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Early estimates of the impact of the COVID-19 pandemic on GDP: a case study of 
Saudi Arabia
David Havrlant a, Abdulelah Darandarya and Abdelrahman Muhsenb

aEnergy and Macroeconomics, King Abdullah Petroleum Studies and Research Center (KAPSARC), Riyadh, Saudi Arabia; bPolicy and Decision 
Science, KAPSARC, Riyadh, Saudi Arabia

ABSTRACT
The COVID-19 pandemic has affected economic sectors in a very heterogeneous way. In the early 
stages of the economic lockdown, only limited economic data, if any, related to the event were 
available. With the government’s discretionary measures to contain the infection, it became 
obvious that some sectors will suffer more than others. We have used this information within 
the input-output framework to calibrate demand shocks to individual sectors and to obtain early 
estimates of the impact on sectoral and overall GDP. Given the high level of uncertainty, we 
designed three scenarios, reflecting the severity of the shock, its sectoral distribution, and the time 
needed for recovery, and applied to the Saudi economy. The negative impact on headline GDP in 
2020 is estimated to range from −4.8% to −9.8% compared to the baseline level, while the 
government’s fiscal countermeasures result in a positive effect of some 2.5% in real GDP. The 
study also shows how to accommodate a qualitative shift in economic conditions given the still- 
evolving pandemic. We consider the potential situation of a second wave of the infection that 
would enforce a protracted lockdown and imply second-round effects.

KEYWORDS 
COVID-19; input-output 
framework; scenario analysis; 
Saudi economy

JEL CLASSIFICATION 
C67; O11; O47; O53

I. Introduction

The COVID-19 pandemic has interrupted economic 
and social activity globally at an unprecedented pace. 
The international movement of goods has been lim-
ited to the necessary minimum, often solely for deliv-
eries of protective and healthcare equipment. Many 
countries have implemented severe domestic restric-
tions not seen since the Second World War, including 
domestic travel bans, partial or full movement restric-
tions, and the closure of schools, factories, shops and 
services. The globalized world has entered the largest, 
fastest and most serious shock in modern history, 
posing economic, healthcare, social, moral, coopera-
tive and leadership challenges to societies.

This study provides early estimates of the impact 
of the COVID-19 pandemic on the gross domestic 
product (GDP), at a time when only limited eco-
nomic data are available. It also addresses the sub-
stantial heterogeneity of the shock across economic 
sectors, with some sectors affected significantly more 
than others. The estimation is applied to Saudi 
Arabia’s economic activity, introducing both the 
negative impacts of economic lockdown and the 

positive effects of the government’s countermea-
sures. The estimation is carried out within the input- 
output framework (Leontief 1936, 1951), using the 
Saudi Vision 2030 Input-Output Table (IOT) 
(V2030 IOT) for the year 2020 to design and evalu-
ate three scenarios which differ in their assumptions 
of the severity, sectoral composition and the dura-
tion of the economic shock.

The V2030 IOT scenario analysis shows that the 
negative impact of the COVID-19 economic lock-
down on overall GDP ranges from −4.8% to −9.8% 
compared to the baseline level. This negative impact is 
partially offset by the government’s fiscal countermea-
sures, resulting in a positive counter effect of some 
2.5% in real GDP. Assuming a hypothetical economic 
expansion of 2% in a world in which COVID-19 did 
not occur, the estimated annual decline in overall 
GDP ranges from −0.5% to −5.7% in 2020. 
However, should a second wave of the infection 
occur, enforcing a protracted lockdown and giving 
way to second-round effects, the assumptions of the 
simulation change qualitatively and imply the need 
for another set of scenarios.
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II. Vision 2030 IOT and data inputs

In general, the input-output framework provides 
a useful quantification of linkages and interdepen-
dencies across sectors of the economy. Given the 
high sectoral granularity, the IO models help to 
understand the implications of various government 
policies and measures for a particular industry, 
a group of sectors, or the whole economy. The 
IOT reflects in principle the country’s System of 
National Accounts (United Nations 1999, 2008), is 
thus well suited for measuring and modelling eco-
nomic activity and its adjustments from various 
perspectives (Stone 1961), including GDP, value- 
added, household income, imports and exports, or 
the overall size of the economy.

To address the heterogeneous shocks to indivi-
dual economic sectors, we use the V2030 IOT 
(Havrlant and Soytas 2020), which accurately 
reflects the current structure of the Saudi economy 
and consists of 50 sectors, including the key sectors 
addressed in the Vision 2030 (CEDA 2016) trans-
formation plan. To use an appropriate IOT is of 
particular importance, given the significant struc-
tural shifts in the Saudi economy due to the 
ongoing economic transformation and diversifica-
tion (Beidas-Strom, Rasmussen, and Robinson 
2011). The V2030 IOT has a standard structure, 
as shown in Table 1.

The transaction matrix Z represents flows of 
intermediate inputs and outputs between all 

economic sectors, having nxn dimensions for an 
IOT with n sectors (Miller and Blair 2009). The row 
sums of Z form the vector of the intermediate out-
puts u, while the column sums form the vector of 
intermediate inputs v. Required inputs from 
abroad are represented by the vector of imports 
m. All other domestic production inputs, in the 
form of employee compensation, government 
taxes, capital use and profits, are captured in the 
value-added matrix G, which sums up column-wise 
to the overall value-added vector g.

All the final goods and services produced in the 
economy are represented by the final demand 
matrix F. These are purchased by households for 
consumption, by the government, by business 
owners for investment and exported abroad. The 
row sums of F form the vector of final demand f . 
The intermediate input, imports and value-added 
sum up to the total input x, while intermediate 
output and final demand add up to the total output, 
also denoted x, with these being equal for each 
sector. With σ representing an appropriate unit 
vector we get 

x ¼ Zσ þ f ¼ uþ f : (1) 

The matrix of technical coefficients A, also called the 
direct requirements matrix, is derived directly from 
the inter-industry transaction matrix Z and total 
output x. The total output vector has to be trans-
formed into a diagonal matrix x̂ (diagonalized), so 

Table 1. Structure of the V2030 IOT.
Inputs (purchases)/ 
Outputs (sales)

Sector 
(1)

Sector 
(2) . . .

Sector 
(n-1)

Sector 
(n)

Intermediate 
Output

Household 
consumption

Government 
purchases

Investment 
expenditure Exports

Final 
Demand

Total 
Output

Sector (1) u (1) f (1) x (1)
Sector (2) u (2) f (2) x (2)
. . . Z . . . F . . . . . .
Sector (n-1) u (n-1) f (n-1) x (n-1)
Sector (n) u (n) f (n) x (n)
Intermediate input v (1) v (2) . . . v (n-1) v (n)
Imports m (1) m (1) . . . m (n-1) m (n)
Taxes less subsidies 

on products
Intermediate 

consumption
Compensation of 

employees
Other taxes less 

subsidies on 
product.

G

Consumption of fixed 
capital

Net operating surplus
Value added at basic 

priceS
g (1) g (2) . . . g (n-1) g (n)

Total inpuT x (1) x (2) . . . x (n-1) x (n)
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that the resulting A matrix has appropriate dimen-
sions as 

A ¼ Zx̂� 1: (2) 

The individual technical coefficient aij ¼ zij=xj 
measures a fixed proportion between input and 
output in a particular sector. Within this structure, 
the input-output model relates to the economy’s 
total output and final demand in the following 
manner 

x ¼ Axþ f ; (3) 

with f standing for final demand. This formula can 
be rewritten as 

x ¼ I � Að Þ
� 1f ¼ Lf ; (4) 

The above equation is key for input-output analy-
sis, with final demand being directly linked to the 
total output of the economy. The matrix inverse is 
referred to as the total requirement matrix or the 
Leontief inverse matrix and denoted as L. It is 
suited for investigating the overall impact of chan-
ging the final demand for a single sector or a group 
of industries on the economy. The column-sums of 
the L matrix represent simple output multipliers 
that incorporate both the direct and indirect effects 
of adjustments to final demand.

Other types of requirement matrices and multi-
pliers can be constructed based on the Leontief 
inverse (Ten Raa and Rueda-Cantuche 2003; 
Jansen and Ten Raa 1990), such as one related to 
the value-added providing the standard value- 
added multipliers. 

Lg ¼ ĝTx̂� 1L (5) 

In a similar manner, we construct a GDP-related 
requirement matrix, Lgdp, based on a vector of final 
demand less imports, with gdp ¼ f � mT . Such 
a matrix maps changes in final demand to overall 
adjustments in economic activity, including direct 
and indirect effects. 

Lgdp ¼ cgdpTx̂� 1L (6) 

We can now calculate the impact on sectoral GDP, 
gdp1, by imposing heterogenous shocks to the sec-
toral final demand f 1, as represented in the follow-
ing equation. The impact on headline GDP is the 
sum of all sectors. 

gdp1 ¼ Lgdpf 1 (7) 

It is important to set up the shocks to final demand 
in an adequate and credible way, so that they reflect 
the underlying adjustments in the economy, in the 
context of the COVID-19 lockdown. In the early 
stage of the pandemic, we have taken into account 
mainly the discretionary measures of the govern-
ment along with the obvious restrictions on global 
travel and trade, implying a steep downturn in 
demand for specific commodities, goods and ser-
vices. The design of appropriate shocks is discussed 
in the following section.

III. Scenario design and sectoral shocks

In the early stages of the COVID-19 lockdown, 
only limited hard economic data, if any, related to 
the event was available, as it is usually published 
with some lag. Higher-frequency data such as infla-
tion may have a lag of 1 month, while for quarterly 
data such as GDP, the lag may extend up to one 
quarter. Moreover, most data are subject to further 
revisions, particularly at a time of large adjustments 
and uncertainty. Given these circumstances, 
assumptions based on expert judgement and anec-
dotal evidence are key to economic simulations and 
estimates.

Given the high level of uncertainty around 
COVID-19, we have designed three different 
impact scenarios – moderate, medium and severe. 
These differ (i) in the severity of the main shock – 
an assumption of how much final demand was 
affected at the peak of the crisis; (ii) in the distribu-
tion of the shock among economic sectors – an 
assumption of the exposure of individual economic 
sectors to the lockdown, with some sectors affected 
more than others, and (iii) in the time needed for 
economic activity to recover – an assumption of 
how long the economic lockdown and its aftermath 
might take.

In this simulation exercise, we exploit the advan-
tage of the sectoral granularity of the V2030 IOT 
using all 50 sectors. However, there are many ways 
to introduce a shock to such a detailed IOT. 
Therefore, we have limited these options and have 
defined a set of six initial shocks used in each of the 
three impact scenarios. These initial shocks are 
then distributed across economic sectors within 
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the IOT. We believe that such a limitation 
enhances the clarity of the initial shock to final 
demand and facilitates comparisons across the 
scenarios.

It is generally assumed that individual sectors of 
the economy are exposed to the COVID-19 crisis 
in varying degrees. In this respect, the healthcare 
sector is likely to be affected to a different extent 
than the retail sector, and the oil sector is likely to 
be exposed in a different way than the transporta-
tion sector. It needs to be emphasized that the main 
shock represents the expected decline in final 
demand in the second quarter (Q2) of 2020, 
which is expected to be the most negatively affected 
quarter of the year. The six types of initial shocks 
vary in severity, as shown in Table 2. As such, 
a highly exposed sector such as air transport may 
be assigned a severe main shock of −80%, while 
a less affected sector such as water transport may be 
assigned a significantly milder initial shock 
of −10%.

The V2030 IOT is based on yearly data. Thus, 
each sectoral shock must eventually be recorded as 
an annual adjustment to final demand. At the same 
time, we would like to introduce a time aspect into 
the simulation, so that the duration of the eco-
nomic lockdown may be taken into account. This 
is achieved by a variation in the quarterly profile of 
the negative shock, as follows.

Only a marginal part of the main shock of 5% is 
introduced in Q1 2020, with the gradual imple-
mentation of discretionary measures to mitigate 
the spread of the virus starting in mid-March. It 
is assumed that the main negative impact is 
recorded in Q2 2020, which shows the most pro-
nounced deviation from the baseline. Meanwhile, 
the economy is expected to start recovering in the 
following quarter, Q3 2020. We expect that 
a gradual relief of the initial overload of the health-
care system, improvement in supplies of medical 

equipment, the introduction of better tracking 
options of the spread, but also the increasing pres-
sure on returning to work, will imply a gradual 
reopening of businesses and the economy.

The extent to which sectoral activity has recov-
ered from the main shock introduces the time 
aspect into the simulation and also differentiates 
the scenarios. While the economy is opening up, 
the main shock is expected to recede to only 1/3 in 
Q3 2020 in the moderate scenario, to 1/2 in the 
medium scenario, and to remain at 2/3 in the 
severe scenario. This reflects how successful is the 
mitigation of the spread and how strong the pres-
sure to reopen businesses and return to work. 
Finally, sectoral activity is expected to fully recover 
in the last quarter of the year. The link between the 
quarterly dynamics and the annual adjustment to 
final demand is illustrated in Table 3 for the type 1 
main shock of −10% resulting in an annual shock 
of −3.9%.

In the moderate impact scenario, we also apply 
an adjustment to the distribution of the shocks. 
The oil and gas sector is given a milder initial 
shock by one-degree, compared with the other 
scenarios. This adjustment reflects a higher degree 
of complexity and uncertainty as to the channels 
impacting the oil and gas sector domestically and 
internationally. Despite a drastic reduction in glo-
bal demand for oil due to the COVID-19 economic 
downturn, Saudi Arabia’s oil exports may show 
some resilience, predominantly linked to it gaining 
market share (Dagoumas et al. 2018). This may 
partially outweigh the fall in demand in the short 
term, leaving the contribution of the oil and gas 
sector to real GDP growth almost unchanged. 
However, the sector’s performance in the medium- 
term will likely be affected by other factors, such as 
a reduction in corporate income due to the low oil 
price or limited investment expenditure due to 
a subdued global economic outlook (Jawadi and 

Table 2. Six main shocks in Q2 2020 for the three impact 
scenarios.

Shock 
type

Moderate scenario 
(in %)

Medium scenario 
(in %)

Severe scenario 
(in %)

1 0 0 0
2 −10 −10 −15
3 −20 −20 −25
4 −40 −40 −45
5 −60 −60 −65
6 −80 −80 −85

Table 3. Quarterly profile of the negative shock resulting in an 
annual adjustment.

Date
Deviation from 
baseline (in %)

Level of 
final 

demand

Quarterly 
change (QoQ in 

%)
Annual shock 

(YoY in %)

Q1 2020 −0.5 99.5 −0.5
Q2 2020 −10.0 90.0 −9.5
Q3 2020 −5.0 95.0 5.6
Q4 2020 0.0 100.0 5.3 −3.9
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Ftiti 2019). Overall, the domestic oil industry’s 
supporting and limiting factors are assumed to be 
almost balanced in the moderate scenario, in con-
trast to the other cases.

In the medium and severe impact scenario, the 
distribution of main shocks among sectors is iden-
tical. Increased market share for the domestic oil 
and gas sector is expected to be outweighed by the 
reduction in corporate income and subdued global 
demand for oil in a low-price environment. As 
discussed above, the exposition of the domestic 
oil and gas industry, which accounts for 
a substantial contribution to Saudi GDP, is subject 
to considerable uncertainty at this stage. In addi-
tion, a steeper initial decline is assumed across the 
whole economy for the severe scenario. The 
expected main shock in Q2 2020 is reinforced by 
additional −5 percentage points for each type of 
predefined shocks, except the zero-impact shock. 
Table 4 summarizes the major differences among 
all three scenarios.

IV. The negative impact on headline and 
sectoral GDP

The three scenarios enter the simulation as adjust-
ments to the sectoral final demand, with the calcula-
tion of the negative impact on sectoral GDP based on 
the V2030 IOT multipliers. The addition of impacts 
across all sectors results in the deviation of headline 
GDP from its baseline level. It is important to note 
that this does not yet represent an estimate of the 
annual GDP growth rate; it accounts solely for the 

negative impact on economic activity. A total devia-
tion in GDP of −4.8% is estimated for the moderate 
impact scenario, with the oil and gas sector being 
exposed to less of the initial shock, and the economy 
experiencing a faster recovery. For the medium sce-
nario, which is considered the most likely at this stage, 
the overall negative impact sums up to −7.2% in real 
GDP. Finally, considering the steeper initial decline 
for all sectors, along with a more gradual pace of 
recovery, the overall deviation of headline GDP 
from the baseline is −9.8% in the severe scenario.

An early estimate of mid-April 2020 relies on 
assumptions and expert judgement, along with 
anecdotal evidence and an early evaluation of the 
government’s measures. Some assumptions are 
likely to prove correct as the situation evolves and 
the economic data arrives, some less so. 
Meanwhile, there is an additional layer of uncer-
tainty about how the COVID-19 pandemic would 
develop and bring about additional longer-term 
consequences. For example, will there be another 
wave of the infection and a prolonged economic 
depression on a global scale? If these unfavourable 
events were to unfold, the estimate would require 
a more adverse set of assumptions.

Indeed, a potential second wave of the infection 
that would force an extended lockdown represents 
a substantial change to the country’s economic 
landscape. We have considered a more aggravated 
set of scenarios to show that our early estimates 
approach can easily accommodate a qualitative 
shift in assumptions. We keep our expectations 
about the initial severity and the sectoral distribu-
tion of the shock unchanged but extend the dura-
tion of the shock further into the final quarter of 
the year. The sectoral activity does not recover fully 
in Q4 2020 but remains persistently below the 
baseline. The pattern in the gradual fade-out of 
the main shock across quarters is maintained 
until the end of the year. In the case of a second 
wave of the COVID-19 infection, the estimated 
negative impact on headline GDP ranges from 
−5.2% to −12.4% in 2020, with the potential for 
this negative impact to spill over to the 
following year.

Second-round effects predominantly linked to the 
labour market response could materialize in such 
a case, especially concerning foreign workers and the 
potential for them to leave the country. This would 

Table 4. Main differences among impact scenarios.
Moderate 
scenario Medium scenario Severe scenario

Initial 
magnitude

Zero-impact 
shock and 
other shocks 
ranging from 
−10% to −80%

Zero-impact 
shock and 
other shocks 
ranging from 
−10% to −80%

Zero-impact 
shock and 
other shocks 
ranging from 
−15% to −85%

Sectoral 
distribution

Oil and gas sector: 
supportive 
channel almost 
on par with 
limiting 
channels

Oil and gas 
sector: 
supportive 
channel 
outweighed 
by limiting 
channels

Oil and gas 
sector: 
supportive 
channel 
outweighed 
by limiting 
channels

Recovery time Faster recovery: 
Q3 2020 shock 
at 1/3 of the 
main shock

Medium 
recovery: Q3 
2020 shock at 
1/2 of the 
main shock

Gradual recovery: 
Q3 2020 shock 
at 2/3 of the 
main shock
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further intensify the downward pressure on domestic 
consumption, along with the increase of the value- 
added tax (VAT) to 15% from 5% effective from 
1 July 2020. The VAT hike is expected to make 
a dent to the household’s disposable income and 
thus spending, especially given the elevated uncer-
tainty that usually drives the propensity to create 
savings. At the same time, analysing the effects of 
the VAT increase in detail is out of the scope of this 
paper. The government’s budget would also come 
under more pressure due to the protracted lockdown, 
as income is reduced while expenditures on automatic 
stabilizers such as social transfers increase. Another 
layer of potential effects is represented by long-term 
adjustments in the area of psychological attitudes, 
habits and expectations of economic agents. At the 
early stage of the pandemic and the still-evolving 
global response, uncertainty about future develop-
ments is high. As such, we provide a flexible tool to 
address such pronounced and discretionary adjust-
ments to economic conditions.

Applying the V2030 IOT framework allows us to 
have sectoral GDP impacts at our disposal, includ-
ing direct and indirect effects. Understandably, the 
most severe impact on GDP is recorded in sectors 
with the largest direct shocks to final demand, such 
as recreational activities, air and road transport and 
retail trade. Table 5 shows the sectors most and 
least impacted under the medium scenario.

At the same time, even sectors with assumed zero 
direct shocks in Q2 2020, such as agriculture, health-
care or public administration are affected through 
their links with the rest of the economy. The transla-
tion of the shock to sectoral GDP impacts is also 
shaped by the import intensity of a given economic 
activity. This is one of the advantages of the input- 
output framework: a direct shock to one sector can be 
transmitted to other sectors, depending on the 
strength of their external and inter-industry linkages.

V. Countermeasures of the Saudi government

Governments worldwide have implemented a wide 
range of policy initiatives to combat COVID-19. Also, 
the Saudi government has responded boldly and has 
been active in communicating with the public. As 
a result, people have adjusted their daily routines, 
with most activities, and hence the spread of the 
virus, substantially reduced. The early measures 

taken by the Saudi government include a night-time 
curfew for 21 days in most cities, a 24/7 curfew for 
Mecca and Medina, domestic and international travel 
restrictions, suspending prayers at mosques, the clo-
sure of all schools and universities, the closure of non- 
essential shopping malls, suspending attendance at 
workplaces, along with covering expenses for 
COVID-19 medical treatment for all in the country.

The challenge presented by the pandemic is two-
fold. On the one hand, there is a clear imperative to 
protect lives and prevent an extreme overload of the 
medical system. A lockdown buys time to boost 
healthcare capacity and stockpile protective equip-
ment. On the other hand, any reduction in social 
and economic activity has economic costs, with 
many factories not producing goods, most shops 
closed, and services discontinued. This is the direct 
economic impact, which opens up potential second- 
round challenges associated with adverse impacts on 
the labour market and other economic areas.

In this challenging environment, the Saudi govern-
ment has taken various measures to protect and sup-
port its economy. In this simulation exercise, we focus 
on fiscal support measures that can partially offset the 
short-term direct economic impact of COVID-19 and 
are relatively straightforward to implement in the 

Table 5. Most and least affected sectors under the medium 
scenario.

COVID-19 sectoral 
impact

Shock 
type

Main shock in 
Q2 2020 (in %)

Annual 
shock (in 

%)
Impact on 
GDP (in %)

Recreational, 
cultural, sporting 
activities

6 −80.0 −31.0 −23.1

Aircraft 
manufacturing

5 −60.0 −23.3 −23.1

Air transport 6 −80.0 −31.0 −21.9
Motor vehicles, 

trailers and semi- 
trailers

4 −40.0 −15.5 −15.3

Refined petroleum 
products

4 −40.0 −15.5 −14.1

Road transport 4 −40.0 −15.5 −12.7
Wholesale retail 

trade
4 −40.0 −15.5 −12.0

Crude oil and natural 
gas

3 −20.0 −7.8 −8.1

. . . . . . . . . . . . . . .
Agriculture 1 0.0 0.0 −1.9
Health and social 

work
1 0.0 0.0 −1.8

Food products, 
beverages and 
tobacco

1 0.0 0.0 −0.5

Public 
administration; 
social security

1 0.0 0.0 −0.2
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input-output framework. The Saudi government 
has committed to a 70 billion Saudi riyal (SAR) 
($18.7 billion) private sector support package.

This fiscal support package is allocated among 
various sectors in the V2030 IOT according to the 
following guidelines: (i) six types of positive shocks 
are applied on an annual basis, ranging from 6% to 
30% of sectoral final demand; (ii) sectors with the 
largest negative exposure receive more funding 
within the fiscal support programme, while sectors 
that are expected to not be directly affected receive 
less fiscal support; (iii) essential sectors such as 
healthcare receive more fiscal stimulus compared 
to non-essential activities.

The distribution of fiscal stimulus among sectors 
and the magnitude of the predefined positive shocks 
are kept unchanged across the scenarios. We do not 
apply any variation in terms of quarterly timing 
across scenarios, as the fiscal support is expected to 
be delivered with the utmost urgency regardless of the 
lagged economic data. The positive effect of the fiscal 
stimulus on GDP in percentage terms, as a deviation 
from the baseline level, is similar in all three scenarios, 
ranging from 2.4% to 2.6%. A slight variation arises 
according to the difference in the comparative base 
case for each scenario, with calculations being pro-
cessed at GDP levels to maintain precision and the 
summability of sectoral GDP contributions.

VI. Expected annual GDP growth

An overview of the negative impact of the COVID-19 
pandemic on GDP, along with the positive effect of 
the fiscal countermeasures, provides the upper seg-
ment of Table 6. It should be noted that these are 
deviations from a baseline level. Looking at the med-
ium scenario, considered to be the most likely at this 
stage, the negative impact on GDP of the COVID-19 
economic lockdown falls to −7.2% from the baseline. 
In contrast, the positive effect of the government’s 
fiscal countermeasures offsets this by 2.5%, resulting 
in a total deviation of −4.9% from the baseline level.

Let us assume a hypothetical 2% GDP growth 
rate between 2019 and 2020 in a world without 
COVID-19. This represents a supposed starting 
point for incorporating both the negative impact 
of the COVID-19 lockdown and the positive effects 
of government countermeasures, so that we can 
move on to estimating GDP growth rates. Under 

such an assumption, the overall GDP in the med-
ium scenario is estimated to decline by 3.0% in 
2020 year-on-year. The lower part of Table 6 
shows the range of growth rate estimates across 
scenarios, with headline GDP estimated to decline 
between −0.5% and −5.7% annually in 2020.

As discussed, the overall negative impact on 
GDP would be considerably larger in the case of 
a second wave of the infection and an extended 
economic lockdown. The projected outcomes of 
this alternative set of economic conditions are 
shown in table 7.

Should these unfavourable events materialize, 
the annual decline in GDP is estimated to range 
between −0.9% and −8.3% in 2020, with the poten-
tial for this to spill over to the following year.

VII. Conclusion

The input-output framework has been applied in an 
innovative way to provide early estimates of the impact 
of the COVID-19 pandemic on GDP at a time when 
no, or limited, hard economic data related to the event 
are available. It also addresses the substantial hetero-
geneity in which individual economic sectors have 
been exposed to the economic lockdown. The 

Table 6. Negative, positive and overall impact on GDP and 
expected 2020 growth.

Moderate sce-
nario (in %)

Medium sce-
nario (in %)

Severe sce-
nario (in %)

COVID-19 negative 
impact (dev. from bl.)

−4.8 −7.2 −9.8

Fiscal countermeasures 
(dev. from bl.)

2.4 2.5 2.6

Total (deviation from 
baseline)

−2.5 −4.9 −7.5

Hypothetical GDP 
growth (yoy)

2.0 2.0 2.0

All impacts included 
GDP growth (yoy)

−0.5 −3.0 −5.7

Table 7. Expected 2020 GDP growth in the case of a second 
wave of the infection.

Moderate sce-
nario (in %)

Medium sce-
nario (in %)

Severe sce-
nario (in %)

COVID-19 negative 
impact (dev. from bl.)

−5.2 −8.4 −12.4

Fiscal countermeasures 
(dev. from bl.)

2.4 2.5 2.7

Total (deviation from 
baseline)

−2.9 −6.1 −10.1

Hypothetical GDP 
growth (yoy)

2.0 2.0 2.0

All impacts included 
GDP growth (yoy)

−0.9 −4.2 −8.3
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estimation has been carried out on the Saudi economy, 
considering the discretionary measures that the gov-
ernment has taken in response to address the adverse 
effects of the virus and to limit its spread. Given the 
strength and speed of this unique economic shock, we 
designed three different scenarios to address the ele-
vated uncertainty surrounding future developments. 
These scenarios vary in the severity of the initial 
decline in final demand in Q2 2020, in the distribution 
of the predefined shocks among sectors, and in the 
time needed for the economy to fully recover. The 
V2030 IOT has been used to translate the set of shocks 
into sectoral and headline GDP impacts.

The medium scenario is considered the most 
likely at this stage. In this scenario, the negative 
impact of the COVID-19 economic lockdown 
results in a−7.2% real GDP deviation from the base-
line level. The Saudi government’s fiscal counter-
measures to protect the economy and mitigate the 
negative impact of COVID-19 are also addressed in 
the simulation. The direct fiscal support, which is 
mainly targeted at the private sector, results in 
a positive effect of 2.5% in real GDP. Assuming 
a hypothetical economic expansion of 2% between 
2019 and 2020 in a word where the COVID-19 crisis 
did not occur, year-on-year real GDP would be 
expected to decline by 3.0% in 2020. Looking at the 
remaining scenarios, overall GDP is estimated to 
decline by 0.5% to 5.7% this year, depending on 
the assumed severity of the initial shock, the chan-
nels affecting the oil and gas sector and the time 
needed for the economy to fully recover.

At the same time, we show that our approach can 
accommodate a qualitative shift in economic condi-
tions, such as the potential for a second wave of the 
infection and a protracted economic lockdown. These 
would give way to unfavourable second-round effects 
and imply more adverse repercussions for sectoral 
and headline GDP. We are aware that the nature, 
severity and scope of the COVID-19 economic lock-
down are extraordinary, moreover surrounded by 
a high degree of uncertainty. As such, the accuracy 
of our estimates is subject to further global, regional 
and national developments.
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