or inter-industry transaction flow tables, various
sources of demand such as intermediate demand of enterprises and final
demand of households, government, and investment. It also models the
behavior of producers through profit-maximizing production functions.
Finally, it simulates foreign demand and supply by including equations
explaining bilateral trade flows.

The analysis using a CGE model starts from the development of a
baseline with a set of exogenous variables and parameters (population,
productivity growth, and elasticities). Then the counterfactual policy sce-
nario is formulated by changing some exogenous variables or policy
parameters. Finally, the impact of a counterfactual scenario is assessed by
looking at deviations of endogenous variables (i.e., those variables that
are not fixed or user-specified) from their baseline levels (e.g., GDP,
investment, savings, trade flows, sectoral output, employment, wages,
household consumption, welfare, and relative prices).

CGE models are best thought of as tools used for understanding
the implications of different scenarios. Thanks to their rich structure,
they capture complex inter-linkages between sectors and countries.
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However, they cannot track the short-term dynamics of an economy;
and by focusing only on the developments in the real sphere of the
economy, they cannot be used as forecasting tools. The CGE models
cannot be tested for statistical accuracy of a forecast in the same way
that econometric models can be. In short, these are tools for scenario
analysis, not for forecasting.

Methodology

This section covers the main features of LINKAGE, while a full descrip-
tion is provided in technical papers by van der Mensbrugghe (2011) and
van der Mensbrugghe (2013). The current version of LINKAGE largely
relies on release 8.1 of the GTAP database (Global Trade Analysis Program
2014). The data include social accounting matrices and bilateral trade
flows for 134 countries/regions and 57 sectors. For computational
and analytical purposes, the version employed in this study includes
12 countries/regions and 6 sectors. For the detailed regions, see table C.1
below. The database is benchmarked to 2007; we update it to 2013 repli-
cating the key macroeconomic aggregates (GDP growth, investment, and
current account).

The core specification of the model replicates a largely standard global
CGE model.# Production is specified as a series of nested constant elastic-
ity of substitution (CES) functions for the various inputs—unskilled and
skilled labor, capital, land, natural resources (sector-specific), energy, and
other material inputs. The structure of the CES nest characterizes the
substitution and complementary relations across inputs. LINKAGE uses a
vintage structure of production that allows for putty-semi-putty capital.
This means that capital can be either old or new, with new capital being
more substitutable with other factors. This implies that countries with
relatively high rates of investment, such as China, will tend to have more
flexible economies as their share of new capital tends to be higher than in
countries with relatively low rates of investment. In the labor market in
the baseline, we assume full employment and allow for internal migration
even though there is no international migration. Aggregate land supply
follows a logistic curve with an absolute maximum available supply cali-
brated to International Institute for Applied Systems Analysis data.

The assumptions on productivity growth are complex. Different
approaches are adapted to three broad sectors: agriculture, manufactur-
ing, and services. Agricultural productivity is assumed to be factor-neutral
and exogenous and is set to estimates from empirical studies
(Martin and Mitra 2001). Productivity in manufacturing and services is
labor-augmenting and skill-neutral but sector-biased. The productivity
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TABLE C.1

Region and Sector Compositions in LINKAGE Model

Regions

Rest of Western Africa

High-income countries

Benin

United States

Burkina Faso

EU27 and EFTA Cabo Verde
China Cameroon
India Cote d'lvaire
Less developed countries Gambia, The
Ghana Guinea
Nigeria Guinea-Bissau
Senegal Liberia

Rest of Western Africa Mali

South Africa Mauritania
Rest of Africa Niger

Sierra Leone

Agriculture

Togo

Natural resources

Trade

Manufacturing

Transport

Services

Source: World Bank.

Note: EFTA = European Free Trade Association; EU = European Union.

growth assumptions in manufacturing and services are country-specific
and based on past trends in productivity growth. Following the broad
findings of earlier researchers (Bosworth and Collins 2007), we assume
that productivity growth in manufacturing is about 2 percentage points
faster than in services.



70

The Economic Impact of the 2014 Ebola Epidemic

Demand by each domestic agent is specified at the so-called Armington
level, that is demand for a bundle of domestically produced and imported
goods. Armington demand is aggregated across all agents and allocated at
the national level between domestic production and imports by region
of origin. A top level CES nest first allocates aggregate (or Armington)
demand between domestic production and an aggregate import bundle.
A second-level nest then allocates aggregate imports across the model’s
different regions, thus generating a bilateral trade flow matrix. Each bilat-
eral flow is associated with three price wedges. The first distinguishes pro-
ducer prices from the FOB (free-on-board) price (an export tax and/or
subsidy). The second distinguishes the FOB price from the CIF (cost, insur-
ance, and freight) price (an international trade and transportation margin).
The third distinguishes the CIF price from the user price (an import tariff).

Governments derive their income from various taxes: sales, excise
duties, import duties, exports, production, factors, and direct taxes.
Investment revenues come from household, government, and net foreign
savings. Government and investment expenditure are based on CES
functions.

The standard scenario incorporates three closure rules. Typically gov-
ernment expenditures are held constant as a share of GDP; fiscal balance
is exogenous, while direct taxes adjust to cover any changes in the reve-
nues to keep the fiscal balance at the exogenous level. The second closure
rule determines the investment savings balance. Households save a por-
tion of their income with the average propensity to save influenced by
demographics and economic growth. Government savings and foreign
savings are exogenous in the current specification. As a result, invest-
ment is savings driven and the total amount of savings depends on house-
hold savings, with the price of investment goods being determined also
by demand for investment. The last closure determines the external
balance. In the current application, we fix the foreign savings and there-
fore the trade balance. Therefore, changes in trade flows will result in
shifts in the real exchange rate.

The model characterizes a few key dynamics. Population growth is
based on the medium fertility variant of the United Nations” population
projections. Labor force growth is equated to the growth of the working
age population—defined here as the demographic cohort between 15 and
64 years of age. Investment is equated to total savings. Household savings
are a function of income growth and demographic dependency ratios,
with savings rising as incomes rise and dependency ratios decline. Thus,
countries that have declining youth dependency rates tend to see a rise in
savings. This will eventually be offset by countries that have a rising share
of elderly in their population, which will result in a fall in savings. Capital
accumulation is then equated to the previous period’s (depreciated) capital
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stock plus investment. Productivity growth in the baseline is “calibrated”
to achieve the growth rates for the baseline scenario as in the IMF World
Economic Outlook database for 2014 and 2015. These productivity growth
rates remain fixed in the counterfactual scenarios.

Capturing the Economic Impact of Ebola

We develop three scenarios. The baseline (no Ebola) replicates the
World Bank/IMF forecast for 2014 and 2015 constructed before the
emergence of Ebola. We replicate the GDP, investment, and current
account numbers for these years. To study the impact of Ebola, we ana-
lyze two scenarios: Low Ebola and High Ebola. These are based on the
probabilities of international spread of Ebola from Gomes et al. (2014)
with lower probabilities defining Low Ebola and higher probabilities
defining High Ebola: These two scenarios are described in detail in
appendix B. In both scenarios, the outbreak of Ebola spreads to some
extent to other countries in West Africa, while in High Ebola the outbreak
also spreads to other African countries.

The impact of Ebola has been translated through two channels. The
first channel is through a reduction in factors of production: lower labor
supply growth rates and capital underutilization. The first, direct effects
on the labor force consist of workers being ill, dying, or caring for the ill.
While tragic, this amounts to a relatively small proportion of the labor
force. The much larger shock comes from workers staying at home for
fear of exposure to Ebola or because businesses reduce capacity and force
workers to take unpaid leave. At the same time, capital remains under-
utilized. This is similarly due to closures or reductions in the operational
capacity of factories and businesses. The decline in factor availability
reduces the productive capacity of the economy and results in reductions
in output and household income.

The second channel is through increased transport and transaction
costs in domestic and foreign trade. Increased domestic and international
trade and transaction margins arise due to inspections, market and road
closures, border closures, and so on. These will lower the prices that
domestic producers receive for their products and services net of transac-
tion costs, and will increase the prices of imports on the domestic market.
Increased domestic transaction costs in domestic trade lead to efficiency
losses and reduce the income of domestic producers. These two channels
combined account for the full impact of Ebola (see figure C.1), and are
likely to result in lower trade, investment, output, household income,
and consumption, as well as worsening of terms of trade, all of which are
endogenous in the simulations.
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FIGURE C.1
How the LINKAGE Model Works
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The assumptions regarding reductions in factors of production and
international and domestic transaction costs for the West Africa region
are presented in table C.2. All of these effects are then scaled according to
the probability of having a case and the likely number of cases, as explained
in appendix B. In the Low Ebola case, labor force growth drops from
2.3 percent to 2.1 percent in 2014 due to mortality and morbidity (a small
fraction), and aversion behavior—individuals avoiding markets or travel-
ing across borders. The shock resulting from aversion behavior is moder-
ate because labor force growth is assumed to have been normal for the
first nine months of 2014. In 2015, the growth rate returns to normal
(from a smaller base due to the shock in 2014). In the High Ebola case,
the shock is more pronounced due to a more rapid spread of the outbreak
to other countries in the region, and it continues into 2015. Capital utili-
zation follows a similar pattern in both scenarios. Finally, aversion behav-
ior, as well as additional costs due to inspections, border closures, and so
forth, are captured by increases in the “trade and transaction margins,”
with a moderate shock in the second half of 2014 but then a return to
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normal in 2015 in the Low Ebola case. In the High Ebola case, the shock
is more pronounced in 2014 and then continues into the first half of 2015.

We report the results of the simulations for West Africa as a whole
(see table C.3). In the baseline, the GDP of West Africa would have been
expected to grow by 6.7 percent in 2014 and by 6.4 percent in 2015.

TABLE C.2
Assumptions about Changes in Factor Availability in the West Africa Region as Compared with
the Baseline (2014-15)

Percent

Baseline Low Ebola High Ebola
Variables 2014 2015 2014 2015 2014 2015
Labor force growth rates 2.3 2.3 2.2 2.3 17 0.9
Capital utilization 100 100 99.2 99.9 97.7 95.6
Trade and transaction margins? 100 100 102 100 105 110

Source: World Bank projections based on LINKAGE model.

a. International trade and domestic transaction margins. The increase of trade and transaction margins shown above refers
to the Rest of West Africa regional aggregate, while the impacts are scaled for Ghana, Senegal, and Nigeria, as well as
other regions.

TABLEC.3
Annual GDP Growth Rates of the West Africa Region in the Baseline and the Low Ebola
and High Ebola Scenarios (2013-15)

Percent
(1 (2) (3) (4 (5) (6) v
Baseline Low Ebola High Ebola

Variables 2013 2014 2015 2014 2015 2014 2015
Investment 100 107.7 117.5 107.6 1206 104.4 106.3
Price of exports? 100 100 100 98.5 100 96.4 933
Exports 100 109.6 119.3 107.6 119.2 104.0 105.7
GDP volume 100 106.7 1135 106.4 1133 105.6 109.9
GDP annual growth rates 6.9 6.7 6.4 6.4 6.5 5.6 41
GDP (2013 USD billion) 709.3 756.6 805.2 754.4 803.5 749.3 779.9
GDP lost (USD billion) — — — 22 1.6 7.35 252

Source: World Bank projections based on LINKAGE model.
Note: Dollar figures are in 2013 US dollars.
a. Price of exports net of transaction costs.
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FIGURE C.2

Furthermore, transaction costs remain at the 2013 level and exports were
projected to increase by 7.7 percent in 2014 and by 9 percent in 2015.

In Low Ebola, when the outbreak is contained relatively quickly, the
impact on the economy is quite limited (see table C.3). The growth rate
in 2014 slows down by 0.3 percentage points, but it recovers in 2015
when Ebola is under control for most of the year. With lower income,
household savings decline and there is less funding for investment.
Indeed, investment declines by 0.1 percentage points relative to the base-
line value for 2014. Producers lose part of the value of their products due
to increased trade and transport margins, which—coupled with lower
output—Ilead to a reduction in the volume of exports relative to the base-
line by 2 percentage points (see table C.3, columns 2 and 4). The forgone
output due to lower GDP growth is worth approximately US$2.2 billion
in 2013 dollars (see last row of table C.3).2 When output recovers in the
second half of 2015 and transaction costs return to the baseline level,
exports expand to reach a volume similar to the baseline level, but GDP
is now increasing from a lower base (due to a drop in 2014),2 and the
output volume in 2015 in the Low Ebola scenario is still US$1.6 billion
below the baseline level (see figure C.2).%

With a large expansion of the outbreak and Ebola spreading to other
countries within the region (accounting for 83 percent of West Africa’s
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GDPin 2013), there is a more significant reduction in labor and utilization
of capital. In addition, transaction costs increase by a further 3 percentage
points, and the impact on exports and imports is much more significant.
Export growth would be over 5 percentage points lower in 2014 in the
High Ebola scenario compared to the baseline. Exports recover in 2015,
but their volume remains significantly below their baseline value in 2014.
The GDP growth rate declines to 4.1 percent in 2014. This is the value of
GDP growth for the West Africa region as a whole, which indicates that
for the countries directly affected by the Ebola outbreak the economic
decline is likely to be much more significant. Building on the assumptions
in Gomes et al. (2014), we model the six countries or country groupings®
most likely to have an Ebola outbreak, assuming the disease does not
travel beyond those.

The resulting slower growth rate leads to in a reduction in output
worth US$7.35 in 2014. Output continues to grow at a much slower rate
in 2015 than in the baseline case, leading to a further loss of
US$25.2 billion.2¢ Overall, in the High Ebola scenario, West Africa’s GDP
is only 10 percent higher than its 2013 level by the end of 2015, while in
the absence of Ebola it would have been 19 percent higher (see table C.3,
columns 3 and 7). In addition to the immeasurable costs of lives lost, the
loss of income under High Ebola could take years to recover.

With swift international action, Ebola can be contained, thousands
of precious lives could be saved, and the economic cost for the region
could be limited. If the outbreak is not contained, the economic
costs could run into billions of U.S. dollars in forgone output (up to
$33 billion). Our results indicate that acting fast saves precious lives
and that spending even billions of dollars to contain the spread would
be cost-effective.

In the High Ebola scenario, the rest of Africa is also negatively affected.
Even though the spread of Ebola to other countries beyond West Africa
is very small, there is already a noticeable economic impact on other
African economies, mainly due to higher trade and transaction costs. For
example, we estimate that the impact on South Africa would be to reduce
its GDP level in 2015 by 0.3 percentage points relative to the baseline
2015 level (see figure C.3). South Africa is one of the top five trading
partners for Nigeria (exports) and Sierra Leone (imports), so even with-
out being directly affected by Ebola it is likely to experience a lower GDP
growth. This impact is likely to be significantly bigger once we incorpo-
rate the impact of the fear factor and the diversion of tourism, invest-
ment, and trade from other African countries.

As already stated in the introduction, these scenarios should not
be perceived as forecasts. The CGE simulations simply allow us to
analyze various scenarios in a consistent and coherent framework.
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FIGURE C.3
Forgone GDP in West Africa (High Ehola—2015)
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Our estimates may even be underestimated because the most recent
epidemiological projections indicate that in the worst-case scenario,
the number of cases could reach over one million, and how aversion
behavior varies with caseload is not known with precision. This anal-
ysis also does not incorporate every possible economic implication of
the epidemic. Further, if the fear factor persists and reduces invest-
ment and trade for years to come, the negative growth implications
could continue well beyond 2015.






APPENDIX D

Modeling the Economic
Impact on Liberia

This appendix offers a rapid assessment of the possible impact on Liberia’s
economy of Ebola based on simulations with MAMS, a Computable
General Equilibrium (CGE) model developed by the World Bank for
analysis of the impact of policy changes and economic shocks in develop-
ing countries.?? The simulations, which are based on a detailed Liberian
database, address two alternative Ebola scenarios: A moderate case under-
pinned by effective policies leading to rapid containment (Low Ebola)
and a severe case with an inadequate policy response leading to slow
containment (High Ebola). As noted in the main body of the text, in
broad outline, the results and the assumptions are similar but not identi-
cal to those of the sector decomposition analysis; this is due to differences
in detailed assumptions and method.

The advantage of a model of this type is that it imposes basic economic
mechanisms, including markets with flexible prices and the constraints
and linkages that are important in any economy: Employment of labor,
capital, and other factors is limited to what is available; production in one
sector generates demands for the outputs of downstream sectors and
meets the demands of upstream sectors, households, investors, and
exporters; private and government incomes from production, transfers
(including grant aid and private remittances), and other sources (for the
government including taxes) generate demands for domestic output and
imports; and the spending of the nation as a whole and for each type of
agent (the government, firms and households) must be fully financed
(by some combination of current incomes, grants, and net borrowing,
some of which may come from abroad).

In this application, the results for alternative Ebola scenarios in 2014
and 2015 are compared to a baseline scenario that reflects the expected
development of Liberia’s economy before the emergence of Ebola.
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This comparison assesses the effects of Ebola on country-level macro,
sectoral, welfare, and poverty indicators. In sum, a comparison between
two possible Ebola scenarios, representing success and failure to contain
the epidemic, demonstrate the dramatic importance of making sure that
workers can access their places of work and that trade can continue with-
out interruptions and excessive transaction costs. This requires that the
epidemic be stopped in the very near future.

Scenario Assumptions

e The analysis looks at the impact of two Ebola scenarios, contrasting
them with a baseline scenario without Ebola.

e The first Ebola scenario, labeled Low Ebola, assumes that an effective
policy response is rapidly implemented by the end of 2014, putting an
end to new cases and deaths. As a result, the economic repercussions
are kept in check.

e The second Ebola scenario, High Ebola, assumes that the policy
response is slow and ineffective, leading to a much larger number of
cases and deaths in 2014 as well as additional deaths in 2015 before
the virus is contained and defeated. Accordingly, the economic reper-
cussions are much more severe.

e Table D.1 summarizes the key assumptions for the two scenarios.
The assumptions are based on the fragmentary evidence available
at the time of writing this report. In addition to losses in life, such
evidence indicates that Ebola makes itself felt through multiple eco-
nomic channels, the most important of which are the following:

o Labor. Due to fear, controls, and restrictions on movement,
workers do not go to work, reducing the productive capacity of the
economy.

o Mining. Like other sectors, production in mining is reduced. The
mining sector is singled out given its importance and the fact that
its production and exports depend critically on the presence of
expatriates, that is, not on the general reduction in the labor supply
in the economy.

o FDI declines because of added uncertainty about the future and
interruptions to international travel and communication.

o Trade (or transactions) costs increase. Such costs arise when goods
are brought from the border to domestic demanders (for imports)
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and from domestic suppliers to the border or to domestic demand-
ers (for exports and sales of domestic output domestically, respec-
tively). These costs increase due to the same forces that keep
workers away from their workplaces. In the context of the simula-
tions, they require labor and other inputs and contribute to rela-
tively strong growth for private services. They represent a
productivity loss since additional inputs are needed to bring goods
to their demanders inside or outside of Liberia’s economy, instead
of being available for consumption and investment. For the agricul-
tural sectors, these effects are milder since a substantial part of pro-
duction is consumed by the producers themselves or in the local
community, mitigating the impact of higher trade costs.

o Foreign grants. The international community is increasing its aid,
especially for health spending to contain Ebola.

TABLE D.1
Key Assumptions for MAMS Liberia Simulations (2014-15)
Low Ebola® High Ebola®
2014 2015° 2014 2015°
Ebola cases 12,000 0 120,000 30,000
Ebola deaths® 6,900 0 69,000 17,000
Labor employment (% decline from baseline in same year) 29 05 113 14.1
Mining resource use (% decline from baseline in same year) 5.7 0.4 16.3 19.1
Foreign direct investment (% decline from baseline in same year) -41.5 -14.7 -41.5 -57.3
Additional export and import trade costs (% of border price)® 15.0 0.0 225 225
Additional domestic trade costs (% of producer price) 17.5 0.0 26.3 26.3
Additional foreign grants (million 2014 US dollars) 477 954 15.7 315

Note: MAMS = Maquette for Millennium Development Goal Simulations.

a. Low Ebola and High Ebola reflect moderate (strong policy) and severe (weak policy) impact scenarios, respectively.

b. The years are calendar years.

c. The majority (in all the simulations) of the deaths afflict persons in working age (15-64 years old).

d. This decline in labor force is due to fear and movement restrictions and is in addition to the loss due to death. In the
model, the decline is imposed via a lower labor force participation rate among the population aged 15-64 years.

e. These trade costs reflect use of services to bring goods from the supplier to the border (for exports) and from the border
to the domestic demander (for imports). For exports, the added trade costs reduce the price of the producer relative to the
border price; for imports, it adds to the price paid by demanders relative to the border price. These cost additions are at
base prices; they may be smaller or larger depending on changes in the prices of trade services.
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Simulation Results
Low Ebola

The growth rates under Low Ebola are compared to the baseline scenario
in figure D.1. In 2014, the impact on several variables is moderate, in part
due to the fact that the crisis emerged during the second half of the year.
For the government—here broadly defined to include the government-
type activities of non-government organizations and other donors—the
effects are relatively mild since foreign grants, its major revenue source,
increase at the same time as the decline in the economic activities that
generate tax revenues is moderate. It is assumed that the government
maintains its domestic borrowing unchanged in real terms (i.e., compared
to the baseline increasing as a share of GDP due to a lower GDP level). In
response to the health crisis, the government reallocates spending, com-
pared to the baseline, significantly raising its consumption and reducing

FIGURE D.1
Macroeconomic Growth in Liberia under Low Ebola (2014-15)
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its investment. As a result of the decline in the employment of labor, the
model predicts a decline in household incomes, savings, and consump-
tion. Coupled with the decline in FDI, lower household savings translate
into less financing of private investment.

The increase in transaction costs also raises the prices households
pay for their consumption items. The fact that a substantial part of
domestic consumption of agricultural goods is represented by con-
sumption by farm households from their own production or the pro-
duction of the local community mitigates the impact of transaction
costs on average food prices from domestic sources. Higher transaction
costs also discourage exports and imports, even though the effects
under this scenario are quite small. In figure D.1, household consump-
tion is measured in per capita terms to correct for the fact that
the population is slightly smaller than under the baseline scenario. The
fact that Liberia suffers from a demographic dividend in reverse
(its dependency ratio increases due to Ebola deaths) and a larger share
of its working age population is inactive exacerbates the decline in
consumption per capita.

This scenario posits that in 2015, thanks to a successful health inter-
vention, few or no additional Ebola cases or deaths are recorded, and the
negative economic shocks of 2014 are mostly reversed; most importantly,
lifting restrictions on people’s movements makes it possible to allocate
most labor back to production while trade costs return to normal levels.
Moreover, the emergency response is pulled back, reducing public con-
sumption and raising public investment, bringing the economy toward
its original trajectory. Still, due to the need for some time to restart the
economy, including time lags in production processes in agriculture and
elsewhere, lingering uncertainties (affecting mining and FDI), and less
investment in 2014, GDP is still below the baseline level in 2015. The net
impacts of these developments on the growth rates of macro indicators
are shown in figure D.1: Most important, the changes in public and pri-
vate investment and household consumption are reversed, while public
consumption, supported by continued aid, remains above the baseline
2015 level even though its growth has slowed. The impact on households
is reflected in figure D.2, which shows the headcount poverty rate under
different scenarios: For Low Ebola, the 2015 poverty rate returns to close
to the (still substantial) baseline rate for the year.?

Figure D.3 shows how growth in sector value-added under Low Ebola
deviates from the baseline scenario. In 2014, the economy shifted tempo-
rarily toward higher public and private service production at the expense
of agriculture and industry, including mining. In 2015, the opposite
happened, bringing the economy closer to initial shares.
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FIGURED.2
Headcount Poverty Rate under Alternative Scenarios (2013-15)

80

75

70

65

Percent

60

55

50

2013 2014 2015

— Baseline =—— Low Ebola = High Ebola

Source: World Bank calculations.

FIGURED.3
Sector-Specific Growth under Low Ebola (2014-15)
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High Ebola

Compared to the Low Ebola scenario, the High Ebola scenario demon-
strates that, in the absence of a concerted policy response, a much more
severe calamity may afflict Liberia and other countries in its neighborhood
and beyond. Under this scenario, as the number of cases and deaths spirals
out of control in the last few months of 2014, the economy is near collapse,
with large-scale withdrawal of labor from production and more severe
increases in trade costs, accompanied by very limited aid increases (see
table D.1). Figure D.4 summarizes the macro consequences. In 2014, due
to access to fewer resources, the public investment cut is more dramatic.
Household income losses are larger and their purchasing power suffers
from the additional increase in trade costs, translating into more dramatic
cuts in savings, private investment, and household per capita consump-
tion. Exports (for mining and other sectors) decline, together with the
decline in FDI and lower grant aid, adding to the need to cut imports.
Only public consumption growth increases compared to the baseline but is
below the level for the Low Ebola scenario.

FIGURED .4
Macroeconomic Growth in Liberia under High Ebola (2014-15)
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FIGURE D.5
Sector-Specific Growth Rates under High Ebola (2014-15)
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As a result of the failure to put an end to the epidemic during 2014,
the crisis becomes more severe in 2015, with continued new Ebola cases
and deaths, stronger negative shocks from additional withdrawal of labor
from production, further cuts in FDI, continued high trade costs, and only
a moderate increase in aid from the international community. The end
result is continued growth below baseline scenario rates for GDP, private
and public investment, private consumption, and imports. Exports return
to the baseline growth rate (after the strong decline in 2014), whereas
public consumption, thanks to the aid increase and public investment
cut, grows faster than under the baseline (figure D.1). The continued
decline in per capita household consumption dramatically raises the
headcount poverty rate (figure D.2). Growth in sector value-added
matches these developments (figure D.5): After the sharp decline in
2014, growth is negative or only moderately positive for all sectors except
public services.



10.

11.
12.

Notes

. Hereafter, the term Ebola is used to refer to the virus, the disease, or the

epidemic outbreak.

West Africa, in this analysis, includes Benin, Burkina Faso, Cabo Verde,
Cameroon, Coéte d’Ivoire, The Gambia, Ghana, Guinea, Guinea-Bissau,
Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, and Togo.

. The U.S. Centers for Disease Control uses an underreporting factor of 2.5

(Meltzer et al. 2014).

For example, an annualized growth rate of 6 percent for the first half of
the year, followed by an annualized rate of 0.6 percent in the second half—
representing a 90 percent reduction in the original annual growth rate—
would still yield an overall growth of 3.3 percent for the full year.
Construction is included under services in the Liberian presentation of the
national accounts.

Specific objectives of the exercise were to (a) reach 1.5 million households
across Sierra Leone with correct information about Ebola; (b) increase
community acceptance of Ebola-affected persons, especially children;
(c) promote hand washing with soap at the household level (1.5 million
bars of soap will be distributed); (d) rebuild public confidence and trust
in the health system; and (e) install neighborhood watch structures at
the community level.

This method is described in detail in appendix A.

Background information on the MAMS application to Liberia is found in
Lofgren (2013). Its application here is described in detail in appendix D.
The model itself is fully documented in Lofgren, Cicowiez, and Diaz-Bonilla
(2013).

This method is described in detail in appendix C.

The 12 region/country aggregates are high-income countries, United States,
European Union-27 and European Free Trade Association, China, India, less-
developed countries, Ghana, Nigeria, Senegal, Rest of Western Africa,
South Africa, and Rest of Africa.

Grady reports projections of more than 50,000 cases just by October 12.
The report eschews analysis of low probability worst case scenarios, such
as might occur if cases seed and spread undetected in most African urban
centers. In the MAMS Liberia analysis, the High Ebola scenario is based on
the more pessimistic (but not implausible) assumption that Ebola worsens
significantly compared to the Low (or central) case already occurring
in 2014.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.

27.
28.

The poverty data are generated assuming that inequality does not change—
available data is not sufficient to determine the likely impact of Ebola on
inequality.

The GDP is incorporated as a square root, which captures diminishing
returns to income in terms of health-care system quality.

Even countries that have successfully combatted cases previously have
the unfortunate potential for re-exposure as long as the Ebola epidemic is
present among some West African populations.

These are Ghana, Nigeria, Senegal, South Africa, the rest of West Africa, and
the rest of Africa. The rest of West Africa includes Benin, Burkina Faso,
Cape Verde, the Gambia, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania,
Niger, Saint Helena, Ascension and Tristan Da Cunha, Sierra Leone and
Togo. The rest of Africa includes Algeria, Angola, Botswana, Cameroon,
Cote d’Ivoire, the Central African Republic, Chad, Congo, Democratic
Republic of Congo, Egypt, Equatorial Guinea, Gabon, Kenya, Lesotho, Libya,
Madagascar, Malawi, Mauritius, Morocco, Mozambique, Namibia, Sao Tomé
and Principe, Swaziland, Tanzania, Tunisia, Uganda, Western Sahara, Zambia,
and Zimbabwe.

These values (loss of US$7.35 billion in 2014 and US$25.2 billion in 2015)
refer to the difference between the estimated GDP in the High Ebola sce-
nario compared to the baseline scenario (no Ebola), for the respective years.
After the SARS and HINT1 epidemics and again in response to the avian flu,
donors resolved to strengthen the epidemiological surveillance systems in
poor countries by investing in primary care systems, referral networks, and
diagnostic reporting. Sustained, effective efforts are required.

Lower and upper bounds for the three countries are 171,000-232,000. See
Wang et al. (2012).

In the High Ebola scenario, the Gambia is the only instance of a country that
has a larger expected index value than Liberia.

Other well-known models in this class include the GTAP model (Hertel
1998) and CEPII's Mirage (Decreux and Valin 2007).

This value refers to the difference between the estimated GDP in the base-
line scenario (no Ebola) compared to the Low Ebola scenario.

This is the reason the GDP growth rate (in percentage points) in 2015 is
higher in Low Ebola than in the baseline scenario (see “growth rebound” in
figure C.2).

The level of GDP (volumes) in the Low Ebola scenario is lower than the
baseline projection.

These are Ghana, Nigeria, Senegal, South Africa and the rest of Africa.
These values (loss of US$7.35 billion in 2014 and US$25.2 billion in 2015)
refer to the difference between the estimated GDP in the High Ebola scenario
compared to the baseline scenario (no Ebola), for the respective years.
Additional information is also found at www.worldbank.org/mams.

The poverty calculation assumes that inequality (measured by the Gini
coefficient) does not change and that consumption follows a log-normal
distribution.
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Beyond its terrible toll in human lives and suffering, the Ebola epidemic has
inflicted a measurable economic impact on West Africa in terms of forgone
output, higher fiscal deficits, rising prices, lower real household incomes, and
greater poverty. This impact results partly from the health-care costs and forgone
productivity associated with being infected, but it is driven principally by the
efforts of the uninfected population to avoid exposure (“aversion behavior”).
The Economic Impact of the 2014 Ebola Epidemic: Short- and Medium-Term
Estimates for West Africa provides a mixed methods analysis of the economic
impact, combining theory on the channels of economic impact of the epidemic,
economic indicators across sectors in the affected countries, and models of how
these economies interact with each other and with the broader world. The result
is a quantification of the potential overall magnitude of the economic impact for
Guineaq, Liberia, and Sierra Leone, as well as for West Africa as a whole.

Ebola’s shortterm economic impact (2014) in the three core countries is on

the order of US$359 million in forgone output: That is how much poorer these
economies will be than they would have been in the absence of Ebola. Two
alternative scenarios are used to estimate the medium-term impact (2015): A Low
Ebola scenario corresponds to rapid containment within the three most severely
affected countries and limited regional contagion, and a High Ebola scenario
corresponds to slower containment in the three core countries with broader
regional contagion. The estimates of the output lost as a result of the epidemic in
the three core countries for 2015 alone sum to US$97 million under the Low Ebola
scenario (implying some recovery from 2014) and US$809 million under the High
Ebola scenario.

Over the medium term, however, epidemiological and economic contagion are
likely in the broader sub-region of West Africa. This report uses a multi-country
general equilibrium model to estimate the medium-term impact on output for
West Africa as a whole. Under the Low Ebola scenario, the loss in GDP for the
sub-region is estimated to be US$2.2 billion in 2014 and US$1.6 billion in
2015. Under the High Ebola scenario, the estimates are US$7.4 billion in 2014
and US$25.2 billion in 2015. These are major regional impacts with global
implications.

This report will be of particular interest to policy makers and others interested in
understanding the broader impact of the Ebola epidemic and in assisting with the
subsequent economic recovery.

ISBN 978-1-4648-0438-0
90000

@)WORLDBANKGROUP N ‘ ‘
SKU 210438



	Front Cover
	Contents
	Foreword
	Acknowledgments
	Abbreviations
	Executive Summary
	Section 1 Introduction
	Overview
	Channels of Impact
	Structure of the Report

	Section 2 Short-Term Effects and Fiscal Impacts
	Introduction
	Liberia
	Sierra Leone
	Guinea
	Neighboring Economies
	Conclusion

	Section 3 Medium-Term Impacts
	Methods of Estimation
	Scenarios of the Ebola Epidemic
	Estimates of the Impact of Ebola
	Conclusion

	Section 4 Concluding Remarks
	Containing the Epidemic
	Fiscal Support
	Restoring Investor Confidence
	Strengthening the Surveillance, Detection, and Treatment Capacity of African Health Systems

	Appendices
	Appendix A Sector Decomposition of GDP
	Appendix B Estimating the Expected Economic Impact across West Africa
	Appendix C Modeling the Economic Impact on West Africa
	Introduction
	Methodology
	Capturing the Economic Impact of Ebola

	Appendix D Modeling the Economic Impact on Liberia
	Scenario Assumptions
	Simulation Results


	Notes
	References
	Box
	Box 2.1 Containing the Epidemic in Senegal and Nigeria

	Figures
	Figure 1.1 Broad Channels of Short-Term Economic Impact
	Figure 2.1 Liberia—Cement Sales (2010–14)
	Figure 2.2 Liberia—Fuel Sales (2010–14)
	Figure 2.3 Liberia—Inflation and Food Prices (2014)
	Figure 2.4 Liberia—Movement of Daily Exchange Rate since the Crisis (2014)
	Figure 2.5 Sierra Leone—Weekly Cement Sales (2014)
	Figure 2.6 Sierra Leone—Visitor Arrivals (2014)
	Figure 2.7 Sierra Leone—Diesel Fuel Sales Volume (2014)
	Figure 2.8 Sierra Leone—Share of Households with Insufficient Food Stocks (2011)
	Figure 2.9 Sierra Leone—Soft Drink Sales (2014)
	Figure 2.10 Sierra Leone—Inflation and Food Prices (2014)
	Figure 2.11 Sierra Leone—Exchange Rate (2014)
	Figure 2.12 Sierra Leone—Remittances (2013–14)
	Figure 2.13 Guinea—Inflation and Food Prices (2014)
	Figure 2.14 Guinea—US Dollar–Guinean Franc Nominal Exchange Rate (2014)
	Figure 3.1 Relationship across Models
	Figure 3.2 Liberia—Real GDP at Factor Cost (2013–15)
	Figure 3.3 Headcount Poverty Rate under Alternative Scenarios (2013–15)
	Figure 3.4 Ebola Impact Index and National GDP under the Low Ebola Scenario
	Figure 3.5 Impact of Ebola on GDP and Annual Growth Rates for West Africa (2013–15)
	Figure 3.6 Lost GDP Due to Ebola over the Short and Medium Run
	Figure B.1 Estimated Annual Deaths in 2010 in Guinea, Sierra Leone, and Liberia, by Country and Cause of Death
	Figure B.2 Air Traffic Connections from West African Countries to the Rest of the World
	Figure B.3 Frequency Distribution of Number of Cases of Ebola within One Month of the First Seeded Case
	Figure B.4 Scatter Plot of the Ebola Impact Index against a Country’s GDP for the Low Ebola Scenario
	Figure C.1 How the LINKAGE Model Works
	Figure C.2 GDP Volume and Growth Rates in the Baseline and Low Ebola and High Ebola Scenarios (2013–15)
	Figure C.3 Forgone GDP in West Africa (High Ebola—2015)
	Figure D.1 Macroeconomic Growth in Liberia under Low Ebola (2014–15)
	Figure D.2 Headcount Poverty Rate under Alternative Scenarios (2013–15)
	Figure D.3 Sector-Specific Growth under Low Ebola (2014–15)
	Figure D.4 Macroeconomic Growth in Liberia under High Ebola (2014–15)
	Figure D.5 Sector-Specific Growth Rates under High Ebola (2014–15)

	Tables
	Table ES.1 Lost GDP Due to Ebola, in Dollars and as a Percentage of 2013 GDP
	Table 2.1 Liberia—Estimated GDP Impact of Ebola (2014)
	Table 2.2 Liberia—Estimated Fiscal Impact of Ebola in 2014 (as estimated on October 1, 2014)
	Table 2.3 Sierra Leone—Estimated GDP Impact of Ebola (2014)
	Table 2.4 Sierra Leone—Estimated Fiscal Impact of Ebola in 2014 (as estimated on October 1, 2014)
	Table 2.5 Guinea—Estimated GDP Impact of Ebola (2014)
	Table 2.6 Guinea—Estimated Fiscal Impact of Ebola in 2014 (as estimated on October 1, 2014)
	Table 2.7 Forgone GDP Due to Ebola in Three Most Affected Countries (2014)
	Table 3.1 Liberia—Estimated GDP Impact of Ebola (2015)
	Table 3.2 Sierra Leone—Estimated GDP Impact of Ebola (2015)
	Table 3.3 Guinea—Estimated GDP Impact of Ebola (2015)
	Table 3.4 Assumptions about Changes in Factor Availability in the West Africa Region as Compared with the Baseline (2014–15)
	Table 3.5 Annual GDP Growth Rates of the West Africa Region in the Baseline and the Low Ebola and High Ebola Scenarios (2013–15)
	Table A.1 Estimation of Revised Country-Level GDP for Liberia (2014)
	Table A.2 Estimation of Revised Country-Level GDP for Sierra Leone (2014)
	Table A.3 GDP Scenarios for Liberia (2015)
	Table A.4 GDP Scenarios for Sierra Leone (2015)
	Table B.1 Ebola Impact Index
	Table C.1 Region and Sector Compositions in LINKAGE Model
	Table C.2 Assumptions about Changes in Factor Availability in the West Africa Region as Compared with the Baseline (2014–15)
	Table C.3 Annual GDP Growth Rates of the West Africa Region in the Baseline and the Low Ebola and High Ebola Scenarios (2013–15)
	Table D.1 Key Assumptions for MAMS Liberia Simulations (2014–15)


