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The Covid-19 pandemic dragged the 
world into an economic crisis of unprece-
dented proportions since the 1929 crisis. 
The Economic Commission for Africa has 
revised downwards its growth estimates 
for the year 2020, which is expected to 
be around 1.8% in best case scenario. 
Due to its magnitude and the speed with 
which it brought entire sectors of the 
economy to a standstill, some of which 
represent important sources of employ-
ment for North Africa (such as tourism), 
the crisis soon became multidimensional, 
putting high pressure on public finance. 
For North African countries, the crisis 
comes at a time when the countries’ de-
velopment models were showing signs of 
running out of steam, as evidenced by the 
net slowdown in per capita GDP growth 
from 2010. At the dawn of the pandemic, 
North Africa was facing volatile growth, 
chronic fiscal and external deficits, and a 
high unemployment rate expected to ex-
ceed 15% in 2020. 

As the pandemic persists, governments 
in the subregion have the heavy task of 
managing a crisis which is undermining 
the resilience of underdeveloped social 
and health systems. The nature of the 
crisis and its far-reaching medium-term 
consequences complicate the response 
of public authorities, which must both 
deal with the short-term emergency and 
adapt to the changes brought about in 
the medium term at the global level. 

The crisis has not generated a mere cy-
clical shock; it has induced profound 
and lasting changes in a large number 
of areas at the global level (digital accel-
eration, transformation of work orga-
nization, reorganization of global value 
chains, etc.). The changes induced by the 
pandemic are conditioning future public 
policies to create the conditions for an 
economic recovery commensurable with 
the socio-economic challenges, partic-
ularly in terms of employment and the 
fight against precariousness and poverty. 
This report takes stock of the situation 
in the sub-region in various dimensions 
(economic, social, technological, gover-
nance, etc.) in light of the impact of the 
pandemic in the short and medium term. 
It analyzes the strengths and weakness-
es of North Africa in the face of the cri-
sis, as well as its vulnerabilities. Finally, it 
introduces a number of public policy rec-
ommendations to prepare North Africa 
for the challenges of the Covid-19 era.

Khaled Hussein
Acting Director
Subregional Office for North Africa
Economic Commission for Africa 
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1. Introduction

2020 was marked by an unprecedent-
ed pandemic with a dramatic impact on 
the global economy.  To deal with an un-
known and highly contagious virus and 
protect their populations, almost all the 
world’s countries have adopted lock-
down measures.  As a result, in a matter 
of weeks oil has lost around half its val-
ue, a large number of sectors (transport, 
tourism, etc.) have come to a standstill, 
millions of workers have lost their jobs, 
and the G7 stock markets dropped by 
about 33%.  The economic and social 
consequences of the Covid 19 pandem-
ic are manifold and far-reaching on both  
short and medium terms.  The pandemic 
has suddenly plunged the global econo-
my into a deep recession, with a -4.9% 
growth according to the IMF for the 
year 2020 (IMF (2020)), and job losses 
estimated at nearly 200 million by the 
International Labor Office (ILO 2020).  
Because of this, the recession is expect-
ed to force tens of millions of people into 
poverty.  It is most likely that the slow 

economic recovery will extend over sev-
eral years, leaving a significant portion 
of the world’s population, particularly in 
emerging and developing countries, in a 
state of utter fragility and jeopardizing 
the attainment of the Sustainable Devel-
opment Goals (SDGs).  Looking further 
down the road, a lasting impact of the 
economic recession is expected given 
its downward effects on investment and 
the erosion of human capital caused by 
job losses and impacts on school atten-
dance.  Meanwhile, fragmentation of 
international trading system and global 
supply chains, coupled with rising digita-
lization, will change the face of interna-
tional division of labor and question the 
economic and social strategies adopted 
by developing countries.

Under these circumstances, North Af-
rican countries have no option but to 
rethink their development models.  The 
macroeconomic situation in the subre-
gion in 2019 is symptomatic of the un-



N
or

th
 A

fri
ca

 a
nd

 th
e 

ch
al

le
ng

es
 o

f t
he

 C
ov

id
-1

9 
er

a

2 derlying structural weaknesses and the 
flagging development models prevailing 
in the countries of the subregion. Al-
though Egypt and Mauritania have post-
ed significant growth rates (5.5% and 
5.9%, respectively), overall growth has 
remained volatile and dependent on the 
price of primary resources.  It was noted 
that the economies of the subregion are 
still not sufficiently competitive in spite 
of the efforts made, witness the struc-
tural external deficits.  The trade defi-
cit (as a % of GDP) exceeded -7% in all 
countries except Sudan (-1.7%).  From a 
budget standpoint, in spite of the efforts 
made by some countries to rationalize 
government spending (notably through 
the reduction of energy and food subsi-
dies), resource mobilization and public 
spending efficiency leave room for im-
provement.  With the exception of Mau-
ritania, which for the second consecutive 
year posted a budget surplus of 2% of 
GDP, all countries reported budget defi-
cits above -3.5%, with as high as -8.1% 
in Egypt, -9.6% in Algeria, and -10.8% in 
Sudan.  As a result, public debt continues 
to widen and debt servicing sucks up an 
ever-greater chunk of public resources 
(e.g. close to 15% in Tunisia).  This bud-
getary situation has curtailed the States’ 
freedom of action in the face of the eco-
nomic and social crisis brought about by 
the pandemic.  The unemployment rate 
still remains very high (above 13% on 
average in 2019), mainly among women 
(above 20% on average) and young peo-
ple (above 30% on average), in particular 
educated young people, and the partici-
pation in the labor market (46.7% on av-
erage) is one of the world’s lowest. 

The structural weaknesses of the subre-
gion are reflected in a relatively low per 

capita GDP growth rate of 2.25% on av-
erage for the period 1990-2018, against 
5% for the group of comparator coun-
tries (China, India, Malaysia, Poland, 
Turkey, Vietnam).  This situation reflects 
a relatively weak structural transforma-
tion, thereby inadequately contributing 
to productivity growth. The total factor 
productivity contribution to growth was 
negative over the period 2000-2018 in 
all North African countries with the ex-
ception of Tunisia, albeit with a very low 
contribution of 0.2%.  Physical labor is 
the main contributor to growth. This is 
reflective of economies whose level of 
technological development is below the 
potential of their income class, relatively 
low levels of innovation capacity and hu-
man capital development.  In this digital 
age and with the fast pace of digitaliza-
tion prompted by the pandemic and its 
potentially devastating consequences 
for employment, it is essential to make 
up for this poor performance and make 
it a central tenet of the necessary re-
forms in the subregion. 

This report reviews the economies of 
North Africa against the background 
of the global upheavals wrought by the 
Covid-19 pandemic. It consists of two 
complementary sections. The first sec-
tion provides an overview of the sit-
uation in North African countries at 
the light of the crisis generated by the 
Covid-19 and its consequences (growth, 
employment, etc.) on economies on the 
short term, but also the medium and 
long terms, with particular emphasis 
on the development trajectories of the 
countries of the subregion.  The second 
section provides a summary score mea-
suring the subregion’s vulnerability to 
the pandemic from the health and socio-
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3economic standpoints.  As far as we can 
tell, this is the first vulnerability score 
proposed for North African countries.

The health dimension of the crisis 
brought to light the structural weakness-
es of health systems and, more broadly, 
social systems.  In addition to allowing 
the health system to identify, contain and 
provide care for the sick, the lockdown 
measures have had an immediate im-
pact on millions of daily workers, most of 
whom without social security coverage.  
Furthermore, the slowdown in econom-
ic activity (if not the outright freeze in 
certain sectors such as tourism) brought 
to light the absence or weakness of ade-
quate compensation mechanisms to sup-
port businesses (especially short-time 
work).  These mechanisms have had a 
real impact on safeguarding employment 
in some European countries, such as 
France.  The State’ s role in managing the 
crisis proved to be crucial, which implies 
the existence of budgetary capacities, 
and sufficiently effective governance to 
simultaneously adopt emergency public 
policies in a variety of areas. 

That said, in addition to short-term man-
agement, the States will still have to man-
age the long-term crisis.  The capacities of 
the public sphere will prove all the more 
decisive as the world will most likely em-
bark on an increasingly digital era charac-
terized by greater uncertainties (climatic, 
geopolitical, technological, etc.), thereby 
putting into question the strategic eco-
nomic and social development choices.  
From a global perspective, there are al-
ready clear indications of the strengths 
and weaknesses of North African econ-
omies as we move into the Covid-19 era.

The first section provides a macroeco-
nomic picture of 2019 and reviews the 
situation in the subregion from a num-
ber of dimensions, useful in grasping the 
immediate and global impact of the cri-
sis.  The second section will address the 
evolution of the subregion, focusing on 
“structural” strengths and weaknesses.  
The third section will shed light on the 
fundamental changes brought about by 
the pandemic, along with their reper-
cussions on the development choices of 
countries in the subregion.  The fourth 
section will pinpoint the strengths and 
weaknesses of the subregion in re-
sponding to the new development chal-
lenges in the Covid-19 era.  Finally, the 
report will examine the principles of an 
approach to managing the short-term 
consequences of the crisis and design-
ing the necessary reforms to deal with 
the longer-term challenges generated 
by the crisis, along with an identification 
of key areas of reform.

The last section of the report will ad-
dress the construction of a summary 
score measuring North African coun-
tries’ vulnerability to the pandemic.  The 
approach adopted to construct the score 
builds on the tools used in the wake of 
the 2008 last major global financial cri-
sis.  As a result, we have developed a 
scoring method directly inspired by the 
one currently used by the Financial Sta-
bility Board (FSB) and the Basel Com-
mittee on Banking Supervision (BCBS) 
for the identification of financial institu-
tions vulnerable to systemic risk.  In fact, 
this approach is warranted by the large 
number of similarities existing between 
the notion of pandemic risk and the no-
tion of systemic financial risk. 
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4 Our proposed score is based on 52 in-
dicators grouped into 8 categories re-
flecting the main sources of vulnerabil-
ities identified in the first section of the 
report, i.e.: spread of virus, health vul-
nerability, health-care capacities, eco-
nomic vulnerability of the population, 
economic structure, State capacities, 
adaptive capacity, and governance.  The 
resulting score provides a simple and 
relevant summary of various indicators 
reflecting the health, economic, demo-
graphic, societal and structural vulner-
abilities of the countries in the region. 
The implemented methodology keeps 
arbitrary choices to a minimum and 
strives not to give ex ante precedence 
to a specific source of vulnerability over 
the others, in order to pick up on weak 
signals.  This summary measure has the 
advantage of being easy to analyze by 
public decision-makers and the popula-
tion, while being totally transparent in 

its construction methodology, fully re-
producible and easy to implement.

North African countries’ vulnerability 
scores are broadly similar, reflecting the 
area’s relatively homogeneous nature 
to the risk of a pandemic.  However, it 
is worth noting that Algeria and Mauri-
tania carry the highest risks and stand 
out from the other countries in the 
subregion.  In reality, these differences 
between countries in the area reflect 
the different sources of vulnerabilities 
in each country.  While some countries 
are highly vulnerable in terms of gov-
ernance and adaptive capacity, others 
are essentially vulnerable from a health 
capacity perspective.  Conversely, coun-
tries of the subregion exhibit relatively 
similar risks in terms of economic struc-
ture and economic vulnerability of the 
population, with certain nuances. 
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2. The subregion’s  
macroeconomic assessment on 

the eve of the pandemic 

As the Covid-19 crisis dawns, and as 
shown by the indicators in the  Table 2-1, 
the countries of North Africa, albeit to 
varying degrees, are facing a waning of 
their development models, character-
ized by volatile growth, chronic budget-
ary and external deficits, high unemploy-
ment, and mounting public debt.  

As oil-dependent economies, Algeria 
and Sudan have been hit hard by the 
downturn in oil prices in 2014.  The 
growth of the Algerian economy slid to 

0.8% in 2019 from 1.4% in 2018, large-
ly due to a real growth in the hydrocar-
bon sector which continued its bearish 
trend at -4.9%, against -6.4% in 2018.  
Though other sectors fared relatively 
well, they still suffered a drop in their 
added value.  The sector of agriculture 
recorded the slowest growth, edging 
down to 2.3% in 2019, from 5% in 2018, 
largely owing to unfavorable weather 
conditions across the subregion.  The 
economy also suffered a major political 
crisis in the first three quarters of the 

Table 2-1: Main macroeconomic indicators, North Africa, 2019
Growth of 
GDP in %

Inflation % Unemployment 
rate in  %

Trade 
balance  

as a % of 
GDP

Current 
account  

as a % of 
GDP

Budget 
balance 

as a % of 
GDP

Public 
debt as a 
% of GDP

External 
debt as a 
% of GDP

Algeria 0.8 1.95 11.7 -6.9 -9.6 45 0.01

Egypt 5.5 12.2 10.8 -12.5 -1.7 -8.1 78.4 29.2

Morocco 2.5 0.2 9.0l’ -8.9 -4.1 -3.6 65.3 .

Mauritania 5.9 2.2 9.5 -7.4 -10.9 2 76.4 54

Sudan -1.3 53.5 16.5 -1.46 -14.9 -10.8 200 .

Tunisia 1 6.7 14.9 -17.7 -8.5 -3.5 72.2 51.2

Source: National data (Central banks, Finance ministries, and NSOS), except for Sudan (CBOS, IMF and World Bank).
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6 year, only to end with the December 
2019 presidential elections. 

Sudan continues to bear the brunt of the 
2011 crisis, losing 75% of its hydrocar-
bon export revenues due to the lack of 
economic diversification.  Most of the 
growth over the past few years has been 
fueled by the rising agricultural produc-
tion and, to a certain extent, an increase 
in exports, primarily oil exports to Chi-
na.  In 2019, growth remained negative 
at -1.3%, compared with - 2.3% in 2018, 
as the activity in the tertiary, real estate 
and agriculture sectors contracted. 

In fact, this approach has been vindicat-
ed by quite a few similarities between 
the notion of pandemic risk and the no-
tion of systemic financial risk.   While the 
Mauritanian economy has been dynamic 
over the period, the economic growth 
remained volatile and hinging on the 
price of minerals.  Over the period 1998-
2018, the value of the GDP grew six-
fold thanks to the oil exploitation, which 
started in 2006 and intensified in recent 
years.  Growth in 2019 reached 5.9%, 
up from 2.1% in 2018, driven by the ris-
ing production of extractive industries 
(12.2% in Q1 of 2019) and the increase 
in exports in the fisheries sector (5% in 
Q1).  With the exception of extractive in-
dustries, real GDP growth came to 3.6% 
in 2019, compared to 3.5% in 2018, 
mainly driven by the recovery in the fish-
eries sector and, most importantly, im-
proved agricultural production. 

The performance of the group of more di-
versified countries: Egypt, Morocco and 
Tunisia, varies greatly.  In 2019, the Egyp-
tian economy grew by 5.5%, up from 2.1% 
in 2018.  At the sectoral level, growth 

was driven by manufacturing, natural gas, 
tourism, construction and telecommuni-
cations as the prime engines of growth, 
thereby stressing the need to shift to a 
more sustainable sectoral structure.  The 
Egyptian economy is relatively diversified 
and is built around the following sectors: 
manufacturing (16%), real estate and 
construction (16%), wholesale and retail 
trade (14%), agriculture, forestry and 
fisheries (11%), and mining and extractive 
industries (10%). The economy has bene-
fited from the reforms introduced in the 
“National Economic Reform Program” 
initiated in 2016.  Historically, Egypt’s 
macroeconomic policies were marked 
by inconsistencies resulting in large im-
balances in 2016 (fiscal and external 
deficits). These factors brought about a 
drastic reduction in foreign exchange re-
serves, high inflation and unsustainable 
levels of public debt, leading to reduced 
growth and high unemployment.

Although Morocco’s economy is rela-
tively diversified, it remains sensitive to 
climatic conditions, particularly owing 
to the effects on the agricultural sector.  
The country has made significant efforts 
to reduce the volatility of agricultural 
production (notably through the Green 
Morocco Plan) and to expand the man-
ufacturing industry (through the Indus-
trial Acceleration Plans), but the decline 
in growth and its volatility prompted 
Morocco to start contemplating the 
overhaul of its development model.  In 
2019, growth fell to 2.5% down from 
3% in 2018, following a -5.4% drop in 
the agricultural value added (compared 
to a 3.9% increase in 2018) owing to the 
drop-in grain production.  Other higher 
value-added agricultural sectors have 
posted significant performances.
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7Finally, the Tunisian economy continues 
to be adversely affected by an obvious 
lack of political stability.  GDP growth 
hardly reached 1.0% compared to 2.5% 
in 2018 and 1.9% in 2017.  This drop is 
explained by the decline of -0.7% in 2019 
in manufacturing industry (against +0.3% 
in 2018 and +0.5% in 2017), owing no-
tably to the slump in the textile, clothing 
and leather sector (-3%) and in the me-
chanical and electrical industries (-1.5%).  
The hydrocarbon sector continues its 
downward trend to -8.1%, much like the 
construction sector, which reported a 
negative growth of -0.4% in 2019, com-
pared to a growth of 0.8% in 2018.

On the fiscal front, North Africa has en-
tered the pandemic with relatively large 
deficits and rising public debt.  Aside 
from Mauritania, which posted a bud-
get surplus of 2% in 2019, all countries 
reported a deficit above -3.5% of GDP, 
and as high as -8.1% in Egypt, -9.6% in 
Algeria, and -10.8% in Sudan.  In Alge-
ria, public finances have been affected 
by the drop-in oil prices and persistently 
high level of expenditures, particularly 
operating and social expenditures.  Like 
other countries of the subregion (such 
as Egypt), the country has launched a 
reflection on rationalizing public expen-
diture particularly through subsidy cuts 
and social transfer programs. In Sudan, 
the substantial budget deficit was due 
to massive subsidies of certain products 
(wheat and energy) and weak revenue 
mobilization.  As a matter of fact, fiscal 
revenues represent less than 6% of GDP 
(compared to nearly 30% in Morocco), 
and are likely to decrease due to the eco-
nomic crisis generated by the Covid-19 
and the ineffective tax management.  Oil 
revenues also are expected to be ad-

versely affected by the renegotiation of 
royalties paid by South Sudan for the use 
of Sudanese oil facilities.  The problem 
of deficit financing will clearly become 
more pressing as access to financial 
markets is no longer available and public 
debt becomes alarmingly high.

Mauritania has managed to maintain 
budgetary discipline through continued 
expenditure control and increased do-
mestic revenue.  As a result, the country 
posted a budget surplus of 2% of GDP 
for the second year running in 2019, 
down from 2.5% in 2018.  The combined 
effect of fiscal consolidation and acceler-
ated growth caused a drop in the debt-
to-GDP ratio (excluding the debt to Ku-
wait) from 82.5 percent of GDP in 2018 
to 76.4 percent in 2019.

Despite the significant efforts and re-
forms initiated in 2016, Egypt continues 
to incur a large budget deficit equal to 
-8.2% of GDP, albeit down from -9.7% 
in 2018.  The government introduced 
an ambitious three-year plan to curb the 
budget deficit with fiscal accounts under 
continued pressure, driven mainly by tax 
revenues well below potential.  In Moroc-
co, the budget deficit stood at -3.6% of 
GDP, compared to -3.8% in 2018, main-
ly due to the control of current expendi-
ture. Finally, Tunisia has pursued the con-
solidation of its public finances, largely 
thanks to better tax revenue collection 
and a tighter control of expenditures, par-
ticularly operating expenditures.  This led 
to the reduction of budget deficit from 
-4.8% in 2018 to -3.5% of GDP in 2019.  
At the same time, however, the public 
debt soared to 72.2% of GDP, leading to a 
significant debt service burden, consum-
ing 14.5% of current revenue. 
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8 On the inflation front, price increases 
were kept under control except in Egypt, 
Sudan, and Tunisia. In Egypt, inflation 
soared to 12.2% following a new wave 
of fuel subsidy cuts in July 2019, putting 
additional pressure on consumer pric-
es.  In 2018, inflation hit 21.6%, mainly 
fueled by the depreciation of the Egyp-
tian pound after an exchange rate ad-
justment.  Although inflation has slowed 
down in Tunisia, it remains high at 6.7% 
against 7.3% in 2018.  The monetary 
policy pursued by the Central Bank of 
Tunisia has contributed to slowing down 
the pace of inflation, notably through a 
100 base point increase of the key inter-
est rate in February 2019 to 7.75%.

Finally, in terms of external trade, all coun-
tries in the subregion are posting large 
trade deficits, reflecting their difficulty 
to improve their competitiveness and 
position themselves into the global value 
chains.  In Algeria, under the combined 
effect of a drop in oil prices, a slowdown 
in production and a heavy concentration 
of exports in hydrocarbons, the trade bal-
ance deficit rose to -6.9% (against -6,7% 
in 2018).  Note however that follow-
ing a peak of -17% of GDP in 2014, the 
deficit has been curbed, notably through 
reduced imports.  The latter have de-
creased by almost 9% between 2018 and 
2019.  In Sudan, the trade balance deficit 
reached -1.46% of GDP, owing in particu-
lar to the decline in hydrocarbon exports.  
In Mauritania, the deficit stands at -7.4%, 
up by 11.9% compared to 2018, thanks 
in particular to a 26% increase in exports, 
mainly iron ore and gold.

Egypt incurs a structural trade deficit 
(-12.5% of GDP in 2019) caused by the 

weak competitiveness of its exports, a 
consistent share of irreducible imports 
(the world’s largest wheat importer), and 
an industrial production that is 40% de-
pendent on imported inputs.   Meanwhile, 
Egyptian exports have not taken advan-
tage of the depreciation of the national 
currency, leading to the increase in the 
export bill.

Morocco’s trade balance also faces a 
structural deficit, notably with Europe.  
In 2019, the trade deficit stood at -8.9 
percent of GDP.  Exports grew (+2.4%) 
slightly more than imports (+2%), driv-
en by the growth of Morocco’s global 
business lines, especially aeronautics 
(+7.3%), automotive (+6.6%), agriculture 
and food processing (+4.1%).  Similarly, 
Tunisia runs a structural deficit with the 
EU, equal to nearly 75% of its exports. 
The country has a trade deficit of -17.7% 
of GDP with a growth rate of imports 
(5.4%) lower than that of exports (7.0%). 
Its Mechanical and Electrical Industries 
(MEI) provided 51% of these exports.  
The ongoing trade deficit should lead the 
Central Bank of Tunisia to devalue the di-
nar, a move that could prove beneficial to 
Tunisian exports, were global demand to 
pick up again and providing it overcomes 
barriers to the competitiveness of the 
Tunisian economy.  That said, it will ex-
ert renewed inflationary pressures and 
upward stress on civil service wages in a 
time of economic crisis.

The cyclical performance described 
above reflects to a large extent a number 
of structural weaknesses whose details 
will be described, to better grasp the im-
pact of the Covid-19 crisis over the short 
and medium term.
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3. Structural Evolution of North 
African Economies: Strengths and 
Weaknesses as we move into the 

Covid-19 Era 

North Africa as a whole is far from being 
an economically homogenous region.  In 
terms of development, when measured 
by GDP per capita, a distinction can be 
made between two groups of countries 
(cf. Table 9-1 in the Appendix): Alge-
ria, Egypt, Libya, Morocco and Tunisia 
on the one hand, with a per capita GDP 
above US$2,500 in 2018, and Mauritania 
(US$1,334) and Sudan (US$1,856) in the 
second group with much lower per capita 
incomes.  All countries showed relative-
ly low per capita GDP growth between 
2000 and 2018 (cf. Table 9-2 in annex 
9-1). For one thing, growth is slowing 
down in all countries of the subregion (ex-
cept in Libya owing to political instability 
and its effects on oil production) and, for 
another, the per capita GDP growth rate 
is well below that of the emerging com-
parator countries.  This sluggish growth 
in per capita GDP reflects a relatively low 
growth in Total Factor Productivity and a 
structural change, not contributing suffi-
ciently to the growth in productivity.

3.1 Uneven diversification 
across countries and weak 
structural transformation 
across the subregion

Clearly, the subregion’s economic struc-
ture has witnessed a drastic change over 
the past 20 years, notably a reduction 
in the share of agriculture to the advan-
tage of industry and tertiary sectors (cf. 
Table 9-3, annex 9-1). Relative to other 
middle-income countries, however, a 
lesser reallocation of production factors 
has been observed. The decline in the 
value-added share of agriculture over 
the period 1991-2018 averaged -29% 
in North Africa against -59% on average 
for the control group of emerging coun-
tries.  The decline in the share of employ-
ment in agriculture averaged -33% in 
North Africa, compared to -51% for the 
other countries in the group. 

This diversification of production has 
been accompanied, in the case of Egypt, 
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10 Morocco and Tunisia at least, by a di-
versification of exports (cf. Table 9-4, 
annex 9-1). The economies of Algeria, 
Mauritania, Libya, and Sudan showed no 
improvement in their degree of diversi-
fication, with a diversification index re-
maining above 0.8 over the 1995-2017 
period. Conversely, Egypt (0.58), Mo-
rocco (0.66) and Tunisia (0.52) reported 
a significant increase in the degree of 
diversification of their economies.  With 
an average index of 0.73 (2017), North 
Africa is far less diversified than the 
middle-income comparator countries 
(average index of 0.46).  Exports from 
North African countries are also highly 
concentrated, with a concentration in-
dex of 0.48 for Algeria and Libya, 0.37 
for Mauritania, 0.14 for Tunisia, 0.15 for 
Egypt, and 0.17 for Morocco, compared 
to an average of 0.12 for middle-income 
countries in the control group. To bet-
ter understand the impact of structural 
changes in the economy on per capita 
GDP growth, it is appropriate to look at 
the evolution of sectoral productivity.  
Table 9-6 (attached as annex 9.1) shows 
the development of labor productivity 
at sectoral level over the period 1991-
2018.  All sectors combined, labor pro-
ductivity growth in North Africa has 
been lower than in middle-income coun-
tries, as well as in high-income countries 
in the comparison group.  As industry 
includes the hydrocarbons sector, the 
development of productivity in the case 
of Algeria and Sudan is dominated by 
the mining sector. The declining labor 
productivity in the industrial sector in 
Algeria can therefore be traced to the 
downturn in the production and value of 
hydrocarbons over the past decade.  For 
North African countries with a strong 
industrial base (Egypt, Morocco and 

Tunisia), it is clear that labor productiv-
ity growth has been relatively low com-
pared to countries such as Malaysia, 
Turkey or Vietnam.  This also applies to 
the tertiary sector, where productivity 
growth has been lower in North Africa.

The other important fact results from 
the comparison of sectoral productiv-
ities. Table 9-4 attached as annex pro-
vides the ratio of labor productivity in 
industry compared to that in agriculture. 
In North Africa, this ratio decreased be-
tween 1991 and 2018, while it did not in 
most middle-income countries (except 
for Turkey and Vietnam).  The same is 
true for the service sector ratio. As such, 
the reallocation of work from agricul-
ture to industry and services occurred 
amidst a reduction in the relative pro-
ductivity of these two sectors.  This may 
go some way to explaining the low con-
tribution of structural transformation 
to labor productivity growth.  Table 3-3 
gives a breakdown of labor productivity 
in two components.  The first (Intra-sec-
toral growth) is a result of the realloca-
tion of work within each sector, i.e., be-
tween the activities and enterprises of 
the same sector.  The second, reflecting 
the contribution of structural transfor-
mation, measures the effect on produc-
tivity of labor reallocation across sectors 
(between activities and firms in different 
sectors).  One can therefore observe the 
limited contribution of the structural 
transformation component in North Af-
rica, compared to other middle-income 
countries such as India or Turkey.

The breakdown of GDP growth over the 
period 2000-2018 reveals a number of 
information (Table 3-4). First, compared 
with the middle-income reference coun-
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tries, growth in labor input measured in 
terms of quantity has contributed more 
to the growth in North Africa (except for 
Tunisia).  The contribution of human cap-
ital to growth was just as high as in the 
comparator countries group, with the 
exception of Morocco, where there was 
only 0.1% growth, versus a 6-fold growth 
in Tunisia or Algeria.  As for the physical 
capital, it contributed an average 2.7% in 
North Africa, compared to 4.5% in the 
comparator countries. And finally, an 

important fact is a negative Total Factor 
Productivity contribution in all North 
African countries but Tunisia, although 
with a very low contribution of 0.2%. 
This quite obviously contrasts with the 
Middle-income comparator countries, 
whose contribution was broadly signifi-
cant, except in Turkey (-0.2%) and Viet-
nam (-1,6%).  Of note, the industrializa-
tion effort in Vietnam has been marked 
by a dominant contribution of capital of 
7.4% (for a GDP growth of 6.4%). 

Table 3-1: Structural transformation contribution to productivity growth 

  Panel A: All sectors   Panel B: excl. the mining sector

  Per capita 
GDP 

growth 

Labor 
productivity 

growth 

Intra-
sectoral 
growth

Intersectoral 
growth

Labor 
productivity 

growth

Intra-
sectoral 
growth

Intersectoral 
growth

Algeria 1.75% 1.24% 1.08% -2.32% 3.40% 3.18% 0.22%

Egypt 2.49% 6.23% 11.08% -4.84% 6.93% 6.78% 0.14%

Libya -2.37% -9.05% -12.45% 3.39% -3.10% -2.85% 0.24%

Morocco 3.08% 5.40% 5.39% 0.03% 5.70% 4.40% 1.32%

Tunisia 2.87% 5.40% 5.69% -0.02% 7.80% 7.19% 0.65%

North Africa 1.90% 1.35% 2.16% -0.80% 4.16% 3.74% 0.42%

Turkey 2.97% 7.90% 7.30% 0.60% 7.70% 4.30% 3.40%

India 5.20% 16.80% 15.60% 1.20% 16.80% 13.70% 3.10%

Source:  2019. The breakdown covers the period 1994-2013.

Table 3-2: Breakdown of GDP growth (%, average for the period 2000–2018)
GDP growth Work contribution 

quantity
Work contribution 

quality
Contribution of 

capital
Total Factor 
Productivity

Algeria 3.4 1.5 0.6 2.4 -1.1

Egypt 4.3 1.5 0.4 3.3 -0.9

Morocco 4.1 1.3 0.1 2.7 0.0

Sudan 4.1 1.4 0.4 3.3 -1.0

Tunisia 3.2 0.6 0.6 1.7 0.2

Middle-income comparator countries

China 7.6 0.2 0.3 6.6 0.5

India 6.9 0.9 0.6 3.8 1.6

Malaysia 4.9 0.9 0.4 3.4 0.2

Poland 3.7 0.2 0.4 1.9 1.3
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A study led by ECA in 2019 highlights 
distortions among North African econ-
omies, precluding an efficient allocation 
of production factors and a realloca-
tion of the least productive activities to 
those productive, especially between 
enterprises.  The report investigates 
distortions in the financial system and 
in the labor market, as well as certain 
distortions directly impacting the Total 
Factor Productivity.  The report notes 
that inefficient institutions can actual-
ly create an environment where busi-
nesses are faced with many distortions, 
likely to result in a lower return on in-
vestment and potentially an impact on 
long-term growth. 

As an illustration, the example of educa-
tion investments in North Africa can be 
used, involving distortions undermin-
ing the private sector and restricting 
the capacity of new market entrants. As 
will be discussed in the following sec-
tion, a weak private sector and scarce 
employment opportunities for educat-
ed workers have led to a vicious circle 
where: (a) young educated people re-
main unemployed or hold jobs where 
they are not able to use or develop their 
skills, (b) incumbent firms fail to take 
full advantage of the human capital in 
the economy, (c) returns to education 
in the private sector are reduced, and 

(d) investment in education tends to be 
directed to the formal education need-
ed in the public sector.  North Africa’s 
relatively weak performance in struc-
tural transformation and productivity 
growth resulted in a labor market lack-
ing sufficient dynamism to absorb the 
flow of new arrivals on the job market, 
especially skilled youth. 

3.2 Inadequate job creation, 
particularly for skilled youth

The subregion is plagued by endemic 
unemployment and insufficient job cre-
ation to cater for the growth of the labor 
force.  Figure 3-1 and Figure 3-2 show a 
rapidly widening gulf between employ-
ment and the working population, both 
globally and for young people.  Actual-
ly, while the growth rates of the work-
ing population and employment were 
respectively 2.4% and 3% over the pe-
riod 2000-2009, they stood at 1.6% 
and 1.2% respectively over the period 
2010 to 2018.   As a consequence, the 
employment deficit over the period in-
creased by 5%. Youth employment fol-
lowed the same trend.

A second major characteristic of the re-
gion is high unemployment, particular-
ly of youth and women.  As seen in the 

GDP growth Work contribution 
quantity

Work contribution 
quality

Contribution of 
capital

Total Factor 
Productivity

Turkey 4.9 0.8 0.5 3.7 -0.2

Vietnam 6.4 0.5 0.1 7.4 -1.6

High-income comparator countries

South Korea 4.0 0.2 0.1 2.7 1.0

Sweden 2.3 0.4 0.2 1.5 0.1

United States 2.3 0.3 0.3 1.4 0.4

Source: The Conference Board, 2020.
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Table 3-5, unemployment rates in the 
subregion are generally close to 10% 
(Algeria, Egypt, Mauritania, Morocco) 
while it is only 6.8% on average in Af-
rica. The unemployment rate actually 
reached 16% in Tunisia, 16.6% in Sudan 
and 18.6% in Libya.  Needless to say this 
unemployment rate does not account 

for informal sector, but still constitutes 
a reliable international benchmarking 
indicator.  Unemployment is high and 
affects particularly young people, with 
youth unemployment rates often above 
30%, except in the case of Mauritania 
and Morocco. 

Figure 3-1: Evolution of the active population 
and employments (millions), North Africa

Figure 3-2: Active population and 
employments among youth (millions), North 
Africa
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Table 3-3: Unemployment rate, 2019
Global Males Females Youth 

Algeria 11.7 9.7 21.1 29.5

Egypt 10.8 7.2 22.1 31.0

Libya 18.6 15.5 24.6 50.5

Mauritania 9.6 8.4 12.1 14.8

Morocco 9.0 8.6 10.4 22.1

Sudan 16.6 11.7 27.8 31.5

Tunisia 16.0 13.4 23.4 36.3

Africa 6.8 6.3 7.5 10.1

Middle-income comparator countries

China 4.3 4.8 3.7 10.3

India 5.4 5.4 5.2 23.3

Malaysia 3.3 3.1 3.7 11.3

Poland 3.5 3.5 3.5 11.6

Turkey 13.5 12.1 16.4 23.7
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For comparison purposes, youth unem-
ployment in middle-income countries has 
always remained under 25% and is gener-
ally closer to 10%.   Unemployment par-
ticularly affects women, with a rate above 
20%, except in Morocco and Mauritania.  
Unemployment affects in particular ed-
ucated youth (Table 9-6 in annex 9.1) al-
though several North African countries 
were among the 20 countries investing 
most in education between 1980 and 
2010 (Table 9-7, annex 9.1).  Jaramillo 
and Melonio (2011) estimated the share 
of unemployed post-secondary gradu-
ates in Egypt, Morocco, and Tunisia to be 
nearly seven-fold that of OECD countries 
in 2010, further suggesting that even for 
the highly-educated, employment oppor-
tunities remain inadequate.

The third prominent feature is low par-
ticipation in the labour market. Clear-
ly, the performance of North African 
countries as a whole is lower than that 
of comparator countries, with an aver-
age labor force participation rate of 46.7 
percent, compared to an average of 62 
percent across the comparison group of 
middle-income countries (Table 9-8, an-
nex 9.1).  The employment rate averaged 
40%, compared with 58.7% for the com-
parator group.

ECA (2019) partly attributes this rela-
tively youth and women’s weak employ-

ment performance and labor market 
participation to existing labour market 
distortions.  The report addresses nota-
bly the distortions caused by the excess 
of public employment sector, coupled 
with a positive public-private wage gap 
in some countries, primarily Morocco 
and Tunisia, and to a lesser extent Alge-
ria, thereby causing an allocation skew 
and accumulation of human capital in 
the economy.  Hence, to improve their 
chances of getting a job in the public sec-
tor, young people opt for higher educa-
tion programs that are not relevant to 
the private sector.  Those who can afford 
it prefer to wait for a job in the public 
sector, in the hope of a somewhat higher 
pay for less productivity.  Another neg-
ative effect is on labour force participa-
tion.  As a matter of fact, better-paid and 
more secure public jobs can deter fam-
ily members from earning an additional 
wage.  A case in point: the existence of a 
cultural context where women’s work is 
not encouraged, in turn contributing to 
low labour market participation.  Final-
ly, in comparison with statistics on the 
constraints perceived by businesses, it 
is striking that according to quite a few 
businesses in Morocco and Tunisia ac-
cess to a skilled labor force came out as 
the biggest constraint.  This is a strong 
indication that the public sector takes 
up skilled labor, therefore no longer 
available for the private sector, hence 

Global Males Females Youth 

Vietnam 2.0 2.1 1.9 7.3

 High-income comparator countries

South Korea 4.2 4.3 3.9 11.0

Sweden 6.5 6.7 6.2 17.8

United States 3.7 3.7 3.6 8.5

Source: International Labor Office statistics
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losses in production in both countries.

3.3 A private sector facing 
relatively weak financial 
development

The development of the private sector 
is utterly critical for the socio-economic 
advancement of the subregion.  In North 
Africa, SMEs account for anywhere from 
24% to 46% of total employment, with a 
high potential for reducing high youth 
unemployment and contributing to pov-
erty-reduction efforts (economic indica-
tors, VESs/SMEs 2019).  Over the past 
two decades, job creation in the formal 
private sector, much of which is driven 
by start-up microenterprises of less than 
five years of age and with fewer than five 
employees, has not kept pace with the 
region’s rising youth workforce. Out of 
123 countries, Egypt, Algeria, Morocco, 
and Tunisia had the lowest formal sec-
tor entry densities, underscoring the 
difficulties faced by young firms to gain 
access to markets (Rijkers, 2014).  Also, 

the growth in productivity and employ-
ment of Moroccan and Egyptian firms 
over their life cycle is hampered by mis-
allocation of resources, and small firms 
in Tunisia are having more difficulty to 
grow than their peers in Lebanon or Tur-
key (Schiffbauer et al., 2015).

Several reasons account for the low pri-
vate sector development, such as an in-
sufficiently favorable business climate, 
though access to finance was one of the 
major obstacles pointed out by busi-
nesses (Schwab, 2018).  According to 
World Bank Enterprise surveys, 23% to 
28% of Egyptian, Moroccan and Tunisian 
businesses with less than 100 employ-
ees surveyed mentioned financing as a 
major or severe constraint (Table 3-6), 
compared to less than 15% in countries 
like India, China or Turkey.

According to IFC estimates, the poten-
tial demand for microenterprise and 
SME financing - in formal and informal 
sectors - in 128 developing countries 
now stands at about $8.9 trillion, over 
twice the current figure (Bruhn et al., 

Table 3-4: Enterprises’ financing constraints
  Finance being the strongest  

constraint
Finance being a major or severe 

constraint

North Africa 9.00% 23.84%

Rest of the world 15.34% 27.12%

Egypt   10.36% 28.46%

Tunisia   10.17% 23.94%

Morocco   9.78% 27.67%

Sudan   5.68% 15.28%

Emerging comparator countries

Turkey   17.43% 11.46%

India   11.67% 15.11%

China   22.44% 2.85%

Sweden   6.70% 3.28%

Source: World Bank Enterprise surveys (combination of different surveys)
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16 2017).  In the case of North Africa, the 
financing gap is even wider: for Moroc-
co and Egypt, the current supply of loans 
to VSEs/SMEs stands well below the 
average level for developing countries 
(14% of GDP), accounting not only for 
less than half of potential demand, but 
between one-fifth and one-fifteenth 
respectively of estimated potential de-
mand for Morocco and Egypt (World 
Bank data on the financial gap, 2018). 
The SME combined funding shortfall 
across the three countries is estimated 
at about 66.4 billion USD.

In contrast to this funding shortfall, 
which takes into account estimates 
of potential demand and includes the 
informal sector, the figures from the 
business survey paint a more positive 
picture of SME financing in Morocco 
and Tunisia.  The share of business-
es of more than five and less than 100 
employees having received a bank loan 
or line of credit is relatively high for Tu-
nisia and Morocco, reaching about 50 
percent compared to 5 to 7% in Egypt.  
Despite the comparatively high share 
of formal SMEs taking out loans in Mo-
rocco, estimates of the IFC’s funding 
shortfall show a much higher potential.  
In addition, roughly one of four Moroc-
can and Tunisian firms surveyed men-
tioned access to finance as a major con-
straint, though slightly less so in Egypt 
(World Bank Enterprise Surveys). 

The issue of financing small and medi-
um-sized enterprises is the result of 
several factors, related both to the de-
velopment of the financial sector and 
to how companies are structured (fam-
ily-owned businesses, lack of financial 
transparency, formalization problems, 

etc.).  North Africa still lags far behind in 
terms of financial sector development.  
Table 3-7 shows the measures taken 
by the International Monetary Fund 
to develop the financial sector.  A first 
index provides a measure of the over-
all development of the financial sector, 
a second assesses the development of 
financial institutions (banks, etc.), while 
a third measures the development of 
the financial markets. The primary fea-
ture is a significant heterogeneity with-
in the subregion, with two groups of 
countries.  The first, comprising Egypt, 
Morocco, and Tunisia, with an average 
level of financial sector development.  
The second, comprising Algeria, Libya, 
Mauritania, and Sudan, with a relative-
ly low level of financial sector devel-
opment, compared with the middle-in-
come comparator countries.

Another noteworthy fact is the very 
low level of development of financial 
markets in North Africa, which poses a 
major challenge for business financing 
and development of innovative financ-
ing tools.  The degree of development 
of financial institutions is fairly similar in 
the subregion, but the banking sector in 
North Africa varies in depth and diver-
sification (see Table 9-7 in annex 9.1).  
It is also relatively concentrated, which 
creates a problem of competitiveness 
compromising the banking sector’s abil-
ity to meet the needs of businesses.  In 
fact, for the entire North African region, 
the Lerner Index, a mechanism used to 
measure market power of the banking 
market, stands at 0.35, a relatively high 
level compared to other regions out-
side of Africa with indices between 0.2 
and 0.27 (ADB, 2015).  In addition, the 
public sector takes up a big chunk of 
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bank financing, causing a crowding-out 
effect on the private sector.

Accordingly, the loan-to-GDP ratio for 
public and private enterprises is 70.7% 
for Egypt, 37.7% for Algeria and 22.2% 
for Morocco, compared with 9.4% in Tu-
nisia, the only country with a ratio simi-
lar to that of countries with comparable 
income levels in other world regions.  
And yet the Tunisian banking sector has 
a greater difficulty, i.e. an overall financ-
ing gap and a dropin banking sector capi-
talization below the required thresholds 
(Frewer, 2016).  In Algeria, over 90% of 
the commercial banks sector is domi-
nated by State-owned banks.  In Egypt, 
three of the five largest banks are State-
owned (OBG, 2018).  High government 
ownership further compounds the issue 
with the overall instability and inefficien-
cy of the financial sector, and research 
indicates the existence of a higher risk 

of non-performing loans given the large 
proportion of bank assets owned by the 
government (Rocha et al. 2011, Benhas-
sine et al., 2009).

3.4 Countries with unequal 
access to global value 
chains

The impact of the Covid-19 crisis on 
North African economies, over both the 
short and medium term, is a function 
of their economic structure (relative 
contribution of sectors) and their in-
tegration into the Global Value Chains 
(GVCs).  From a structuralist perspec-
tive, the pandemic has had an overall 
effect on reducing both demand and 
supply, albeit with a degree of asymme-
try across sectors.  Some sectors, like 
transport, tourism or energy have been 
badly affected, causing the countries de-

Table 3-5: Financial sector development 
  Financial development  

index 
Financial institutions 
development score

Financial markets 
development score

Algeria 0.16 0.32 0

Egypt 0.30 0.33 0.27

Libya 0.15 0.31 0

Mauritania 0.13 0.24 0.01

Morocco 0.41 0.54 0.27

Sudan 0.11 0.22 0

Tunisia 0.26 0.45 0.07

North Africa 0.22 0.34 0.09

Emerging comparator countries

China 0.64 0.63 0.64

India 0.42 0.39 0.45

Turkey 0.52 0.48 0.54

Malaysia 0.68 0.69 0.65

Poland 0.48 0.60 0.34

Vietnam 0.29 0.43 0.15

Source: International Monetary Fund, Financial development index 
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18 pending relatively on these sectors to be 
heavily impacted (tourism in the case of 
Egypt, Morocco and Tunisia, and energy 
in the case of Algeria, Sudan and Libya). 

Integration to GVCs depends on the 
degree of economic diversification and 
has a bearing on crisis recovery tra-
jectories.  North African countries are 
far from being evenly integrated into 
GVCs.  Three countries: Egypt, Moroc-
co and Tunisia, have varying degrees of 
integration into GVCs.  Tunisia enjoys a 
relatively high level of integration into 
GVCs with some 45% of its exports be-
ing connected to GVCs, primarily tex-
tiles and electronics, with the EU as its 
main partner.  Morocco’s integration 
into GVCs is more diversified, through 
a presence in horticulture, chemicals, 
textiles, electrical machinery, auto-
motive and aeronautics industries as 
well as ICT and transport services. In 
2015, 43% of the added-value from 
Moroccan exports were connected to 
the value chains.  Finally, Egypt has a 
lower level of GVC integration, with 
only 10% of its 2018 exports linked to 
GVCs.  Other countries in the subre-
gion are as yet not really integrated into 
the GVCs.  The ongoing reorganization 
of world trade will have repercussions 
on the economies of North Africa.  A 
number of factors are coming togeth-
er to reshape the international division 
of labor: (i) the combined geopolitical 
tensions induced by the Covid-19 cri-
sis, (ii) the risks of disruptions from 
the concentration of suppliers, (iii) the 
development of new technologies in-
creasing the profitability of proximity of 
production with the end consumer, and 
last (iv) the development of Artificial In-
telligence and robotization, with strong 

impact on the needs of different types 
of labor and localization of production. 

Needless to say that countries with a 
sound integration to GVCs are better 
placed to take advantage of a rebound 
in global trade, but more importantly, 
to better position themselves on the 
reorganized GVC chessboard.  To be 
able to adapt and find their place in the 
new international division of labor con-
figuration, North African countries will 
have to implement far-reaching reforms 
to improve the competitiveness of their 
economies and their social systems.  Ac-
cording to several studies, the Covid-19 
era will be marked by the strengthening 
of local value chains.  Using an analysis 
of the impact of the disruption of glob-
al value chains on sectors such as elec-
tronics and automotive in various Asian 
countries, Liu et al (2020) pinpointed 
two trends precipitated by Covid-19: 
the decoupling of Chinese supply chains 
and the outsourcing of strategic manu-
facturing operations out of China.  This 
being said, North Africa stands to gain 
from improving its economic integra-
tion, mainly by tapping the full potential 
of the African Continental Free Trade 
Area (AfCFTA). 

It is a fact that North Africa is one of 
the world’s least integrated subregions, 
and the least integrated in Africa de-
spite the gains expected from great-
er integration.  Figure 3-3 shows the 
percentage of intraregional exports in 
the region’s aggregate exports.  North 
Africa’s intra-African exports, although 
up in 2018, only accounted for 5.1% 
of North Africa’s exports, and 3.1% for 
UMA, compared to 10.5% for COMESA 
or 19.8% for SADC.
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Another weakness of the subregion is 
the level of sophistication of its exports 
which remained quite low, despite the 
progress made.  The percentage of ex-
ports with a (low or high) technological 
content is 22.7% in North Africa, com-
pared to 58.8% on average for the com-
parator emerging countries, and 65.8% 
for the comparator developed countries 
(see Table 9-11 in annex). There are 
however differences between North 
African countries.  While the share of 
exports with technological content of 
hydrocarbon-dependent countries is 
less than 5%, the shares of Morocco and 
Tunisia are higher, with 51% and 53.8% 
respectively.  They are slightly below the 
average of comparable emerging coun-
tries.  As a comparison, Egypt’s share of 
technological content products is only 
30%.  The technological level of North 
Africa’s exports clearly reflects its level 
of economic complexity.  Figure 3-4 il-
lustrates the evolution over the period 
2000-2018 of the Economic Complexity 
Index (ECI), assessing the current state 
of a country’s productive knowledge.  A 
country’s ECI is deemed higher when 

the number and complexity of products 
it is able to export successfully is higher. 

All North African countries, except Tu-
nisia, had a negative ECI throughout the 
entire period under review. Egypt and 
Morocco made some progress, as did 
Mauritania to a lesser extent, while the 
other countries have seen the ECI re-
main flat or decline.  Comparator coun-
tries all showed a positive index over the 
period, with the exception of Vietnam, 
which still significantly improved its ECI.  
Rodrik et al (2006) and Hausmann et al. 
(2007) were first to show that countries 
producing highly sophisticated products 
develop faster than those manufactur-
ing less sophisticated products. Further 
research (Felipe et al. (2012), Jankows-
ka et al. (2012), or Hausmann and Bus-
tos (2012)) has revealed a positive cor-
relation between economic complexity 
and the growth rate in developing coun-
tries.  North Africa’s relatively poor per-
formance in technology exports can be 
attributed to a number of factors, relat-
ed both to private sector development 
barriers (business climate, financial sec-

Figure 3-3: Intraregional export levels across world regions (% of exports) 
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tor development level, economic distor-
tions, etc.) and to the ongoing limited 
technological absorptive and develop-
ment capacity.

3.5 An inadequate 
technological absorptive 
and development capacity

The ongoing technological revolu-
tion, coupled with a speedier adoption 
of technology tools induced by the 
Covid-19 crisis, will ultimately cause 
significant global economic repercus-
sions, particularly on  the developing 
countries’ economic development tra-
jectory.   This technological capacity 
building will be instrumental to the 
success of North African countries.  Ta-
ble 3-9 lists four indicators helping to 
measure the technological capabilities 
of countries.  North African countries’ 
performance is fairly weak compared 
to that of comparator countries.  Using 
the “technology creation” index as an 
example, not surprisingly, all countries 
score zero, considering their level of 

development, with the exception of Tu-
nisia, whose score is still very low.

Certainly, all emerging countries used as 
comparators have a low index compared 
to the three developed countries (South 
Korea, Sweden and the United States) 
taken as reference.  The Global Innova-
tion Index (comparing 129 countries) 
measures a country’s capacity and suc-
cess to innovate.  The index comprises 
a number of dimensions, such as human 
capital and research, infrastructure, or 
the degree of business sophistication.  
Tunisia scored highest (35.8) in North 
Africa and Algeria scored lowest (23.1), 
against an average of 40 for the com-
parator emerging countries and 58.3 for 
the developed countries used as bench-
mark.  Finally, the latest innovations dis-
semination index clearly shows North 
African countries’ limited capacity of to 
embrace new technologies.

Finally, technological development also 
depends on absorptive capacity, which 
can be measured by a series of indica-
tors such as the number of researchers, 

Figure 3-4: Evolution of economic complexity
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Table 3-6: Technological development 

  Technology 
Achievement 
Index 2016

Technology 
Creation Index 

2016

Knowledge and 
Technology Index

Global Innovation 
Index 2019

Latest innovations 
dissemination 

index 2016

Algeria 13.42 23.1

Egypt 0.308 0 21.13 28.5 0.17

Libya 0.221

Mauritania

Morocco 0.304 0 19.88 30.9 0.31

Sudan 0.124 0 0.11

Tunisia 0.35 0.0007 23.39 35.8 0.29

Emerging comparator countries

China 0.419 0.0015 56.5 44.7 0.48

India 0.229 0.0003 30.3 36.2 0.18

Malaysia 0.536 0.0015 17.9 46.9 0.76

Poland 0.522 0.007 33.5 40.1 0.42

Turkey 0.412 0.004 30.2 36 0.28

Vietnam 0.402 0 25.7 34.8 0.51

Developed comparator countries

South Korea 0.661 0.075 53.3 0.71

Sweden 0.685 0.427 61.4 0.59

United States 0.635 0.131 60.3 0.56

Source:  See Annex

Table 3-7: Technological absorptive capacity 
Number of 

researchers per 1 
million inhabitants

R&D spending as a % 
of GDP 

Human capital and 
R&D index 

Human Capital Index

Algeria 819.3 0.54 27.9 0.52

Egypt 687.7 0.58 19.7 0.49

Morocco 1073.5 0.71 27.8 0.50

Tunisia 1771.6 0.67 44.4 0.51

Emerging comparator countries

China 1224.7 2.18 47.6 0.67

India 252.7 0.65 33.5 0.44

Malaysia 2396.5 1.44 44.2 0.62

Poland 2542.5 1.21 41.2 0.75

Turkey 1224.7 0.96 36.3 0.63

Vietnam 707.7 0.52 31.1 0.67

Developed comparator countries

South Korea 7497.6 66.5 0.84

Sweden 7596.9 3.34 62.1 0.80

United States 4245.3 2.84 55.7 0.76

Source: World Bank and GII - Global Innovation Index 2019
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22 R&D spending and the level of human 
capital. Table 3-10 shows that irrespec-
tive of the indicator used, North African 
countries performance is overall below 
that of comparator emerging countries 
and well below that of developed coun-
tries.  To reach a higher stage of devel-
opment, Egypt, Morocco, and Tunisia 
need to build more complex economies 
and move up the value chain by produc-
ing higher technological content goods.  
Their economies still suffer an inade-
quate technological absorptive capaci-
ty.  In terms of R&D spending, all three 
countries spend on average 0.65% of 
their GDP, compared to 1.16% for com-
parable emerging countries, and an av-
erage of nearly 3.7% for South Korea, 
the United States and Sweden.  The 
2018 average of global spending on 
R&D was 2.27% of GDP.

Table 3-10 also features two human cap-
ital measurement metrics.  The World 
Bank’s Human Capital Index (HCI) is an 
international metric benchmarking ed-
ucational attainment, educational qual-
ity measuring tests and life expectancy.  
North African countries for which the 
index has been reported have very sim-
ilar scores, around 0.5, compared to an 
average of 0.63 for emerging compara-
tor countries.  However, the review of 
some components of the MCI revealed 
a poorer performance of education 
quality in North Africa.  As a matter 
of fact, North Africa has an average 
score of 367 on education level tests, 
compared to 466 for the comparator 
emerging countries and 537 for de-
veloped countries.  The second human 
capital metrics is the Global Innovation 
Index, which includes the R&D, higher 
education, etc. indicators.  Under this 

indicator, only Tunisia achieves a score 
above 30 and performs equally well as 
the majority of emerging countries of 
comparison, whose average is 38.  Ac-
cordingly, if the countries of North Af-
rica are to tap into the changes and the 
reshaping of the global economy creat-
ed by the Covid-19 era, they will need 
to substantially step up their invest-
ments in human capital. 

This development and technological ab-
sorptive capacity picture reflect the gap 
of the subregion’s countries in economy 
digitalization.

3.6 Economy digitalization 
still in need of improvement

Although digitalization is expanding 
globally, much remains to be done on 
the African continent, especially North 
Africa, to usher economies into the digi-
tal age.  There is urgent need to increase 
digitalization efforts particularly as the 
crisis caused by Covid-19 has led to an 
acceleration of digitalization (McKinsey, 
Mai 2020).  Experts say that following 
the Covid-19 crisis, it has become ur-
gent for African businesses to digitalize 
and fully harness the enormous poten-
tial offered by e-commerce.

Digitalization relies on a number of fac-
tors, among which the development of 
infrastructures and not least of which is 
access to Internet and electronic pay-
ment methods.  In spite of the improve-
ment in Internet access, many coun-
tries of the subregion continue to have 
a very low access rate, much like the 4G 
coverage, as shown by the indicators in 
Table 3-11. 
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As explained in the earlier section, the 
development of the financial sector is still 
insufficient, with very low rates of access 
to banking services in some countries. 
The percentage of adults with a “mobile 
money account” remained below 3% in 
North Africa in 2017 (according to the 
World Bank’s Global Index, 2019), com-
pared to 11% in Malaysia, 16% in Turkey, 
and 21% in Sub-Saharan Africa (exclud-
ing countries with the highest incomes).  
According to the International Telecom-
munication Union, in 2019, only 28% of 
Africans used the Internet, while online 
shopping is still relatively low. Kenya, 
Mauritius, Namibia and South Africa are 
the only African countries with a share 
of online shopping above 8%, while in 
most other countries on the continent 
the share remained below 5%. 

Of note, some governments are not do-
ing enough to embrace digitalization. 
In the area of public policy, North Afri-

can countries rank rather poorly on the 
Global Innovation Index 2019’s e-gov-
ernment index.  Algeria ranks 125th, 
Egypt 101st, while both Morocco and 
Tunisia perform better, ranking 75th and 
44th respectively, compared to Malaysia 
and Turkey, for example, ranking 27th.

E-commerce is still little developed in 
North Africa, as the crisis proved to 
have the potential to be an effective 
means of stemming the decline in de-
mand provoked by the lockdown mea-
sures. As per UNCTAD’s B2C e-com-
merce index, ranking 147 countries 
globally, most North African countries 
are below the 97th rank. Tunisia is the 
highest ranked country (79th), tailed 
by Morocco (85th). Morocco has the 
highest e-commerce volume, reaching 
$1,285 million in 2017 and ranking 
85th in the UNCTAD B2C e-commerce 
index, second only to Tunisia (rank 79).  
Some ICT, Internet and connectivity 

Table 3-8: Access to digitalization (as a % of population)
4G coverage Internet 

Access
Fixed line penetration 

rate 
Mobile phone 

penetration rate

Algeria 39.70 42.94 9.95 111.66

Egypt 45.60 44.95 7.99 95.28

Morocco 98.00 17.52 6.10 124.17

Mauritania 60.30 52.19 1.36 103.70

Libya 98.09 8.00 91.47

Tunisia 86.80 55.50 11.26 127.70

North Africa 66.10 51.87 7.44 109.00

Emerging comparator countries

China 99.00 54.30 13.45 115.53

India 97.00 32.29 1.62 86.94

Indonesia 85.00 60.42 3.10 119.34

Malaysia 93.00 59.09 20.41 134.53

Poland 99.80 94.29 17.34 134.75

Turkey 95.00 64.68 14.13 97.30

Source: Development Indicators, World Bank
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24 development indices are listed in Table 
9-9.  By every dimension, North Africa 
is underperforming comparator emerg-
ing countries. For instance, the “Mo-
bile Connectivity Index”, tracking the 
performance of 165 countries relative 
to the main drivers of mobile Internet 
adoption, shows that North Africa lags 
behind, with an average of 3.0, com-
pared to 4.13 for comparator emerging 
countries and above 5.5 for the devel-
oped countries used a benchmark. 

These indicators reflect North Africa’s 
backwardness in terms of ICT adoption 
and footprint.  With the accelerated pace 
of digitalization, largely driven by the 
Covid-19 crisis, the position of North 
Africa in the global economic reconfig-
uration process currently underway has 
been eroded and will undoubtedly con-
tinue in the years to come.

3.7 State capacities yet to 
be strengthened

State capacities should be seen here in 
its broadest sense, both regarding fis-
cal capacity and governance.  The com-
bination of both has a bearing on the 
States’ capacity to play their role and 
carry out effective public policies.  That 
is an important aspect, especially since 
the efficiency of public spending is a 
major issue, particularly in a context of 
dwindling budgetary resources.  North 
Africa’s public spending has been sus-
tainably high, with a somewhat mitigat-
ed effect on economic growth. (Figure 
9-1 in annex). 

When it comes to resource mobiliza-
tion, the countries of North Africa are 

quite heterogeneous.  Two North Af-
rican countries (Algeria and Morocco) 
are among Africa’s countries with the 
highest government revenues (as a % 
of GDP), while Sudan is amongst those 
with the lowest (cf. Figure 9-3 in annex). 
The increase in public expenditure, 
combined with a relatively lower reve-
nue increase, has led to higher budget 
deficits and debt levels.  Budget defi-
cits have been an endemic problem in 
North Africa, although most countries 
have made efforts to rationalize public 
finances and reduce deficits (cf. Figure 
9-4 in annex). 

Total public debt has risen considerably 
since 2008 only to stay well above Afri-
can average. Figure 9-5 in annex shows 
that North Africa tops the other African 
regions in terms of debt.  External debt 
jumped from 11.4% of GDP in 2015 to 
44.6% in 2018.  The increase in debt 
has led to a rise in debt service equal to 
4% of GDP in 2016, a level well above 
the African average.

A critically important component of 
States capacity, governance seems to 
be North Africa’s Achilles heel.  Ta-
ble 3-12 lists a number of indicators 
measuring the different dimensions of 
public governance.  Irrespective of the 
dimension examined and the indicator 
used, North Africa’s performance has 
been rather poor, albeit with some dis-
parities.  The performance of Morocco 
and Tunisia was in fact better than that 
of other countries in the subregion.

A key lesson of the pandemic is that 
handling a crisis of such magnitude re-
quires a high degree of cooperation.  
This has instant implications on the 
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modes of governance and gives “in-
clusive governance” advocated in the 
context of Sustainable Development 
Goals (SDGs) a whole new meaning.  

Thorough governance reforms, notably 
using new technologies, have become 
an imperative to address the changes 
induced by Covid-19.

Table 3-9: Governance indicators
Economy Corruption 

Perception 
Index 

(2019), 
rank over 

180

World Bank 
Governance 
Indicators 

(2018), 
maximum 

score = 100

International 
Crisis Group 
Indicators; 

Bureaucratic 
quality 2017; 

maximum 
score = 4

World 
Economic 
Forum – 

Institutions, 
2019; rank 
over 141

Mo Ibrahim 
Foundation 
Governance 
index 2018, 
maximum = 

100

Economic 
Freedom of 
World index 
2020, rank 
over 186

BTI; 
Governance 
Index 2018 
;Maximum 
score = 10

BTI; Governance 
Performance 

2018 ;Maximum 
score = 10

Algerie 106 22.7 2 111 50 169 4.6 5.1

Egypte 106 23.7 2 82 50 142 4.0 4.4

Libye 168 2.9 1.5 . 28 . 2.3 2.4

Mauritanie 137 23.1 . 136 43 130 4.1 4.3

Maroc 80 41.7 2 45 58 78 4.3 4.7

Soudan 173 5.5 1 . 31 173 2.0 2.0

Tunisie 74 44.4 2 73 64 128 5.3 6.0

Pays de comparaison

Chine 80 42.8 2 29 . 103 4.8 5.3

Inde 80 48.4 3 59 . 120 6.0 6.7

Malaisie 51 64.9 3 25 . 24 5.2 6.0

Pologne 41 72.1 3 60 . 46 6.3 7.7

Turquie 91 37.9 2 71 . 71 4.7 5.4

Vietnam 96 40.9 2 89 . 105 4.5 5.0

Coréé du 
Sud

39 77.3 2 26 . 25 6.5 7.9

Suède 4 94.7 4 10 . 22 . .

Etats Unis 23 84.3 4 20 . 17 . .

Source: World Bank, International Crisis Group Indicators, Mo Ibrahim Foundation, BTI-Bertelsman Transformation 
Index (www.bti-project.org) and World Forum.
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4. The pandemic’s near-term 
impact and the ensuing medium-

term changes 

While there is some understanding of 
the short-term impact of the pandem-
ic on the economies of North Africa, 
there is not yet a clear picture of the 
medium-term consequences.  But what 
is certain is that the pandemic has had 
significant short-term consequenc-
es on the economies of the subregion.  
The growth rate in North Africa for 
2020 will drop to -1.8%, while full-time 
equivalent employment losses could 
peak at 5 million jobs.  A direct conse-
quence of a 50% drop in oil prices and 
the lockdown measures, Algeria’s GDP 
could fall from -4.5% to -5.8% in 2020, 
while Libya’s GDP could drop by -5.5%.  
Morocco and Tunisia, whose economies 
have been hit hard by the fall in tourism 
and demand from the EU, are expected 
to report GDP growth of -3.7% and -5% 
respectively.  In Mauritania, GDP is ex-
pected to edge down by 2 percent, as a 
result of the contraction in exports and 
investment.  Egypt is the most resilient 
country, with widely varying estimates 

according to sources, ranging from 
-1.1% by UNDESA to 2% by the Arab 
Monetary Fund.

Looking ahead to the medium term, the 
economic recovery will be confronted 
with many challenges. First, the massive 
destruction of businesses and the ero-
sion of those that managed to emerge 
will weigh on their capacity to recover 
in a context of slackening demand.  Sec-
ond, a number of sectors, such as tour-
ism, will continue to bear the brunt of 
a demand remaining relatively weak 
for years to come and of far-reaching 
changes at both consumer and supply 
levels.  On the demand side, businesses 
(and globally economic and social struc-
tures) will be expected to adapt to new 
consumer habits and demands, includ-
ing greater propensity for online and 
other forms of “off-site” spending.  On 
the supply side, there is a risk that the 
changes will be radical in the medium 
term, under the combined effect of var-
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27ious complementary factors.  The first 
is the reorganization of global value 
chains, probably with a less fragmented 
world trade, more organized around lo-
cal value chains. It should be noted that 
the slowdown in global trade fragmen-
tation has been underway since 2011, 
according to Rodrik et al. (2018), but is 
expected to accelerate.  If they are giv-
en the means to do so, North African 
countries could emerge as one of the 
biggest winners from this transforma-
tion.  The second is the digital revolu-
tion, with its far-reaching consequenc-
es on the developed and developing 
countries societies.  The digital revo-
lution has a direct bearing on the sup-
ply side, affecting obviously the type of 
goods, the patterns of production (with 
robotization, for example), customer 
relations, supply chains and the orga-
nizational structure of companies.  For 
developing countries, digital technolo-
gy is both an opportunity and a threat. 
An opportunity since it offers multiple 
applications allowing to solve more ef-
fectively the problems related to eco-
nomic development and to reach the 
SDGs (see, for instance, TWI2050 - The 

World in 2050 (2019)).  And a threat, 
because low-skilled jobs are the most 
likely to be automated, at a faster pace 
in light of the breakthroughs in Artifi-
cial Intelligence.  The digital revolution 
is equally likely to widen the technology 
gap between developed and developing 
countries.  Most studies quantifying the 
impact of robotization on employment 
in Africa generally suggest even greater 
losses (in proportion) compared to de-
veloped countries.  For example, Arntz 
et all. (2016) estimate that the propor-
tion of workers at high risk of automa-
tion is 40% in the case of workers with 
a junior high school diploma and above 
50% in the case of workers with primary 
or lower education.  The manufacturing 
industry is acutely exposed to robotiza-
tion, thereby lessening the attractive-
ness of industrialization as a vehicle 
for economic development.  Also worth 
noting is the downward trend observed 
in the labor intensity of exported in-
dustrial products (Rodrik et al. (2018)).  
Under the circumstances, as automa-
tion and digitalization accelerate, the 
countries of the subregion will need to 
rethink their development trajectory.
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5. Strengths and weaknesses 
of North African economies in 

addressing the short and medium 
term challenges induced by the 

pandemic

The Covid-19 crisis is questioning na-
tional development strategies and will 
doubtless rebalance the priorities of the 
countries of the subregion.  While tour-
ism, for example, accounted for 10% of 
global GDP in 2019, international tour-
ist arrivals are expected to decline by 60 
to 80% in 2020.  For North African coun-
tries, the tourism sector has the potential 
to be a development axis and a source of 
employment and foreign exchange.  Yet, 
it is highly likely that the crisis will bring 
into question both mass tourism and the 
factors of competitiveness in this sector.  
In the short term, it is unlikely that tour-
ism spending will recover to pre-crisis 
levels before 2024, thereby jeopardizing 
as many as 120 million jobs globally.

If the developed countries managed 
to absorb part of the lockdown effects 
through teleworking and e-commerce, 
developing countries have failed to do so, 
for lack of sufficient e-capacities, but also 
because of the structure of their econo-

mies (large informal sector, low econom-
ic complexity, etc.).  On the social front, 
the fragility of the social security systems 
of North African countries has emerged 
as a self-evident truth, severely reducing 
the ability (though to varying degrees 
depending on the country) to quickly 
deploy resources in support of the most 
vulnerable populations in the short term.  
In addition, the lack of reliable systems 
for the compensation of fully or partially 
unemployed workers has proven a ma-
jor impediment to sustained economic 
activity.  Such examples give a hint of the 
many challenges to be confronted by de-
veloping countries, spanning economic, 
social and institutional areas.  From an 
institutional point of view, the capacities 
of the States and governance categories 
are stretched to the limit given the mul-
tiple challenges to be addressed quickly, 
and the paucity of resources.  In addition, 
the response to the crisis should not be 
focused solely on the short term, since 
recovery from the crisis will hinge heav-
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ily on the policies implemented to adapt 
to the medium-term consequences of 
the pandemic (accelerated digitalization, 
reorganization of value chains, etc.)

Considering the challenges inherent in 
the short and medium-term handling of 
the crisis, Table 5-1 provides a summary 
analysis of the strengths and weakness-
es of the subregion, both from an inter-
nal and external perspective.  We have 
already examined most of the stated fac-
tors.  Here, new technologies are being 
presented as both an opportunity and 
a threat.  An opportunity inasmuch as 
their faster adoption has the potential to 
more effectively address the challeng-
es of economic and social development.  
And a threat, also, on account of their job 
destruction potential, the inequalities 
likely to be induced (e.g., widening in-
come gulf between skilled and unskilled 
workers), and the risk of downgrading 
for North African countries (and more 
generally developing countries.) 

Climate change has been put forth as a 
potentially significant external threat on 
account of its consequences, expected 

to become more apparent in the near fu-
ture, probably within the next 10 years. 
The economic consequences of global 
warming will cause prejudice to prop-
erty and infrastructure, loss of produc-
tivity, mass migration and threats to the 
security of countries.  One of the factors 
exacerbating the effects of global warm-
ing is the temporal proximity between 
its effects and the current crisis on the 
one hand, and the adverse impact of the 
crisis on policies aimed at fighting global 
warming, on the other hand. 

Whilst it took several years for many 
economies to recover from the financial 
crisis of 2008, the current crisis will have 
a much more protracted impact, with a 
recovery process spanning many years.  
This further adds uncertainty to the fu-
ture and to the developing countries’ 
development trajectories.  The Covid 
-19 era is therefore likely to be marked 
by greater instability and volatility, cre-
ating more erratic economic growth and 
posing a lasting threat on development 
gains.  This, in turn, will further challenge 
the resilience capacity of the economies 
of the subregion.

Table 5-1: SWOT matrix
In

te
rn

al

Strengths 

-	 Young and relatively well-
educated population

-	 Natural resources 
-	 Market size, potential of 

economic integration 
-	 Cultural proximity

Weaknesses

-	 Economic diversification 
-	 Technological absorptive and development 

capacity
-	 Economic complexity
-	 State capacities and governance

E
xt

er
na

l

Opportunities

-	 Development of local value 
chains

-	 Proximity to Europe
-	 Digitalization and use of new 

technologies

Threats

-	 Adoption of digitalization and new 
technologies

-	 Climate change 
-	 Epidemics
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6. Pandemic Vulnerability  
Index (PVI) Dashboard

This section aims to propose a vulnera-
bility score of North African countries to 
the risk of a pandemic, providing a sum-
mary of all the strengths and weakness-
es identified above.  To our knowledge, 
this is the first vulnerability score ever 
proposed for these countries. The ad-
vantage offered by this statistical tool is 
that it offers a synthesis of different in-
dicators reflecting the health, econom-
ic, demographic, societal and structural 
vulnerabilities of the countries of the re-
gion. This synthesis measure is simple to 
analyze both by public decision-makers 
and the population, fully transparent in 
its construction methodology, perfect-
ly reproducible and easy to implement. 
It is calculated by gradually integrating 
the latest changes in indicators reveal-
ing weak signs of change in the level of 
vulnerability to pandemic risk.  Such 
ease of implementation makes it possi-
ble to analyze the temporal dynamics of 
the score from an Early Warning System 
perspective.  The score, however, com-

puted on a global scale for all countries 
with available data, also provides an as-
sessment of the comparative dimension, 
upon which we will focus the first analy-
ses in this report.

The rationale behind the  
vulnerability score ? 

The main benefit of a scoring method is 
its ability to synthesize sparse and hard-
to-grasp information from a large set of 
factors.  The outcome of this procedure, 
namely the score, is a number which, 
once analyzed, can be narrowed down to 
a single dimension.  Though scores are 
used today in many areas such as mar-
keting, they have often been associated 
with risk analysis. Whether in medicine 
and biostatistics (mortality or disease 
risk), industry (default risk) or finance 
(credit risk), etc., scores are often used 
to evaluate a risk from a one-dimension-
al point of view, derived from a greater 
or lesser set of risk factors.  It is there-
fore axiomatic that the analysis of the 
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31pandemic risk, be it in its human or eco-
nomic dimension, comes perfectly with-
in the scope of scoring methods. 

The purpose of the score is to pinpoint 
North African countries’ sources of 
vulnerability to pandemic risk.  This is 
where the international comparative 
dimension takes on its full meaning.  By 
reducing vulnerabilities down to quanti-
fied measures, scores facilitate the cre-
ation of international rankings according 
to different dimensions, making it easy 
to gain insights. 

How to develop a vulnerability score? 

A wide range of methodological ap-
proaches can be contemplated in build-
ing a Pandemic Vulnerability Index (PVI) 
Dashboard, which can be applied to 
North African countries.  However, no 
such optimality or comparison criteri-
on exist which will ultimately determine 
which method would be best suited to 
reveal these vulnerabilities.  Just like 
in many other areas of risk1 analysis, 
no optimal scoring method to use ex-
ists in this context.  We are therefore 
taking a different approach in this re-
port.  The underlying idea is to propose 
a scoring method modeled directly on 
the one used by the Financial Stability 
Board (FSB) and the Basel Committee 
on Banking Supervision (BCBS), both 
of which are international2 financial in-
stitutions emanating from the G20, for 
the assessment of systemic financial 
risk.  Many similarities exist indeed be-

1 See, for instance, the theoretical works of Chen, Iyengar and Moallemi (2013) on the concept of consistent sys-
temic risk measure.
2 The Financial Stability Board (FSB) is an association comprising ministries of finance, central banks and financial 
authorities from 24 countries.  The Association coordinates internationally the work of national authorities and 
develops guidance materials designed to strengthen global financial stability.  The Basel Committee on Banking 
Supervision (BCBS) constitutes a forum for discussion on topics pertaining to banking supervision.  Both institu-
tions are based at the Bank for International Settlements in Basel.

tween the notion of pandemic risk and 
that of systemic risk, at the origin of the 
2008 global crisis, warranting such an 
approach. (cf. annex 9.3).

The Systemic Risk Score applied every 
year by the BCBS and the FSB is de-
signed to identify financial institutions 
of systemic importance. The systemic 
risk rating methodology is simple and 
intuitive (CBCB 2013 and 2014). The 
score compiles information contained 
in twelve indicators broken down into 
five major categories of vulnerabilities: 
size, interconnection, substitutability, 
complexity and cross-border activity.  
Each of these five categories has a score 
based on the aggregation of a set of as-
sociated indicators. Based on the scores 
by category, the Basel Committee devel-
ops a systemic risk score for each bank 
part of the sample. An important point to 
note: to avoid discriminating in favor of 
a particular aspect of systemic risk, the 
Basel Committee uses a simple equal-
ly-weighted average of the scores in all 
categories.  Financial institutions scoring 
above the threshold of 130 base points 
are classified as global systemically im-
portant financial institutions (G-SIBs) 
and are subject, inter alia, to regulatory 
capital surcharges.

These scores carry many advantages.  
They are easy to analyze by public de-
cision-makers. They are designed to be 
totally transparent, and the number of 
arbitrary methodological choices is re-
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32 stricted to a minimum.  They make it pos-
sible, in particular, not to choose one or 
the other of the different systemic risk 
aspects, making it easier to pick up on 
the weak signals of risks.  Furthermore, 
their implementation does not require 
sophisticated econometric techniques. 
They are fully reproducible and may be 
used at regular intervals.  Finally, scores 
can be used to classify international fi-
nancial institutions according to their 
vulnerability to system risk.  For this 
reason, given the large number of simi-
larities between pandemic risk and sys-
temic risk, on the one hand, and the ad-
vantages of the scores currently used by 
international institutions, on the other 
hand, we suggest to develop a Pandemic 
Vulnerability Index (PVI) Dashboard for 
North African countries using the same 
approach as the Basel Committee ap-
proach to the scoring of systemic risk.

6.1 Vulnerability score 
construction methodology

This section provides a brief overview of 
the methodology for building the Pan-
demic Vulnerability Index (PVI) Dash-

board.  The methodology is further de-
scribed in appendix 9.3.

6.1.1 General principle behind the 
construction of the vulnerability 
score 
The general principle is the following: 
we consider a set of 52 indicators divid-
ed into 8 categories. Each of these cate-
gories aims to grasp a specific dimension 
of economic, social and institutional vul-
nerabilities to pandemic risk.

A score is calculated for each category.  
To avoid placing too much emphasis on 
certain indicators versus others when 
calculating the score per category ac-
cording to their variances, all indicator 
values are standardized.  Note: All in-
dicators by convention have a positive 
effect on vulnerability and are standard-
ized by the sum of the indicator across 
all countries; they are expressed in base 
points (Bps). 

Using the scores by categories, it is pos-
sible to construct an aggregated score.  
The vulnerability score of a country is 
defined by the simple average of the 
scores obtained for the 8 categories.  

Below the headings for these eight categories: 

Category 1: Spread of virus

Category 2: Health vulnerability

Category 3: Healthcare provision capacity

Category 4: Economic vulnerability of the population

Category 5: Economic structure

Category 6: Budgetary capacity 

Category 7: Adaptive capacity

Category 8: Governance

vulnerability 
score

8 categories

52 indicators
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33The same logic as the BCBS is used here, 
with an equally weighted sum of the cat-
egory scores being used to define the 
aggregated vulnerability score to pan-
demic risk.  This follows from the fact 
that when faced with a protean risk, no 
one vulnerability should be overweight-
ed to be able to pick up on the weak sig-
nals of the risk.  It is standard practice 
to standardize the sum of the scores for 
all countries to the unit or 10,000 base 
points.  The higher a country’s score, the 
more vulnerable the country is

6.1.2 Categories and indicators 
The following section provides details 
on the choice of categories and indica-
tors used in the composition of the pan-
demic risk score.

The category “spread of virus” seeks to 
sum up information on the spread and 
lethality of the Covid-19 virus observed 
during the first wave in the period from 
March to May 2020.  This category in-
cludes four indicators. The first indica-
tor reflects the ratio of the number of 
confirmed cases of contamination to the 
overall population, as of the reference 
date of May 31, 2020. The second indi-
cator is the average growth rate of the 
number of Covid-19 cases identified 
between March 31 and May 31, 2020.   
These two statistics present a compar-
ative assessment between countries of 
how far the pandemic has spread at a 
given date (information that can be up-
dated in real time), but also of its dynam-
ics measured over a 2-month observa-
tion time frame.  Similarly, two mortality 
indices are introduced to summarize the 
lethality of the virus: (i) cumulative num-
ber of deaths due to the virus, standard-
ized by the number of cumulative cases 

observed at baseline, and (ii) cumulative 
number of deaths in proportion to the 
total population at baseline.  To date no 
mutation of the virus has been observed 
at the global level.  As a consequence, 
the differences in lethality identified 
between countries are mainly due to 
health, demographic and social factors, 
but also to differences in the policies 
rolled out by the authorities to fight the 
pandemic. This is the reason why these 
indicators can be designed as ex-post 
measures of pandemic risk vulnerability. 

The category “health vulnerability” in-
cludes 5 indicators on demographic and 
health vulnerabilities.  It includes two 
indicators of population density, i.e. the 
density in urban areas and the density of 
the global population.  The role of pop-
ulation density, especially urban density, 
is a matter of debate.  It is a priori plain 
that density can be a potentially ag-
gravating factor in the transmission of 
the virus. But since many other factors 
come into play, such as the intensity of 
exchanges, hospital facilities, population 
age structure, etc., strict causality is hard 
to demonstrate.  As an example, a World 
Bank study (Fang and Wahba, 2020) in-
volving 284 Chinese cities, has shown 
that population density has virtually no 
effect on the infection rate.  Converse-
ly, whilst the recent study by Carozzi et 
al. (2020) using US data, confirms that 
there is no relationship between popula-
tion density and the number of Covid-19 
cases and fatalities, it underscores the 
fact that density does affect the timing 
of epidemic onset in each region, with 
densely populated areas being more 
susceptible to an early epidemic. Final-
ly, differences in population density are 
likely to impact disease control policies, 
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34 which are more or less restrictive, with 
varying degrees of social and econom-
ic consequences.  The third indicator 
selected for this category is the share 
of population over 65.  Similarly, at the 
individual level, it is obvious that age is 
the biggest risk factor for mortality from 
Covid-19.  At an aggregate level, one 
finds this importance of demographics 
in the analysis of disease-related mor-
tality.  Dowd et al (2020) outline the role 
of population age structure and inter-
generational contact in understanding 
differences in mortality between coun-
tries and in estimating the pandemic’s 
potential impact on different popula-
tions, whilst acknowledging the need for 
more information on the prevalence of 
co-morbidities.  In developed countries, 
over 9 in 10 people dying from Covid-19 
are over 65.  Similar observations have 
been made for different African coun-
tries (see for example the WHO report 
(2020), or Mburu and Boum (2020) to 
name but a few).  This influence of age 
structure on the virus mortality has of-
ten been claimed as one of the explan-
atory factors for the low mortality ob-
served in Africa3, as the youthfulness of 
the population has to some extent pro-
tected it from more serious human con-
sequences.  The last two indicators in 
the category address the prevalence of 
diabetes in the population aged 20-79 in 
2019, along with the mortality rate from 
cardiovascular disease, cancer, diabetes 
and other chronic respiratory diseases 
in the population aged 30-70.  These 
indicators can be used to track the bur-
den of certain chronic diseases, acting as 
co-morbidity factors, with the potential 

3 By the end of May 2020, the virus had infected over 4 million people and killed over 300,000 worldwide.  Over 
the same period, Africa had only 84,000 cases and just under 3,000 deaths.  By that time, 75% of African countries 
had fewer than 1,000 confirmed cases. 

to offset the effects of the population 
age structure, e.g., younger populations 
with different epidemiological charac-
teristics. 

The third category consists of four 
healthcare provision capacity indicators.  
Typically, this is the number of hospital 
beds per 1,000 inhabitants in 2015, the 
number of doctors per 1,000 inhabitants 
over the period 2011-2018, the average 
share of the total health expenditure in 
GDP over the period 2009-2019, and a 
health system efficiency index using the 
basic capacities laid down in WHO In-
ternational Health Regulations.

The fourth category, entitled “econom-
ic vulnerability of the population”, con-
sists of the largest number of indicators, 
namely 13 indicators, on account of the 
wide range of effects considered here.  
Overall, the general notion is that the 
pandemic’s implications will be not only 
economic, but also human, particular-
ly important as it will affect vulnerable 
populations.  As such, the first four indi-
cators in this category are the rate of the 
working poor in the over-15 population, 
the poverty rate defined as the ratio of 
the population living on less than $1.90 a 
day, the self-employment and family em-
ployment rate in the labor force, togeth-
er with the percentage of employment 
in at-risk sectors.  These four measures 
aim to understand the working poor’s 
vulnerability to the risk of a pandemic, 
whether human or economic.  From a 
health perspective, the working poor and 
informal sector workers cannot observe 
physical distancing and lockdown mea-
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35sures without serious consequences for 
their lives and livelihoods.  Therefore, 
they become more likely to be affected 
by the disease.  The World Bank fore-
sees that the Covid-19 pandemic will 
exert a particularly heavy humanitarian 
and economic toll on emerging markets 
and developing economies with large 
informal sectors (World Bank (2020)).  
Informal sector workers generally do 
not have access to government support.  
Informality is associated with perva-
sive poverty, lack of access to financial 
systems, inadequate access to medical 
resources, and weak social safety nets. 
Such vulnerabilities further compound 
the pandemic’s economic burden on the 
livelihoods and threaten to thrust large 
numbers of people into extreme poverty.  
This impact is likely to be particularly se-
vere for women, owing to their presence 
in the informal sectors most affected by 
the pandemic. In order to illustrate this 
gender effect, we have introduced a Gini 
index to capture the gender-specific dis-
tribution of income. 

The next four indicators are focused on 
unemployment, since by definition an 
economy is all the more economically vul-
nerable to the risk of a pandemic when it 
is confronted with high unemployment. 
These four indicators are over-15 un-
employment rate, 15-24 youth unem-
ployment rate, female unemployment 
rate, and labor force participation rate of 
the 15-24 age group.  These four indica-
tors provide a means for measuring the 
different dimensions of vulnerability in-
duced by unemployment in the different 
strata of the population.  Finally, the last 
four indicators in the category “econom-
ic vulnerability of the population” are 
the Gini index of distribution of income 

across the population, the illiteracy rate 
in the over 15 population, the share of 
basic products imported, and the aver-
age share of social protection spending 
in GDP since 1995. 

The fifth category “economic structure” 
breaks down the economic vulnerabil-
ities into six indicators.  The first three 
indicators relate to the diversification 
of production between sectors, prod-
uct export diversification and the ex-
port diversification from a geographic 
standpoint.  The fourth indicator looks 
at the technological content of exports, 
approximated by the percentage of ex-
ports of manufactured goods. The high-
er the technological content of exports, 
the less subject the country will be to the 
recessive effects of world trade over the 
medium term. Another indicator sup-
ports this idea: the economic complexity 
index, reflecting the changing resilience 
of economies.  Finally, The last indicator 
is made up of the value-added share in 
the sectors most at risk, particularly the 
tertiary sector. The crisis of March-May 
2020 has brought to light the significant 
vulnerability of countries, whose activity 
was largely dependent on services, par-
ticularly in the tourism sector.

The category “budgetary capacity” pro-
vides a summary of six indicators re-
lated to governments’ fiscal space in 
dealing with the long-term economic 
effects of the pandemic.  During the cri-
sis of the first half of 2020, the adoption 
of very tight fiscal and monetary policy 
responses curbed, to  some degree, the 
slowdown of the economic activity, de-
spite sometimes very strict lockdown 
measures.  In many countries, fiscal 
measures replaced part of household 
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36 income, and managed to dampen the 
corporate default risk.  The injection of 
liquidity by central banks has helped the 
financial system to continue to function.  
But whether States are able to pursue 
such policies over time and deal with 
the economic consequences of a pos-
sible second wave of the pandemic re-
mains an open question.  This depends 
on their pre-crisis fiscal positions and 
their future ability to levy higher taxes.  
That is why the first three indicators in 
the category are the ratio of taxes and 
social contributions to GDP, the ratio of 
non-tax revenue to GDP, and the bud-
get deficit expressed as a percentage 
of GDP.  On the other hand, the need 
to ensure debt servicing and renew-
al allow the levels of external debt and 
central government debt in relation to 
GDP indicators of the vulnerability of 
public policies to support the economy 
(Reinhart, 2020), especially in develop-
ing countries (Arenallo et al., (2020)).  
Economies that were highly indebted 
before the crisis are likely to incur high-
er interest rates during the crisis, there-
by increasing the cost of servicing debt 
relative to income levels at the most 
difficult time.  Then, the last indicator in 
the category is the total debt service-to-
GDP ratio.

The seventh category, referred to as 
“adaptive capacity”, encompasses nine 
highly diversified indicators, given the 
magnitude of the effects to be mea-
sured.  Adaptive capacity is the ability of 
businesses to cope with the human and 
economic crisis.  This concept can be 
grasped in many different ways, which 
we will approach through a selection of 
nine indicators centered on the notions 
of economic freedom, innovation and 

new technologies, competitiveness and 
education.  The first indicator looks at 
access to Internet and smartphone, ex-
pressed as the number of subscription 
agreements per 100 inhabitants.  With 
the digitalization already profoundly 
transforming African economies, most 
African countries have also been ac-
tively using digital technologies to make 
cashless transactions, including the use 
of mobile money, thereby helping to 
reduce the risk of disease spread.  The 
second indicator focuses on financial in-
clusion, defined by the private sector’s 
ratio of domestic credit to GDP.  The 
two following indicators are related to 
innovation: on one hand, the countries’ 
innovation capacity index developed 
by Cornell University and the World 
Intellectual Property Organization 
(WIPO) and, on the other, a measure 
of the adoption of digital technology by 
companies, approximated by the per-
centage of businesses having their own 
website.  Complementing this analy-
sis is the World Bank’s Human Capital 
Index (HCI), which provides a way to 
quantify the contribution of health and 
education to worker productivity. The 
final four indicators are respectively the 
Index of Economic Freedom (Heritage 
Foundation), the World Bank compet-
itiveness index, a measure of the new 
business density in the economic fabric, 
and a score for the ease of doing busi-
ness in each of the countries based on 
World bank-led surveys.  These various 
statistics measure the vulnerability of 
countries facing barriers to economic 
freedom, freedom to do business, and 
competitiveness (see Bjørnskov (2016) 
as part of a review of the relationship 
between economic freedom and eco-
nomic crises.
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37The last category:  “ Governance “ in-
cludes five indicators.  It is generally ac-
cepted that resilience and effective gov-
ernance go hand in hand.  The steps taken 
by governments in an attempt to control 
the spread of the pandemic along with 
managing its large-scale impacts high-
light the essential relationship between 
the State and the population in the de-
sign and identification of government 
responses, strategies and approaches to 
address the crisis.  Despite the prompt 
and effective response by governments 
(Janssen and van der Voort (2020), the 
pandemic has brought to light, in many 
respects, some of the existing shortcom-
ings in the country’s resilience to the cri-
sis, including the way in which the State 
interacts with its population in realizing 
the values and principles of effective 
governance.  Good governance is indeed 
one of the key components of the Agen-
da 2030 for sustainable development, 
providing a global transformation strat-
egy aimed at creating resilient societies.  
Thus, the five governance indicators 
adopted in the category represent effi-
ciency scores for public policy, quality of 
bureaucracy, corruption control, rule of 
law and civil liability. 

6.1.3 Scores by category and 
aggregate score properties
The data used to develop these indica-
tors involve a set of 217 countries and 
are derived from different sources such 
as the World Bank, the International 
Monetary Fund (IMF), the United Na-
tions Conference for Trade and Devel-
opment (UNCTAD), the World Health 
Organization (WHO), the international 
Labour Organization, the World Intel-

4 Owing to lacking data for a large number of indicators, Lybia is not included in the analysis.

lectual property Organization (WIPO), 
the Heritage Foundation, Cornell Uni-
versity, INSEAD {European Institute of 
Business Administration} and the John 
Hopkins University.  Table 9-10 provides 
a summary of all the indicators selected 
for each of the eight categories.

To summarize, considering the data avail-
able, we have developed a vulnerability 
score for a full sample of 149 countries. 
For the record, a higher score means by 
convention a higher vulnerability to the 
risk of a pandemic.  The aggregate score 
ranges from 40 (minimum value) to 136 
(maximum value), with a mean value (70) 
close to 1/149 base point and a variance 
of 355.  Although the scale of the crisis 
varies from one part of the world to an-
other, it is clear that most emerging and 
developing countries experience vulner-
abilities, further compounded by these 
external shocks.  Some developed coun-
tries, notably European (such as Spain, 
Italy, Belgium and Sweden) also have 
strong vulnerabilities as well.

For more details, Appendix 9.4 provides 
an analysis of the properties of the Sys-
temic Vulnerability Score and Category 
Scores at the global level

6.2 Vulnerability of countries 
of North Africa to pandemic 
risk

Our Pandemic Vulnerability Index (PVI) 
Dashboard can now be applied to the 
five North African countries with data 
availability4.  As shown in Table 6-1 and 
Figure 6-1, their vulnerability scores 
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38 are fairly similar, reflecting the relative-
ly homogeneous nature of the region to 
pandemic risk. Two countries, however, 
stand out as having the highest risks 
and are slightly different from other 
countries in the region: Algeria, with a 
score of 82, and Mauritania with a score 
of 78.  Next come Egypt with a score of 
69, followed by Tunisia and Morocco 
with very close scores, respectively 60 
and 58. Such discrepancies across the 
countries of the region reflect the dif-
ference in their sources of vulnerabil-
ity.  Table 6-1 shows the overall score 
and the scores by category for the five 
countries of the subregion

With 38,583 confirmed cases as of Au-
gust 17, 2020 and 1,370 deaths (source: 
Johns Hopkins University) i.e. respec-
tively 32.4 deaths per one million in-
habitants, Algeria is the most affected 
country of the zone, followed by Mo-
rocco (42,489 cases and 658 deaths, i.e. 
18.3 deaths per one million inhabitants) 
and Mauritania (6,701 cases and 157 
deaths, i.e. 35.7 deaths per one million 
inhabitants).  This country has also had 
the strongest epidemic dynamics since 
April, while other countries of the region 
have experienced a later peak.  These 
differences can be seen in “spread of 
virus” category score, Algeria scoring 

the highest among the countries in the 
region while, it is worth recalling, the 
indicators considered for this category 
apply to the period March-May 2020.  
It was noted that health vulnerabilities 
(category 2) are slightly higher in Egypt 
compared to other countries in the re-
gion, owing mainly to its higher urban 
density, population density, and chronic 
disease prevalence.  It is also notewor-
thy that Tunisia’s health vulnerability is 
slightly higher than other countries’, ex-
cept Egypt, owing in particular to the age 
structure of its population and a larger 
proportion of people over 65.  Maurita-
nia faces the highest level of vulnerabil-
ity in terms of health capacity (catego-
ry 3) due in particular to the country’s 
public health sector difficulties.  This 
vulnerability is easy to explain in light of 
the various indicators: Mauritania, for 
example, has less than 0.5 hospital beds 
and 0.187 medical doctors per 1,000 in-
habitants.  Conversely, other countries’ 
health situations are very similar. 

As far as the economic vulnerability 
of the population (category 4) is con-
cerned, Mauritania is again indisput-
ably the country with the highest score, 
particularly on account of its social and 
gender inequalities and its low labor 
force participation rate.  The score gap 

Table 6-1: Score by category of countries of North Africa
Score Cat. 1 Cat. 2 Cat. 3 Cat. 4 Cat. 5 Cat. 6 Cat. 7 Cat. 8

Algeria 82 57 50 74 40 92 53 102 188

Egypt 69 42 76 72 60 80 93 83 44

Morocco 58 35 52 72 62 68 74 64 36

Mauritania 78 41 43 86 143 59 101 93 59

Tunisia 60 40 60 73 44 59 109 66 28

Note: Category 1: Spread of virus, Category 2: Health vulnerability, Category 3: Healthcare provision capacity, Cat-
egory 4: Economic vulnerability of the population, Category 5: Economic structure, Category 6: Budgetary capacity, 
Category 7: Adaptive capacity, Category 8: Governance.
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39versus other countries in the zone is 
quite significant.  The region’s remain-
ing four countries feature broadly simi-
lar vulnerability scores, attesting to the 
region’s relative economic and social 
homogeneity, with roughly the same 
strengths and weaknesses. 

Algeria and Egypt have the highest vul-
nerability scores relative to their eco-
nomic structure (category 5).  This re-
sult explains these two countries’ low 
production and exports diversification 
levels and the low technological content 
of their exports.  Witness to this extreme 

Figure 61: Scores by category of countries of North Africa
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40 concentration the hydrocarbons ex-
ports, accounting respectively for 92% 
and 40% of total Algerian and Egyptian 
exports. This absence of diversification 
creates a significant vulnerability to pan-
demic risk which, albeit smaller, exists in 
other economies in the region. 

As for the budgetary capacity of coun-
tries to cope with the economic risk in-
herent in the pandemic (category 6), our 
score shows that Tunisia, Mauritania and 
Egypt have the least amount of fiscal and 
budgetary leeway.  With a level of pub-
lic debt in 2019 standing at 97%, Mau-
ritania has the highest public debt rate 
in the region, followed by Tunisia (73%) 
and Morocco (63%).  The steep slump 
in global demand for raw materials has 
eroded Mauritania’s exports, adversely 
affecting the country’s non-oil sectors 
and financial capacity. Meanwhile, Tuni-
sia has been badly affected by the sharp 
drop in tourism, although its public fi-
nances had been already strained in the 
run-up to the crisis, reaching a budget 
deficit above 4% of GDP in 2019.  These 
countries need to adopt measures de-
signed to credibly restore fiscal sustain-
ability over the medium term to mitigate 
their vulnerability to the risk of a pan-
demic.  It is worth noting that in 2019 
(before the crisis) Algeria scored the 
best in the region on account of a very 
low external debt level and a low fiscal 
deficit thanks to the tax revenues de-
rived from sales of hydrocarbons.  Yet, it 
is expected that the growing level of cen-
tral government debt and deficit, exclud-
ing resource-based tax revenues, and 
lower oil and gas prices, will eventually 
substantially increase Algeria’s vulnera-
bility in this category.   

Whilst Algeria has some fiscal space, it 
has the highest vulnerability in the area 
of adaptive capacity (category 7).  This 
performance may be attributed to eco-
nomic freedom, competitiveness indi-
cators or the use of digital technology.  
Such vulnerabilities exist in Egypt and 
Mauritania as well.  In this category, Tu-
nisia and Morocco scored highest.  Final-
ly, in the “Governance” category, Algeria 
reported the highest vulnerabilities. 
Public sphere efficiency indicators seem 
to be somewhat eroded, a situation 
which creates a strong vulnerability not 
seen to the same extent in other coun-
tries of the subregion.

Figure 6-2 and Figure 63 provide a visual 
comparison of North African countries’ 
main vulnerabilities to the risk of a pan-
demic.  Here again, the main takeaway is 
that these countries share roughly simi-
lar vulnerability levels compared to oth-
er countries in the sample.  Their aggre-
gate vulnerability scores are relatively 
close, in the range of 60 to 82. 

This relative homogeneity conceals how-
ever some differences when considering 
the different categories.  As such, Mau-
ritania faces very high health vulnerabil-
ities and on a lesser scale, high economic 
vulnerabilities.  For its part, Algeria fac-
es significant vulnerabilities associated 
with its adaptive capacities and gover-
nance indicators.  For Egypt, the risks 
are primarily due to the country’s health 
factors, adaptive capacity and economic 
structure.  Tunisia and Morocco exhibit 
the lowest vulnerability levels in a wide 
range of areas. 
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The value of the vulnerability score is in 
that it provides a single measure against 
which North African countries’ perfor-
mance can be compared to that of the 
other 144 countries in the sample. Table 
6-2 provides a ranking of the countries 
in the zone based on the score level.  As a 
reminder, a higher score means a higher 
vulnerability and a lower ranking.  Hence, 
countries with a rank equal to 1 have the 

highest level of vulnerability.  The aggre-
gate score shows that Algeria, the most 
vulnerable country in the zone, is 35th 
worldwide, closely tailed by Mauritania 
in the 42nd position.  Morocco and Tuni-
sia, the two countries with the least risk, 
rank respectively 119th and 107th out 
of 149 countries, a position that places 
them in the first third of the world’s least 
vulnerable countries.

Figure 6-2: Comparison of scores of the countries of North Africa
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Table 6-2: Global ranking of countries of North Africa by category 
Score Cat. 1 Cat. 2 Cat. 3 Cat. 4 Cat. 5 Cat. 6 Cat. 7 Cat. 8

Algeria 35 52 108 61 99 23 128 31 9

Egypt 65 76 27 67 58 38 34 54 53

Morocco 119 93 104 68 57 60 70 94 68

Mauritania 42 77 128 44 16 91 23 40 31

Tunisia 107 81 86 63 90 90 11 89 88

Note: Category 1: Spread of virus, Category 2: Health vulnerability, Category 3: Healthcare provision capacity, Cat-
egory 4: Economic vulnerability of the population, Category 5: Economic structure, Category 6: Budgetary capacity , 
Category 7: Adaptive capacity, Category 8: Governance.
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Figure 6-3. Vulnerability scores by category, countries of North Africa
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7. Reforms designed to tackle the 
consequences of Covid-19 crisis

Two types of reforms are needed: re-
forms to manage the short-term conse-
quences of the crisis, and reforms aimed 
at cutting vulnerabilities and preparing 
countries for the “post-Covid-19 era”.  Ad-
dressing the short-term effects of the cri-
sis is crucial, in particular to mitigate the 
long-term effects of the crisis and contain 
the loss of development gains.  For gov-
ernments, the size of the shock has made 
it difficult to carry out reforms in many 
areas and to mobilize significant resourc-
es.  Besides, the recovery from the crisis 
requires a medium- to long-term vision.  
As underlined above, we are not dealing 
with a mere cyclical shock, rather with 
a profound crisis that will bring about a 
thorough shake-up of production and 
consumption patterns.  That in turn has 
implications on short-term public poli-
cy.  A case in point is tourism.  The return 
to business as usual in this sector will be 
very slow, and it is highly likely that con-
sumer behavior and travelers’ expecta-
tions will change, as in the areas of health 

safety, types of accommodation, length 
of stay, etc.  Support to the sector by gov-
ernments must be consistent with the 
changes to be undertaken. More broadly 
speaking, sectoral policies simply cannot 
ignore the medium- to long-term sectoral 
impact of the crisis.  Supporting sectors or 
activities that are unlikely to remain com-
petitive, for example, may prove to be ir-
relevant.  Combining short-term reforms 
with medium-term reforms is an increas-
ingly important requirement considering 
the paucity of fiscal resources and the ne-
cessity of governments to make a tradeoff 
between allocating resources to short-
term social and economic measures or 
carrying out medium- and long-term re-
forms.  An analytical framework of the 
sectoral impact of the crisis seems there-
fore necessary.  Also of note: the crisis will 
induce a sharp increase in public debt, 
thereby making it all the more necessary 
to consider the impact of government 
spending on medium-term growth, in or-
der to cushion the future debt burden.
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44 This section is not so much about propos-
ing a list of reforms to address the entire 
structural problems of North African 
countries, but rather about proposing an 
approach for all the countries of the sub-
region, complemented by a few key re-
forms to help them embark the Covid-19 
era with greater equanimity.

7.1 Approach

We are proposing a three-pronged ap-
proach: (i) a medium-term vision, (ii) con-
sistent short- and medium-term reforms, 
and (iii) identification of key reforms.

The articulation of a medium- or even 
long-term vision is of prime importance 
considering that the crisis will spark pro-
found changes, with potentially signifi-
cant consequences on the subregion’s 
development strategies.  A number of 
countries started a reflection on working 
out a medium-to-long term vision, such 
as the new development model in Moroc-
co or the Algeria 2035 vision.  This reflec-
tion, updated in the light of the changes 
brought about by the current crisis, may 

well constitute a new vision of economic 
and social development over the medium 
term. (10 or 15 years).

The integration of short-term public 
policies (to stem the crisis) with the me-
dium-term vision is crucial, as we dis-
cussed above, as it makes it possible to: 
(i) anticipate future changes to create 
the right incentives (ii) streamline the 
public resources allocation process (e.g., 
to limit spending with low social returns 
in the medium term), and (iii) boost 
the effectiveness of public policies.  A 
case in point is the assistance provided 
to most vulnerable households or dis-
tressed businesses. Most governments 
have been faced with the challenge of 
identifying the beneficiaries (data gaps, 
particularly due to the disproportionate 
importance of informality) and of ensur-
ing that actually get the aid (e.g., lack of 
access to banking services).  Since the 
Covid-19 world threatens to be marked 
by wide-spread shocks and a protracted 
recovery, there is a need to rethink the 
entire social system and its financing.  
As proposed in the SDGs, it is essential 

Figure 71: Reform process approach
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45that the medium-term vision, especially 
in the Covid-19 period, includes objec-
tives geared to curtailing poverty and 
social vulnerability.  Designing a process 
to grant aid that sets the stage for future 
reforms should align short-term aid with 
medium-term objectives, along with the 
associated reforms for their attainment.  
Public policies can be designed more 
effectively when they are based on ev-
idence, thereby making the availability 
of information essential.  Setting up a 
system for information gathering on aid 
beneficiaries may be a simple way to pre-
pare the ground for future reforms.  Also, 
using new technologies may be a cost-ef-
fective and a time-efficient way to do this.

Finally, the last step in the process in-
volves the identification and design of 
key reforms, i.e. those that will form the 
basis of the reform package necessary 
to achieve the objectives of the medi-
um-term vision.  These are exactly the 
reforms we will be addressing below.

7.2 Reducing short-term 
vulnerabilities

In the broad sense, health vulnerabilities 
(factors contributing to the spread of the 
virus, health vulnerabilities and health-
care capacities) vary greatly according 
to structural factors (population density, 
urban density, etc.), and most of all ca-
pacities (medical facilities, doctors, etc.) 
made possible by investments.  Without 
a meaningful increase in health and, more 
generally, welfare investments, reducing 
these vulnerabilities may indeed seem 
difficult.  Short-term measures are how-
ever needed to help increase North Af-
rican countries’ health resilience in the 

face of a pandemic currently out of con-
trol.  We first recommend that policies for 
pandemic management be strengthened. 
In addition to raising public awareness 
on the virus (including prevention and 
efficient distancing measures), the aim is 
to ensure that prevention and care-cen-
tered policies are better targeted at the 
most vulnerable populations, particu-
larly the elderly or those suffering from 
chronic diseases and other co-morbidi-
ties.  When sanitary capacities become 
reduced, it is recommended to address 
them by limiting the management of cas-
es with the least risk.  Today, knowledge 
of the main risk factors leading to the 
most serious consequences (resuscita-
tion or death) of Covid-19 has improved.  
Recognition of these risk factors should 
make it possible to channel healthcare re-
sources to patients most likely to develop 
severe forms of the disease.  The third 
recommendation relates to the screen-
ing policy: the sooner Covid-19 cases are 
identified, tested and isolated, the harder 
it becomes for the virus to spread and the 
less national health care capacities will 
be strained. There is need to generalize 
the screening policy as much as possi-
ble, especially in the countries (especially 
Mauritania and Egypt) of the subregion 
with the highest health vulnerabilities.  
Put simply, collective resources should 
be channeled where risks are highest.  As 
physical and human capacity building of 
health systems will be a long-term pro-
cess, it will prove necessary to improve its 
effectiveness and roll out new technolo-
gies to address short- and medium-term 
capacity constraints.  Finally, tariff and 
non-tariff barriers to trade in medical 
equipment and supplies obviously need 
to be reduced, along with those for all ba-
sic necessities. 
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46 In the medium term, governments must 
provide the health systems with the 
means needed to address the risk of a 
pandemic, by hiring and properly man-
aging physicians and hospital staff, pro-
viding hospitals and health facilities with 
adequate operating budgets, raising sal-
aries, and streamlining administrative 
control procedures.  Moving to a health 
system built on collective trust and so-
cial recognition will contribute to reduc-
ing health vulnerabilities far beyond the 
sheer mechanical effect of increasing 
healthcare spending.

As with health vulnerabilities, reducing 
economic vulnerabilities will require 
both short-term emergency measures 
and a medium- to long-term response.  
In the short term, governments’ efforts 
should continue to be geared towards 
implementing emergency measures and 
stimulating economic recovery.  These 
include: (i) supporting access to financ-
ing (through, inter alia, mechanisms such 
as secured loans, or extension of matur-
ities, credit smoothing, etc.); (ii) stimulat-
ing employment, through cost-cutting 
measures, temporal smoothing of taxes, 
and training subsidies (to facilitate in-
dustrial retraining); and (iii) undertak-
ing a major administrative streamlining 
exercise to significantly curtail restric-
tions on businesses.  The latter point is 
important as all businesses in the subre-
gion, to varying degrees and depending 
on the country, suffer an inadequately 
favorable business environment.   With 
firms facing asymmetric shocks (such 
as demand shocks), the reorganization 
of value chains, and the developments 
related to the Covid-19 crisis, it is be-
coming essential to overcome the bar-
riers confronting firms through better 

allocation of resources within the econ-
omy.  Finally, the last recommendation 
addresses the need to support demand, 
by better channeling social policies to 
those most affected by the economic 
crisis (informal sector workers, etc.).  As 
we will see in the following section, here 
again new technologies will prove very 
useful in quickly developing a social in-
formation system aimed at gaining more 
knowledge of the social situation of in-
dividuals, and thus implementing more 
targeted policies. 

The following section examines medi-
um- to long-term reforms.

7.3 Paving the way out of 
the crisis on the medium 
term and addressing the 
challenges of the  
Covid-19 era 

The first section of the report highlight-
ed how one of the major consequences of 
the crisis was the acceleration of the dig-
ital transformation, including the rapid 
expansion of e-commerce, a faster pace 
of adoption of telemedicine, the sustain-
able adoption of teleworking, e-learning 
and fintech. The impacts of the digital 
revolution spans all areas, including so-
cial and economic, international divi-
sion of labor and organization of world 
trade.  It also impacts the consumption 
and production patterns and enterprise 
business management models.  Digital 
transformation is indeed both a threat 
and an opportunity for North African 
countries.  Therefore, the challenge lies 
in curtailing the adverse consequences 
and taking full advantage of their poten-
tial.  North African countries are certain-



7. R
eform

s designed to tackle the consequences of C
ovid-19 crisis
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the digital revolution and the changes 
brought about by the pandemic.  While 
not all of them - especially the least de-
veloped - will be able to make the nec-
essary adaptation efforts, they must all, 
each according to their capacities, brace 
their societies for an “emerging new 
world”.  Given the scale of the expected 
medium- and long-term changes, rising 
uncertainty, and a more volatile growth 
pattern, it will be imperative to build re-
silience and adaptation capacities.  Four 
reform pathways are likely to meet this 
objective: (i) adoption and adaptation of 
digital technologies, (ii) human capital, 
(iii) innovation in its broad sense, and (iv) 
State capacity.  A fifth area of focus is the 
subregion’s economic integration.

7.3.1 Adoption and adaptation of 
digital technologies
Section 1 highlights the subregion’s 
backwardness in the area of digital de-
velopment.  Embracing digital technol-
ogies not only requires infrastructure, 
but also human resources, including a 
strategy to help societies become digi-
tally literate.  It is clear that the develop-
ment of the digital economy will require 
widespread use across society, to realize 
its potential to the fullest.  X areas of re-
form can be identified:

•	 Investing in infrastructure: The sub-
region is inadequately equipped with 
4G access and has a substandard 
connectivity performance.  To rem-
edy this, it is not enough to invest in 
the construction of public digital and 
data infrastructure, it is equally im-
portant to further open the telecom 
sector to competition, ensuring that 
it remains inclusive and universal.

•	 Developing the regulatory frame-
work: create effective regulatory 
frameworks for the promotion and 
regulation of digital technologies, in-
cluding the ability to facilitate secure 
electronic transactions.

•	 Developing human resources:

•	 Set up a training system geared 
to: (i) impart basic digital literacy 
to workers and the unemployed.  
Such a system may combine pub-
lic and private financing options 
(ongoing corporate training), (ii) 
career-long training to be able to 
adapt to constant changes.

•	 Introduce a reform of the educa-
tion system to include new tech-
nologies and computer program-
ming, very early on in the school 
curriculum.

Thanks to the large-scale e-learning 
and teleworking experience facilitat-
ed by the crisis, it is now possible to 
use existing digital platforms to de-
liver some of these training courses.

•	 A «  digital plan »: Initiate a “digital 
plan” driven by an accelerated devel-
opment of e-government and using 
public procurement to stimulate the 
development of national businesses 
in the digital universe.  E-government 
must not be viewed only through the 
lens of digitalization of government 
services, but must go far beyond and 
promote the increased use of digital 
technologies in mainstream public 
policy.  Actually, there is an increas-
ing number of cases where the use 
of digital technologies can provide 
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48 solutions to development issues 
(see Cheney, C. (2018))5.  These are 
intended to hasten the adoption of 
digital technologies and stimulate in-
novation in this area.

•	 E-government: E-government 
must be given priority by all 
countries in the subregion.  We 
suggest that the reforms revolve 
around 2 areas of focus:

•	 a plan for the digitalization of 
the administration

•	 A plan to “digitalize” public 
policies: the aim is to deploy 
more and more digital tech-
nologies to respond to de-
velopment issues and base 
them more on empirical evi-
dence (data).

The acceleration of digita-
lization in public services is 
critical, as revealed by the 
difficulties encountered by 
governments in implement-
ing social and business emer-
gency measures.   Much like 
in India, the creation of a sin-
gle digital corporate identi-
ty would help remedy these 
difficulties and formulate a 
social policy that is better 
targeted to the population.

The underlying objective will be 
to promote the national digital 
industry (creation of start-ups, 
development of SMEs with a dig-

5 Application areas are quite vast: credit schemes for natural and legal persons unable to access the financial mar-
ket, such as M-Shwari in East Africa, M-Kajy in Madagascar, and MoMo Kash in Côte d’Ivoire; agriculture: to help, 
for example, improve irrigation or disease detection, or fight against tax evasion and corruption, etc.

ital focus, etc.). “Addhaar”, part 
of IndiaStack, an Indian govern-
ment-led initiative geared to dig-
italize the economy and society, 
is a case in point.  A set of open 
applications and programming 
interfaces (APIs), IndiaStack is a 
public digital infrastructure pro-
viding a presence-less, paperless, 
and cashless service delivery 
solution for government and oth-
er public institutions, businesses, 
start-ups and developers. 

•	 “Data” development: Data are at 
the core of digital technologies 
and central to digital transforma-
tion in general.  They are also crit-
ical to defining evidence-based 
policies and making effective use 
of new technologies to achieve 
SDGs.  Aside from increasing the 
statistical capacity of countries, 
the aim is to:

•	 design a holistic approach 
to data production and ex-
ploitation, based on cooper-
ation, sharing and co-produc-
tion between the State and 
all development stakehold-
ers (businesses, public ser-
vice users, etc.), through data 
ecosystems.

•	 place data production and 
use at the heart of public 
policy: promote a culture of 
evidence-based policy and 
public policy evaluation. As an 
example, where evaluation is 
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policy development, the pol-
icy should be designed and 
delivered for the purpose of 
collecting and producing data.

•	 Build an environment con-
ducive to a climate of trust 
between all stakeholders: se-
curity, cyber security, protec-
tion of private data, etc. 

7.3.2 Human capital: education 
and social protection
The term human capital includes edu-
cation in its broadest sense, including 
precariousness and health.  Section 1 
discusses how the subregion is falling 
behind in this area.  It is true that signifi-
cant efforts have been made to improve 
access to education but, as revealed by 
the PISA results or the performance 
of North African universities on the 
Shanghai ranking, the quality of educa-
tion is still lacking.  The fact is that even 
in terms of access, some heterogeneity 
continues to exist between countries. 
As far as health and precariousness are 
concerned, the health and social protec-
tion systems of North African countries 
are relatively weak.  Given the risk of 
epidemics and the digital revolution, in-
vesting more in human capital is critical 
for North African countries.  Consider-
ing the significant cost involved in the 
« traditional »6 investment scheme, mak-
ing use of new digital technologies has 
become critical.  Obviously, this poses a 
major challenge as there is still a lack of 
human resources and digital infrastruc-
ture, especially in rural areas.

6 I. e. in the case of education, the classical trainer-led classroom teaching system.

The use of new technologies in education 
can help reduce the cost and time need-
ed to improve the quality of education, 
develop educational methods tailored to 
the individual characteristics of students, 
and provide a personalized learning expe-
rience.  Bearing in mind the medium-term 
effects of the crisis on employment, the 
vocational training sector will be in great 
demand, mainly for the retraining of work-
ers whose skills need to be adapted to the 
changing qualifications.  The countries of 
the subregion need to invest heavily in a 
more efficient training system.

On the health front, telemedicine, in-
cluding remote sharing of medical data, 
will doubtless greatly benefit the coun-
tries of the subregion given the time and 
cost involved in increasing the physical 
infrastructure and medical personnel. 

Speaking of social protection, as men-
tioned previously, on top of the imple-
mentation of social protection tools, 
new technologies also make it possible 
to more efficiently care for individuals, 
notably through use of individual data.  
For countries in the subregion, gradual 
extension of social protection is an im-
portant measure to take.  This should 
be achieved by allocating resources as 
efficiently as possible, using a social data 
and efficient public service delivery sys-
tem.  This will require innovative policies 
using recent technologies. Undeniably, 
the new technologies have made leap-
frogging in public policy possible.  But to 
do so, it is essential for governments in 
the subregion to unleash the potential 
and build the capacity of society to inno-
vate on all fronts.
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50 7.3.3 Promoting the capacity to 
innovate
The subregion countries’ capacity to in-
novate, in the broader sense (including 
societal), still remains inadequate.  In an 
ever-increasing digital world, where in-
novation is gathering more momentum, 
with impacts in all areas of life, it is be-
coming important for North African soci-
eties to do away with rigidity and instead 
cultivate a capacity to adapt through 
increased innovation. Given the new 
technologies’ inherent capacity to ben-
efit from network effects and address 
problems more effectively, it is important 
to foster a culture of societal innovation 
and remove any barriers on the way.

From the purely economic standpoint, 
North African countries must signifi-
cantly improve the quality of public7 reg-
ulation so as to create a more competi-
tive environment and reduce barriers to 
entry.  Similarly, creating a more favor-
able environment and providing support 
to digital start-ups, still too few in the 
subregion, is more than ever necessary. 

From an innovation standpoint, there 
is a need to invest more in R&D, to de-
velop research ecosystems including 
public and private research centers, 
companies and public institutions, and 
to strengthen incentives for R&D within 
companies. The State has a key role to 
play in developing the digital sector.  The 
fact is that very often, in the subregion, 
the administration is suffering from in-
ertia due to the combined effect of the 
(public) organizational nature and an 
overly bureaucratic red tape. This is at 

7  With a dynamic adaptive regulation, able to keep up with market changes.  Regulation must also prevent monop-
oly positions in the digital sector, as these can be quickly gained, considering the competitive advantage of being 
first to enter a market.

odds with the public service’s inherent 
role in responding to the current crisis, 
and more broadly, to the new economic 
and social development challenges.  As 
a result, it is essential to foster a culture 
of governmental innovation, drawing 
on the digital approach defined above.  
More generally, this ties in with the de-
velopment of the capacities of States, a 
theme that we will be addressing more 
specifically.

7.3.4 States’ capacities
Several definitions of State capacity ex-
ist, and we include here governance, as 
it is a central dimension of States Capac-
ity.  Section 1 outlined three main weak-
nesses of North African countries, which 
need to be addressed to ensure that the 
State is endowed with greater capacity 
to fully play its role in the Covid-19 era: 
(i) inadequate capacity to mobilize re-
sources, (ii) insufficient impact of public 
spending on economic growth and, more 
generally, attainment of SDGs, and (iii) 
insufficient governance.  Undoubtedly 
item (iii) has an impact on items (i) and 
(ii), but the impact of inefficient gover-
nance is far wider, particularly as the 
first two items are caused by factors not 
directly related to governance.

A number of proposals have already 
been put forth to improve resource mo-
bilization capacities, including stream-
lining the tax system, tightening the in-
tegrity of the tax authorities, reducing 
the need for compliance audits, and so 
on.  Speeding up the tax revenue mobi-
lization digitalization and management 
process is another important dimension.  
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to increase the efficiency of tax collec-
tion, reduce the burden of bureaucracy, 
and stem corruption.  Also, when com-
bined with a modern data analysis tool, 
digitalization provides an enormous po-
tential for enhancing the efficiency of 
the tax system through adoption of bet-
ter evidence-based policies.

It is urgent in the current context to in-
crease the efficiency of public spending, 
measured in terms of impact on growth 
and SDGs.  We therefore call for the 
promotion of a culture of public policy 
evaluation and transparency of the gov-
ernment budget.  These are actually key 
parameters for increasing the efficiency 
of public spending.  Evaluation of public 
policies goes hand in hand with trans-
parency, as it is essential for the mon-
itoring of public spending and govern-
ment accountability.  There again, digital 
technologies support this in a number 
of ways. Technologies such as AI, for ex-
ample, can help streamline procurement 
processes, improve public entity or bud-
get audits, refine budgeting forecasting 
processes, find opportunities to ratio-
nalize spending, and analyze a broad set 
of data to better streamline spending, 
e.g., by better targeting populations 
(households or businesses). Emerging 
digital technologies can further help im-
prove the design of a public expenditure 
process incorporating ex ante policy 

evaluation and increasing the efficiency 
of spending.  AI has the potential to cut 
costs significantly, improve the deliv-
ery of public services and ensure better 
management of related risks. 

7.3.5 Further strengthening of 
economic integrity
The subregion is very little integrated, 
leaving ample room for co-development.  
To illustrate this, the gains from greater 
integration of the Maghreb countries 
are estimated at 2% of GDP. However, 
potential gains are much greater, partly 
due to technological change and part-
ly to the effects of the Covid-19 pan-
demic. No single North African coun-
try alone is expected to develop the 
capacity necessary to absorb and adapt 
technological knowledge, let alone be-
ing able to convert it into economic op-
portunities in the emerging global value 
chains.   There needs to be a genuine co-
operation between countries, in order 
to pool resources and develop common 
technological capacities, thus providing 
North African companies with access 
to a broader market. More cooperation, 
particularly through investments in in-
frastructure (physical and digital), edu-
cation, R&D, and most obviously in the 
regulatory field to facilitate trade (bricks 
and mortar & electronic) and investment, 
is critical to position the subregion in the 
GVCs and thus reap the full benefits of 
the AfCFTA.
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8. Conclusion

The report highlights the structural 
weaknesses of North African economies 
in light of the disruptions caused by the 
Covid-19 pandemic in the short term 
and the changes it is likely to induce over 
the medium and long terms. 

The countries of North Africa will have to 
brace themselves for very strong pres-
sures, demanding far-reaching reforms 
in a number of areas (health, education, 
economy, governance, etc.) amidst eco-
nomic recession and public finances al-
ready under strain. 

The short-term measures adopted by 
governments to counter the crisis should 
be aligned with structural reforms, so as 
to rationalize public spending and in-
crease their efficiency.

Institutional reforms for better gover-
nance will be all the more critical in this 
context, as all of society’s capacities and 
potential, not least in terms of innovation, 
will be mobilized.   Inclusive and partici-
patory governance, grounded on trans-
parency and accountability, will prove 
invaluable in designing and implementing 
effective reforms designed to help coun-
tries of the subregion transition smoothly 
into the Covid-19 era.
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9. Annexes

9.1 Charts and figures

Table 9-1: GDP per capita, adjusted for the 2010 constant dollars 
  Average for  

2000-2015
2016 2017 2018

Algeria 4,282 4,830 4,794 4,764

Egypt 2,368 2,761 2,817 2,907

Libya 9,335 5,670 7,086 7,537

Mauritania 1,197 1,322 1,325 1,334

Morocco 2,617 3,213 3,305 3,361

Sudan 1,418 1,911 1,946 1,856

Tunisia 3,746 4,315 4,344 4,401

Middle-income comparator countries

China 3,799 6,884 7,308 7,753

India 1,212 1,874 1,987 2,101

Indonesia 2,876 3,968 4,120 4,285

Malaysia 8,625 11,244 11,729 12,120

Poland 11,383 15,102 15,845 16,659

Turkey 10,421 14,063 14,875 15,069

Vietnam 1,178 1,753 1,853 1,964

High-income comparator countries

South Korea 20,211 25,484 26,152 26,762

Sweden 50,877 56,776 57,367 57,921

United States 48,296 52,534 53,356 54,579

Source: World Development Indicators, World Bank 2020.
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Table 9-2: Average annual growth rate of GDP per capita (%)

  1990-2018 1990-2000 2000-2010 2010-2018

North Africa

Algeria 1.0 -0.2 2.4 0.9

Egypt 2.3 2.5 3.1 1.4

Libya 3.8 2.1 3.0 4.7

Mauritania 0.9 -0.2 1.6 1.0

Morocco 2.4 1.5 3.4 2.2

Sudan 2.8 1.8 3.9 2.7

Tunisia 2.6 3.3 3.3 1.0

Emerging comparator countries

China 8.6 8.7 9.7 7.2

India 4.7 3.6 4.8 5.8

Malaysia 3.7 4.7 3.0 3.9

Poland 3.8 3.7 4.1 3.6

Turkey 3.1 2.6 3.0 4.7

Vietnam 5.5 5.6 5.6 5.1

Developed comparator countries

South Korea 4.4 6.3 4.3 2.8

Sweden 1.5 1.6 2.0 1.6

United States 1.5 2.1 1.0 1.5

Source: World Development Indicators, 2020.  Annual GDP growth per capita, calculated based on per capita GDP in 
2010 dollars. 

Table 9-3: Trends in the breakdown of employment and added-value (%)
  Agriculture Industry Services

1991 2018 Growth 1991 2018 Growth 1991 2018 Growth

Share of employment (%)

North Africa

Algeria 23.95 10.02 -58% 25.39 30.81 21% 50.65 59.17 17%

Egypt 39.29 24.35 -38% 21.34 27.16 27% 39.37 48.49 23%

Libya 24.46 18.43 -25% 29.26 22.92 -22% 46.28 58.65 27%

Mauritania 63.13 52.06 -18% 11.83 12.72 7% 25.03 35.23 41%

Morocco 47.46 35.25 -26% 20.14 21.70 8% 32.41 43.04 33%

Sudan 53.29 40.11 -25% 11.55 16.74 45% 35.16 43.16 23%

Tunisia 23.36 13.34 -43% 30.37 32.72 8% 46.27 53.94 17%

Middle-income comparator countries

China 59.70 26.10 -56% 21.40 28.19 32% 18.90 45.71 142%

India 62.56 43.33 -31% 15.72 24.95 59% 21.72 31.72 46%

Turkey 47.81 18.43 -61% 20.16 26.66 32% 32.04 54.90 71%
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  Agriculture Industry Services

1991 2018 Growth 1991 2018 Growth 1991 2018 Growth

Share of employment (%)

Poland 25.57 9.62 -62% 36.19 31.82 -12% 38.24 58.56 53%

Vietnam 70.71 38.60 -45% 10.13 26.82 165% 19.17 34.58 80%

High-income comparator countries

Sweden 3.85 1.70 -56% 26.33 18.15 -31% 69.82 80.15 15%

South Korea 14.61 5.00 -66% 36.82 25.20 -32% 48.57 69.80 44%

United States 1.90 1.37 -28% 26.02 19.87 -24% 72.07 78.76 9%

Share of value added (%)

Algeria 11.11 11.98 8% 45.36 39.60 -13% 37.86 43.99 16%

Egypt 16.99 11.23 -34% 32.13 35.08 9% 48.67 51.36 6%

Libya 5.19 1.85 -64% 65.83 77.54 18% no 
data

no 
data

no data

Mauritania 34.69 25.92 -25% 22.33 26.08 17% 35.45 40.23 13%

Morocco 17.50 12.26 -30% 26.02 25.92 0% 44.22 50.01 13%

Sudan 40.18 31.47 -22% 12.13 2.38 -80% 43.87 49.50 13%

Tunisia 16.72 10.37 -38% 28.98 22.69 -22% 41.82 59.08 41%

Middle-income comparator countries

China 24.03 7.19 -70% 41.49 40.65 -2% 34.48 52.16 51%

India 27.33 14.60 -47% 26.44 26.75 1% 37.79 49.13 30%

Poland 5.54 2.11 -62% 33.24 28.62 -14% 49.41 56.80 15%

Turkey 15.25 5.82 -62% 31.54 29.47 -7% 49.69 54.26 9%

Vietnam 40.49 14.68 -64% 23.79 34.23 44% 35.72 41.12 15%

High-income comparator countries

Sweden 3.24 1.38 -58% 25.25 22.56 -11% 57.73 64.69 12%

South Korea 6.82 1.98 -71% 36.49 35.12 -4% 47.45 53.56 13%

United States 1.34 0.92 -31% 23.13 18.21 -21% 71.81 77.37 8%

Source: Development Indicators, World Bank

Table 9-4: Diversification and exports concentration 
  Export Diversification index Export Concentration index

  1995 2005 2015 2017 1995 2005 2015 2017

North Africa

Algeria 0.82 0.81 0.78 0.79 0.52 0.59 0.49 0.48

Egypt 0.70 0.61 0.57 0.58 0.31 0.23 0.14 0.15

Libya 0.82 0.82 0.80 0.83 0.76 0.83 0.61 0.74

Mauritania 0.83 0.84 0.86 0.87 0.53 0.55 0.36 0.37

Morocco 0.73 0.67 0.67 0.66 0.17 0.16 0.17 0.17

Sudan 0.78 0.81 0.84 0.85 0.30 0.60 0.42 0.48

Tunisia 0.68 0.60 0.52 0.52 0.21 0.18 0.14 0.14
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  Export Diversification index Export Concentration index

  1995 2005 2015 2017 1995 2005 2015 2017

North Africa 0.77 0.74 0.72 0.73 0.40 0.45 0.33 0.36

Middle-income comparator countries

China 0.48 0.46 0.42 0.41 0.07 0.11 0.10 0.10

India 0.58 0.54 0.43 0.45 0.14 0.13 0.12 0.12

Indonesia 0.60 0.49 0.55 0.56 0.14 0.13 0.14 0.14

Malaysia 0.52 0.47 0.44 0.44 0.18 0.19 0.17 0.19

Poland 0.49 0.44 0.37 0.38 0.08 0.08 0.07 0.06

Turkey 0.63 0.53 0.43 0.44 0.11 0.09 0.07 0.08

Vietnam 0.67 0.64 0.57 0.55 0.20 0.23 0.19 0.18

High-income comparator countries

South Korea. 0.41 0.44 0.44 0.43 0.15 0.16 0.15 0.18

Sweden 0.43 0.37 0.35 0.35 0.13 0.12 0.09 0.09

United States 0.27 0.27 0.25 0.24 0.07 0.09 0.10 0.10

Source: UNCTAD

Table 9-5 Sector-specific relative productivity trends
  Industry/Agriculture Services/Agriculture Industry/Services

  1991 2018 1991 2018 1991 2018

Algeria 6.9 1.6 1.7 0.8 4.0 2.0

Egypt 3.7 2.2 2.6 1.8 1.4 1.2

Mauritania 7.6 6.9 2.2 3.2 3.5 2.1

Morocco 3.6 3.1 3.9 3.3 0.9 0.9

Sudan 2.2 2.7 2.2 1.5 1.0 1.9

Tunisia 2.1 1.1 2.4 1.7 0.9 0.6

Middle-income comparator countries

China 3.1 6.0 4.5 3.7 0.7 1.6

India 3.6 3.8 3.4 5.1 1.1 0.7

Malaysia 1.8 1.9 0.8 1.2 2.2 1.6

Poland 4.3 5.4 4.6 5.6 0.9 1.0

Turkey 3.9 2.7 5.9 2.6 0.7 1.0

Vietnam 5.4 3.6 4.8 3.0 1.1 1.2

Source: As calculated by the authors based on World Development Indicators, 2020.
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Table 9-6: Changes in value-added per worker

  Agriculture Industry Services

  1991 2018 Growth 
rate

1991 2018 Growth 
rate

1991 2018 Growth 
rate

Algeria 5,272 19,275 266% 36,513 29,921 -18% 9,069 14,642 61%

Egypt 2,791 5,704 104% 10,284 12,552 22% 7,143 10,491 47%

Mauritania 1,757 1,928 10% 13,381 13,227 -1% 3,825 6,191 62%

Morocco 2,620 4,048 54% 9,508 12,393 30% 10,305 13,265 29%

Sudan 2,793 5,240 88% 6,185 14,204 130% 6,030 7,653 27%

Tunisia 4,596 9,806 113% 9,712 10,433 7% 11,146 16,697 50%

North Africa 3,305 7,667 106% 14,264 15,455 28% 7,920 11,490 46%

Middle-income comparator countries

China 714 3,935 451% 2,244 23,554 950% 3,179 14,657 361%

India 839 1,875 123% 2,984 7,100 138% 2,823 9,636 241%

Malaysia 11,394 18,850 65% 19,970 35,823 79% 8,992 21,908 144%

Poland 4,271 6,190 45% 18,448 33,251 80% 19,503 34,760 78%

Turkey 5,549 16,018 189% 21,648 42,571 97% 32,537 42,231 30%

Vietnam 438 1,249 185% 2,370 4,463 88% 2,094 3,773 80%

High-income comparator countries

South Korea 6,314 18,432 192% 18,034 71,197 295% 23,154 38,520 66%

Sweden 39,043 103,751 166% 56,554 139,926 147% 63,134 94,432 50%

United States 49,834 79,536 60% 72,798 103,431 42% 84,365 106,100 26%

Note: The shares of employment and value added per worker are derived directly from the World Development Indi-
cators, 2020.  The Share of value added is computed by the value added per worker times the number of workers per 
sector, divided by the total value added.  The figures for 1991 are:  1999 for Algeria, 1995 for Poland, 2000 for Tunisia.  
The data for the United States cover the period 1997-2017.

Table 9-7  Youth unemployment rate per educational attainment 
  Less than basic Basic Intermediate Advanced

Egypt (2018) 6.52 7.01 26.35 63.67

Mauritania (2017) 6.22 27.01 56.17 28.97

Morocco (2012) 4.07 16.54 46.97

Sudan (2011) 20.25 31.79 46.36 73.38

Tunisia (2015) 29.31 26.12 34.30 60.77

 

India (2018) 10.33 16.49 31.06 48.41

Indonesia (2019) 7.25 8.75 16.26 18.70

Malaysia (2016) 8.07 6.17 10.99 16.56

Poland (2019) 10.67 9.95 8.54

Turkey (2019) 18.08 19.98 27.89 35.02

Vietnam (2019) 4.89 5.37 7.13 16.15
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  Less than basic Basic Intermediate Advanced

 

South Korea (2019) 6.97 10.20 9.88

Sweden (2019) 35.29 11.87 11.03

United States (2019) 6.19 15.52 9.13 4.91

Notes: Unemployment rate acc. to gender, age and level of education (%) / age (aggregate brackets): 15-24 / Education 
(aggregate levels) - ILO STATISTICS.

Table 9-8: Trends in the average number of years of education
1980 2010 Increase

1. Botswana 3.12 9.56 6.44

2. Germany 5.61 11.82 6.21

3. Iran 3.34 8.59 5.25

4. Algeria 3.06 8.3 5.24

5. United Arab Emirates 3.88 9.12 5.23

6. Gabon 3.33 8.35 5.02

7. Brazil 2.77 7.54 4.77

8. Bahrain 4.92 9.59 4.67

9. Jordan 4.58 9.23 4.65

10. Lybia 3.26 7.85 4.59

11. France 5.96 10.53 4.58

12. Malaysia 5.69 10.14 4.46

13. Bolivia 5.47 9.91 4.44

14. Egypt 2.65 7.08 4.43

15. El Salvador 3.58 7.97 4.39

16. Mexico 4.89 9.11 4.22

17. Spain 6.17 10.38 4.22

18. Saudi Arabia 4.38 8.48 4.1

19. Tunisia 3.25 7.32 4.07

20. Latvia 6.69 10.6 3.91

Source: Calculated from the Barro-Lee (2010, version 1.2) dataset, based on average total years of educational attain-
ment for the population aged 15 years and over. Based on Campante and Chor (2012)
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Table 9-9: Employment rate and labour force participation rate

Penetration rate Employment rate

  1991 2018 1991 2018

Algeria 44.44 41.3 35.4 36.4

Egypt 46.66 48.1 42.3 40.9

Libya 45.85 52.38 35.0 40.5

Mauritania 50.93 46.26 46.3 41.5

Morocco 50.25 45.35 42.8 41.32

Sudan 50.17 47.15 42.6 40.28

Tunisia 48.87 46.46 41.1 39.15

North Africa 48.2 46.7 40.8 40.0

China 79.05 68.72 77.19 65.57

India 58.6 51.93 55.2 46.79

Malaysia 62.2 64.6 59.82 62.04

Poland 61.64 56.86 54.18 54.82

Turkey 56.44 52.52 51.81 47.16

Vietnam 77.18 77.43 75.36 76.0

South Korea 60.33 62.97 58.87 60.53

Sweden 66.98 64.32 64.81 60.43

United States 65.07 62.02 60.64 59.88

Source: ILO

Table 9-10: Development of the financial system
Depth of financial 

institutions
 Accessibility 
of financial 
institutions 

Efficiency 
of financial 
institutions

Depth of financial 
markets

 Access to financial 
markets 

Efficiency of 
financial markets

0.07 0.1 0.84 0 0 0

0.1 0.11 0.83 0.15 0.36 0.32

0.1 0.15 0.7 0 0 0

0.02 0.14 0.59 0.03 0 0

0.43 0.4 0.72 0.22 0.5 0.07

0.04 0.06 0.61 0 0 0

0.2 0.36 0.79 0.09 0.01 0.11

0.5 0.49 0.84 0.7 0.24 1

0.29 0.27 0.58 0.59 0.2 0.54

0.21 0.56 0.61 0.34 0.34 1

0.82 0.33 0.83 0.86 0.71 0.32

0.3 0.65 0.79 0.23 0.45 0.36

0.33 0.15 0.82 0.1 0.01 0.35

Source: IMF, Financial development index 
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Table 9-11  Level of technological content of exports (as a % of total exports)

  Low Average High Total

Algeria 0.1% 0.2% 2.6% 2.9%

Egypt 4.5% 5.5% 19.9% 29.9%

Libya 2.0% 0.2% 2.2% 4.4%

Mauritania 0.6% 2.4% 12.0% 15.0%

Morocco 1.4% 26.5% 23.1% 51.0%

Sudan 0.1% 0.2% 1.4% 1.7%

Tunisia 4.5% 31.0% 18.3% 53.8%

North Africa 1.9% 9.4% 11.4% 22.7%

Emerging comparator countries

China 10.3% 25.3% 36.4% 72.0%

India 8.6% 15.4% 22.3% 46.3%

Malaysia 3.2% 11.9% 47.3% 62.4%

Poland 10.7% 34.5% 18.8% 64.0%

Turkey 13.1% 32.5% 10.9% 56.5%

Vietnam 4.8% 9.8% 36.8% 51.4%

Developed comparator countries

South Korea 10.3% 27.2% 46.7% 84.2%

Sweden 8.0% 34.7% 20.3% 63.0%

United States 4.2% 24.3% 29.8% 58.3%

Source: UNIDO

Table 9-12: Breakdown of jobs as per the vulnerability of sectors to the pandemic
Sector Impact Share in employment (%)

Algeria Egypt Libya Morocco Mauritania Sudan Tunisia

Education Weak 10.31 7.93 7.75 3.9 3.5 4.72 8.21

Human health and social work activities 3.56 2.96 3.76 1.06 1.5 1.96 3.01

Public administration and defense; 
mandatory social security

Weak 15.81 6 11.3 5.05 2.72 5.47 9.99

Production and distribution of electricity, 
gas and water

Weak 1.76 1.49 0.74 0.39 0.47 0.24 0.66

Agriculture; forestry and fishing Low - 
medium

9.86 23.79 18.91 34.69 51.27 39.94 13.03

Construction Medium 17.03 13.65 10.98 10.11 3.37 6.35 12.19

Finance and insurance Medium 0.66 0.66 1.25 0.93 0.49 0.33 0.97

Mining and quarrying Medium 1.56 0.15 1.46 0.69 1.01 1.58 0.61

Arts, entertainment and recreation and 
other services

Medium-
High

2.98 4.11 3.96 6.19 6.42 1.24 3.33

Transportation; storage and 
communication

Medium-
High

6.49 8.67 7.79 4.99 3.29 10.15 8.51

Accommodation and food services High 2.16 2.81 1.44 3.1 1.93 1.08 4.17

Real estate; commercial and administrative 
activities

High 1.71 2.54 3.75 2.13 1.74 3.92 3.09

Manufacturing activities High 10.39 12.4 8.73 10.52 8.09 8.04 19.09

Wholesale and retail trade; repair of motor 
vehicles and motorcycles

High 15.73 12.85 18.16 16.26 14.21 14.96 13.14

Source: calculation based on ILO data, 2020
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Table 9-13: Development of ICTs and connectivity

  Internet Develpoment 
Index

Networked Readiness 
Index

Mobile Connectivity 
Index 2016

 Inclusive Internet 
Index

Algeria 4.7 3 51.6 56.7 (74th)

Egypt 4.6 3.8 54.2 62 (65th)

Libya 4.1 53.6

Mauritania 2.3 2.5 33.6

Morocco 4.8 3.6 57.7 65.5 (59th)

Sudan 2.6 38.9 43.7 (91st)

Tunisia 4.8 4.1 60.3

North Africa 4.0 3.4 50.0

Emerging comparator countries

China 5.6 4.1 74.3 75.1 (36th)

India 3 3.9 55.6 71.7 (46th)

Malaysia 6.4 4.8 67.4 75.4 (35th)

Poland 6.9 4.2 75.8 82.3 (11th)

Turkey 6.1 4.1 65.6 71.7 (46th)

Vietnam 4.4 3.7 65 71 (50th)

Developed comparator countries

South Korea 8.9 5.5 78.3 84 (6 th)

Sweden 8.4 5.9 82.9 86 (1er)

United States 8.2 5.6 80.7 85.4 (3 rd)

Source: See Appendix. The score (out of 100) of the “Internet Inclusiveness” index is shown, along with country ranking.

Figure 9-1: Government spending and growth

  

Source: Based on author’s calculation, IMF data for government spending and real GDP from the World Development 
Indicators.  Public expenditure and growth are averaged over the period 2000-2017.
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Figure 9-2: Public spending trends (% of GDP)
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Figure 9-3: Countries with highest and lowest public revenues (% of GDP)
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Figure 9-4: Budget deficit (% of GDP)
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Figure 9-5: Public debt (% of GDP)
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Figure 9-6:Development of e-commerce (average for the period 2010-2017), comparator 
countries
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Figure 9-7: E-commerce

Development of e-commerce (average 2010 - 2017)
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659.2 Description of  
ICT indices

2016 Mobile Connectivity Index:  The 
Mobile Connectivity Index measures the 
performance of 165 countries against 
the key enablers of mobile internet 
adoption.  Its aim is to support the efforts 
of the mobile industry, governments and 
the international community as a whole 
to achieve the ambition of universal ac-
cess to the Internet.  Each country is 
scored on a scale of 0 to 100 for a range 
of indicators; a higher score reflects su-
perior performance in the provision of 
mobile Internet connectivity.  This web-
based tool makes it possible to explore 
the data used in the Mobile Connectivity 
Index and benchmark countries across a 
range of metrics.  Source:  GSMA

The Technology Achievement Index 
(TAI) is a composite index capturing how 
well countries participate in the network 
age.  TAI is part of the 2001 Human De-
velopment Index, initially developed by 
Desai et al.  It reflects the capacity of 
countries to develop and spread tech-
nology and enhance human skills.  TAI 
assesses the technological performance 
of countries and rates them based on 
their technological achievements.  It 
does not, however, measure the overall 
extent of their technological develop-
ment (Nasir et al.2011). It targets the 
technological performance of countries 
according to their capacity to create and 
use technology.  The countries included 
in the TAI index are  broken down in four 
sub-groups called Leaders (TAI> 0.5), 
Potential Leaders (TAI = 0.35-0.49), Dy-
namic Adopters (TAI = 0.20-0.34) and 
Marginalized (TAI < 0.20).  Source: Desai 
et al (2002), Measuring the Technology 

Achievement Index: Comparison and 
Ranking of Countries, Journal of Eco-
nomics, Finance and Accounting, 2016.

The 2016 Networked Readiness In-
dex measures how well an economy 
uses ICTs to drive competitiveness and 
improve well-being.  Data is collect-
ed from international agencies such as 
the International Telecommunications 
Union, UNESCO, other United Nations 
Agencies and the World Bank.  Other in-
dicators come from the World Economic 
Forum’s Executive Opinion Survey, com-
pleted by more than 14,000 business 
leaders from more than 140 countries. 
Source: World Economic Forum, 2016.

Global Innovation Index. Annual ranking 
of the world’s countries based on their 
capacity and success to innovate.  GII 
is published by Cornell University, IN-
SEAD and the World Intellectual Prop-
erty Organization, in partnership with 
other organizations and institutions, 
using both subjective and objective 
data from various sources, including 
the International Telecommunications 
Union, the World Bank and the World 
Economic Forum. Source: Global inno-
vation Index https://www.globalinnova-
tionIndex.org

The 2019 Inclusive Internet Index com-
missioned by Facebook and conduct-
ed by the Economist Intelligence Unit,  
seeks to measure the extent to which 
the Internet is not only accessible and 
affordable, but also relevant to all, al-
lowing usage that enables positive so-
cial and economic outcomes at the in-
dividual and group level. Source: The 
Economist Intelligence Unit ; https://
theinclusiveinternet.eiu.com/
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66 The Information and Communication 
Technology (ICT) Development Index.  
A synthetic index published by the Unit-
ed Nations International Telecommuni-
cation Union using globally agreed indi-
cators.  As such, it is a valuable tool for 
benchmarking the most important indi-
cators used to “ measure” the Informa-
tion Society. Source: Desai et al (2002), 
Measuring the Technology Achieve-
ment Index: Comparison and Ranking 
Of Countries, Journal of Economics, Fi-
nance and Accounting, 2016.

Competitive Industrial Performance 
(CIP) index.  The index rates the coun-
tries’ production capacity, intensity of in-
dustrialization and impact on the world 
market as key components of industrial 
performance.  Source: https://stat.unido.
org/database

9.3 Construction of the 
vulnerability score 

This section gives a detailed descrip-
tion of the construction methodology of 
the Pandemic Vulnerability Index (PVI) 
Dashboard. 

9.3.1 How to develop a 
vulnerability score? 
A very large number of methodologi-
cal approaches can be contemplated 
to construct a Pandemic Vulnerability 
Index (PVI) Dashboard for North Afri-
can countries.  This report proposes a 
scoring method directly inspired from 
the one used by the Financial Stability 

8 An epidemic involves the rapid development and spread of a contagious disease across humans over a given 
geographic area (region, country, etc.).  Conversely, a pandemic is an epidemic that pervades the whole population 
of a continent, if not the entire world.  WHO classified the Covid-19 epidemic as a pandemic on March 11, 2020, 
after the number of infected countries exceeded 100.

Board (FSB) and the Basel Committee 
on Banking Supervision (BCBS).  Actu-
ally, many parallels exist between the 
notion of pandemic risk and the notion 
of systemic risk, source of the previous 
global crisis in 2008, which warrant such 
an approach.

Broadly speaking, systemic risk may 
be defined as the risk that the entire fi-
nancial system might be under stress, 
impaired or in crisis, and that it could 
lead to serious consequences for the 
real economy.  In essence, systemic risk 
is a global risk to which all financial in-
stitutions of a national or international 
financial system are vulnerable.  Inci-
dentally, one of the authoritative articles 
in the academic literature on the sub-
ject (Greenwood, Landier and Thesmar 
(2015)) has adopted the terminology of 
banks that are “vulnerable” to systemic 
risk.  Exactly the same concept applies 
to the risk of a pandemic: this is a global 
risk to which all countries in the global 
economy are vulnerable depending on 
their own degree of vulnerability.  For 
the record, according to the definition 
proposed by the World Health Organi-
zation (WHO), a pandemic is an epidem-
ic8 with global spread. It is precisely this 
degree of vulnerability to this global risk 
by countries, particularly North Afri-
can, which we seek to identify through a 
measure of pandemic risk.

In the financial sector, measures of sys-
temic risk are used by international in-
stitutions in charge of regulation and 
macro-prudential supervision.  The mac-
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67ro-prudential policy is aimed at curbing 
systemic risk through the implementa-
tion of regulations covering the nation-
al or international financial system as a 
whole, in contrast to so-called micro-pru-
dential regulations, whose aim is to en-
sure the sustainability of financial insti-
tutions taken separately.  In this context, 
among other things, the systemic risk 
scores make it possible to identify sys-
temically important financial institutions 
(SIFIs) and banking institutions designat-
ed as global systemically important banks 
(G-SIBs). Upon identification, these insti-
tutions are subjected to special pruden-
tial regulations.  Here again, an analogy 
can be made with the risk of a pandemic.  
In a similar way, we suggest developing a 
pandemic risk score which can be used to 
benchmark countries against each other 
and, where needed, identify the most 
vulnerable countries.  

In addition, systemic risk and pandem-
ic risk share similarities with regard to 
their onset and propagation mecha-
nisms.  In the current financial context, 
Benoit et al. (2017) distinguish between 
different channels of systemic risk tak-
ing, i.e. between the mechanisms driving 
financial institutions to assume both sig-
nificant and correlated challenges.  They 
also describe contagion mechanisms, i.e. 
how losses may spread from one part of 
the financial system to another.  Next, 
they investigate the amplification mech-
anisms whereby minor shocks may have 
substantial impacts on the financial sys-
tem. This heuristic classification (onset, 
propagation and amplification) may be 
almost symmetrically applied to the pan-
demic risk.  The only difference lies in the 
onset, which, is in the case of a pandemic 
risk, exogenous by definition.

Finally, as with systemic risk, pandem-
ic risk may be considered as a concept 
that is “difficult to define, but easy to 
recognize once you see it”.  One reason 
for this difficulty is that both risks are 
inherently protean in nature.  As an ex-
ample, the systemic risk may relate to 
the size of financial institutions, with the 
largest banks putting the stability of the 
financial system at risk in case of bank-
ruptcy (Too-Big-to Fail paradigm).  An-
other possible definition is the pattern 
of interconnections between financial 
institutions: banks most interconnect-
ed to each other (cross-holdings, loans, 
etc.) making the financial system more 
vulnerable in case of failure (Too-Inter-
connected-to-Fail paradigm).  Or, it can 
be defined by the specific role of certain 
institutions in the organization of giv-
en financial markets with a criterion of 
non-substitutability.  Similarly, in its hu-
man, social and economic dimensions, 
the risk of a pandemic can be defined 
in many ways.  One can, for example, 
imagine a vision of health vulnerability 
focusing on a country’s or region’s abil-
ity to mobilize medical resources and 
enforce health regulations intended to 
stem the spread of an epidemic or pan-
demic.  But the notion of vulnerability 
may just as well refer to an economic di-
mension highlighting the brittleness of a 
country’s economic structures following 
an exogenous shock of this kind.  Finally, 
vulnerability can also refer to structural, 
social and institutional factors suscepti-
ble to compound the human, economic 
and social consequences of an epidemic.

This difficulty in defining unambiguously 
the notions of systemic risk and pandem-
ic risk is behind the wide range of statisti-
cal methods likely to be used to measure 
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68 such risks.  In their review of the litera-
ture, Bisias et al. (2012) had already iden-
tified 30+ systemic risk metrics less than 
four years after the financial crisis.  It is 
safe to assume that in the future there 
will be as many metrics for the pandemic 
risk.  The advantage however is that it is 
now possible to draw on the experience 
gained from systemic risk measures and 
to leverage this experience for the as-
sessment of pandemic risk. 

Of all systemic financial risk metrics, 
particularly noteworthy is the one cur-
rently adopted by the Basel Commit-
tee on Banking Supervision (BCBS) 
and the Financial Stability Board (FSB). 
This systemic risk score has been used 
every year in November since 2012 to 
identify systemically important finan-
cial institutions.  The systemic risk rat-
ing methodology is straightforward and 
intuitive (BCBS 2013 and 2014).  The 
score covers information derived from 
twelve indicators in five major vulnera-
bility categories: size, interconnected-
ness, substitutability, complexity, and 
cross-border activity.  A score is then 
computed for each of these five catego-
ries based on the aggregation of a set of 
associated indicators.  These scores are 
expressed in terms of “market share” 
and base points. For example, if a bank 
scores 100 in the “size” category, this 
means that its size (as measured by its 
total assets, for instance) equals 1% of 
the total assets of the 119 large interna-
tional banks used in the sample.  Using 
the category-based scores, the Basel 
Committee constructs a systemic risk 

9 Note also that there are similar methodologies for computing systemic risk scores by insurance companies 
(International Association of Insurance Supervisors, IAIS (2013)) and by other financial institutions (non-bank, 
non-insurance).  See Financial Stability Board - International Organization of Securities Commissions (FSB-IOS-
CO 2015).

score for each bank within the sample. 
Of note: to avoid discriminating in fa-
vor of a given facet of systemic risk, the 
Basel Committee uses a simple equal-
ly-weighted average of scores from all 
categories. Financial institutions scoring 
above the threshold of 130 base points 
will be considered global systemical-
ly important banks (G-SIBs) and will be 
subject, among other things, to regulato-
ry9 capital surcharges.

These systemic risk scores carry many 
benefits: simple to analyze by public 
decision-makers and totally transpar-
ent in their construction, so that arbi-
trary methodological choices are kept 
to a minimum.  They also avoid choosing 
one or the other of the different facets 
of systemic risk, thereby making it eas-
ier to pick up on weak signals. They do 
not require the implementation of any 
sophisticated econometric technique.  
They are fully reproducible and usable 
on a regular basis (annual frequency in 
the case of the Basel Committee).  They 
also make it possible to classify interna-
tional financial institutions according to 
their vulnerability to systemic risk.

Given the large number of similarities be-
tween pandemic risk and systemic risk on 
the one hand, and the advantages result-
ing from the scores currently being used 
by international institutions on the other 
hand, we suggest constructing a Pandem-
ic Vulnerability Index (PVI) Dashboard for 
North African countries taking the same 
approach used by the Basel Committee 
for scoring systemic risk. 
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699.3.2 Score construction 
methodology
Formally, each country indexed by 

 is characterized by a set of  
indicators (or statistics) clustered within 
categories indexed by .   In the 
following section, we will consider a set 
of  categories bringing together a 
total of  indicators.  Each catego-
ry comprises a variable number of indi-
cators making it possible to best capture 
its progress.  Where  is the number of 
indicators considered for the category 
, where by definition .

Each category is paired with a score, where 
 is the score of the category  mea-

sured for country . This score is reached 
by the aggregation of the  indicators 
of this category. Note  the indicator 

 of the category .  To avoid 
giving too much importance to some indi-
cators over others in the calculation of the 
score by category according to their vari-
ances, all indicator values are standard-
ized. Where  
is the standardized indicator.  Finally, by 
convention, all indicators have a positive 
effect on vulnerability.  For indicators with 
a negative impact, an inverse transforma-
tion of the type  was applied 
(before the standardization), thereby 
avoiding problems of null values. 

The score of the category  for the coun-
try  is therefore equal to:

Standardization through the sum over 
all countries of the value of the indi-

10 By construction, the sum of the scores for all countries is standardized, i.e. .

cators  is an arbitrary choice.  
In the framework of the systemic risk 
score, the Basel Committee on Banking 
Supervision and the Financial Stability 
Board justify this choice by interpret-
ing the ratio  as the share 
of the bank  in the « market » of the 
indicator .  This « market share » is ex-
pressed as a percentage.  Multiplying10 it 
by  leads to an interpretation us-
ing base points (Bps).  Understandably, 
when considering the pandemic risk 
score, interpretation based on “market 
share” becomes less relevant.  However, 
the fact remains that this standardiza-
tion makes it possible to compare the 
performance of country  for a certain 
indicator  relative to the sum (or in an 
equivalent way, the average) of the val-
ues measured for that indicator by all 
the countries in the sample.  In this way, 
it retains its full relevance.  Interestingly, 
other standardizations could have been 
used here.  A priori, no criterion makes 
it possible to prejudge the relative rel-
evance of these different standardiza-
tions.  However, the one selected offers 
the benefit of being used by various in-
ternational organizations in the same 
context as that of the pandemic risk. 

Using the category-based scores, it is 
possible to work out the aggregated 
score.  The vulnerability score of country 
, marked , is then defined as the weight-

ed sum of those obtained by this country 
in the  categories.  Formally, the pan-
demic risk score is then defined by 
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70 where  refers to the weight of the cat-
egory  in the aggregate score.  As part 
of systemic risk analysis, the Basel Com-
mittee and the Financial Stability Board 
have determined to treat each catego-
ry with equal weight by deciding that 

.  This is based on the rationale 
that when faced with a multifaceted 
risk, it is best not to overweight any one 
vulnerability so that the weak signals of 
risk can be picked up on.  A similar log-
ic will be used here, whereby an equally 
weighted sum of the category scores is 
utilized to define the aggregated vulner-
ability score to the pandemic risk.

Finally, to avoid any influence of extreme 
values on the aggregated score, we have 
set maximum11 values on the aggregated 
score by category.   Thus, if we rate 
the threshold value for the score of cat-
egory , the aggregate score of the pan-
demic risk of country  becomes:

11 By the same token, under the systemic risk score, the Basel Committee on Banking Supervision and the Finan-
cial Stability Board assign a maximum value to the “substitutability” category score.

In the following section, we have chosen 
a single maximum value for all the catego-
ries, , set at . A series of ro-
bustness exercises indicate that the choice 
of this value has little impact on country 
rankings, since in no instance does a coun-
try ever surpass maximum values in sever-
al categories at the same time.   

9.4 List of indicators 
considered in the 
vulnerability score

The list of indicators used to construct the 
vulnerability score is shown in Table 9-10.

Table 9-14. List of the indicators and the categories used in the score
Categories Indicators

Spread of virus Percentage of cumulative cases among the population

  Growth rate of cumulative cases

  Covid-19 lethality rate (number of deaths/number of cases)

  Mortality ratio (number of deaths/population)

Health vulnerabilities Urban density

  Population density 

  Percentage of population aged 65+ 

  Prevalence of chronic diseases (diabetes, cancer, HIV)

  Mortality rate associated to these diseases

Economic vulnerability of the 
population

Rate of poor workers

  Poverty rate among the population

  Self-employment ratio
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Categories Indicators

  Percentage of employments in the risk sectors

  Total unemployment rate

  Youth unemployment rate 

  Female unemployment rate 

  Labour force participation rate

  Gini index of income distribution 

  Gender-specific Gini index of income distribution 

  Illiteracy rate

  Share of imported food

  Share of social coverage expenditure in GDP

Healthcare provision capacity Number of hospital beds per 1,000 inhabitants

  Number of doctors per 1,000 inhabitants

  Share of health expenditure in GDP 

Health system performance indicator

Economic structure Diversification of production

  Export diversification (products)

  Geographical diversification of exports

  Technological content of exports

  Economic complexity index

  Value added share of services

State capacities Tax ratio and social contribution as a % of GDP 

  Tax revenue ratio excl. natural resources 

  Fiscal deficit-to-GDP ratio

  External debt as a % of GDP 

Debt of the central government as a percentage of the GDP

Debt service as a % of GDP

Adaptive capacity Internet (access, infrastructures)

  Financial inclusion indicator

  Global Innovation Index

  Share of enterprises adopting digital transformation

  Human capital index

  Index of Economic Freedom

  Competitiveness Index

  New business density

  Ease of entrepreneurship index 
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9.5 Global vulnerability 
score properties

Table 9-11 lists the 20 countries most 
vulnerable to the risk of a pandemic ac-
cording to our indicator. Countries iden-
tified as the most vulnerable are those 
where the epidemic proved to be the 
most severe (typically Belgium, Italy and 
Spain), those heavily affected by the eco-
nomic impact of the pandemic (Nigeria), 
or those whose governance structures 
and health capacities are seriously de-
teriorated (Afghanistan, Madagascar, 
etc.), for whom the consequences of the 
pandemic may be feared, but whom un-
til now have often been little affected 
ex-post by the crisis, both humanly and 
economically.  These results indicate 
that a vulnerability score is not to be an-
alyzed as a predictor of economic or hu-

man consequences of a hazard.  Rather, 
it represents a punctual assessment of 
the vulnerabilities likely to contribute to 
the onset or exacerbation of the conse-
quences of such hazard.  But then again, 
there is no certainty about whether or 
not this hazard will actually occur, nor 
about its magnitude.  To put it another 
way, the analysis of vulnerability involves 
looking at the factors and mechanisms 
facilitating the spread of a hazard and 
the emergence of adverse consequenc-
es, and is in no way an analysis of the im-
petus behind these effects. 

Conversely, Table 9-12 outlines the 20 
countries least vulnerable to a pandemic 
risk.  These are mainly Western Europe-
an, Baltic, Asian or Pacific Rim countries.  
The country identified as least vulner-
able to the risk of an epidemic is New 

Categories Indicators

Governance Government effectiveness index

  Bureaucratic quality index

  Corruption control index

  Rule of law index

  Civil liability index

Table 9-15: List of the most vulnerable countries within the meaning of the vulnerability score
Rank Country Score Rank Country Score

1 Madagascar 135 11 Sudan 96

2 Mali 130 12 Mozambique 94

3 Afghanistan 130 13 Guinea 93

4 Liberia 128 14 Angola 93

5 Cameroon 117 15 Thailand 93

6 Mongolia 116 16 Yemen 90

7 Nigeria 101 17 Italy 89

8 Singapore 101 18 Haiti 89

9 Belgium 97 19 Nicaragua 88

10 Sierra Leone 96 20 Comoros 87

Source: Vulnerability scores as calculated by the authors.
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Zealand.  Note that no North or South 
American country is among the least vul-
nerable countries.

Figure 9-8 illustrates the score distri-
bution by category across all countries 
in the sample.  The scores with the most 
concentrated distribution fall into the 
“Adaptive capacity”, “Economic vulnera-
bility of the population”, and “Health vul-
nerabilities” categories, with respective 
standard deviations of 27%, 31%, and 
35%.  In contrast, the most widely dis-

persed scores fall into the “Governance” 
and “Spread of virus” categories, with 
standard deviations of 77% and 70%.   A 
check is also made to ensure that very 
few scores are actually truncated by 
the maximum value, i.e. equal to 400.  
Note also that the distributions of these 
scores are fairly smooth.  Only gover-
nance score tends to follow a bimodal 
distribution, with a set of countries with 
good governance and a more limited set 
of countries, whose mode of governance 
leaves them highly vulnerable.

Table 9-14: The least vulnerable countries in the sense of the vulnerability score
Rank Country Score Rank Country Score

149 New Zealand 40 139 Finland 48

148 Slovak Rep. 44 138 Denmark 49

147 Tcheck Rep 45 137 Malaysia 50

146 Norway 45 136 Vietnam 50

145 South Korea 46 135 Slovenia 50

144 Estonia 47 134 Autriche 50

143 Poland 47 133 Island 51

142 Lituania 47 132 Israel 52

141 Latvia 47 131 Germany 53

140 China 47 130 Fiji 53

Source: Vulnerability scores derived from authors’ own calculations. 
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Figure 9-8: Breakdown of scores by category

0

0

0

10

20

30

40

50

60

70

80

90

5

25

20

35

15

30

10

40

10

20

30

40

50

60

70

80

90

0

10

20

30

40

50

60

70

80

[0,46]

[24, 44]

[38, 64]
[64, 90] [116, 142] [168, 194] [220, 246] [272, 298] [324, 350]

[90, 116] [142, 168] [194, 220] [246, 272] [298, 324]

[44, 64] [84, 104] [124, 144][64, 84] [104, 124] [144, 164]

[46,92] [92,138] [138,184] [184,230] [230,276] [276,322] [322,368] [368,414] [28, 51]

[33, 58]

[58, 83]

[83, 108]

[108, 133]

[133, 158]

[158, 183]

[183, 208]

[208, 233]

[233, 258]

[258, 283]

[283, 308]

[308, 333]

[333, 358]

[358, 383]

[383, 408]

[51, 74]

[74, 97]

[97, 120]

[120, 143]

[143, 166]

[166, 189]

[189, 212]

[212, 235]

[235, 258]

[258, 281]

[281, 304]

[304, 327]

[327, 350]

[350, 373]

[373, 396]

[396, 419]

Spread of the virus

0

5

15

25

35

10

20

30

40

[39, 57] [57, 75] [75, 93] [93, 111] [111, 129] [129, 147] [147, 165] [165, 183] [183, 201] [8, 59] [59, 110] [110, 161] [161, 212] [212, 263] [263, 314] [314, 365] [365, 416]

Health vulnerabilities 

Economic vulnerability of the population Sanitary capacity

Economic structure State capacity 

Ability to adapt Governance

0

10

0

10

20

30

40

50

60

70

20

0

20

40

60

80

100

120

140

30

40

50

60

70

[15, 45] [45, 75] [105, 135] [165, 195][75, 105] [135, 165] [195, 225]

Source: Vulnerability scores by category as calculated by the authors. Histograms were calculated for all 149 countries 
in the sample.


