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A B S T R A C T   

COVID-19 has led to an unprecedented disruption in tourism spending. This has propagated through the whole 
economy, however the scale of these system-wide consequences can be hard to quantify. We calculate direct 
reductions in spending across domestic and inbound tourism categories and then use a computable general 
equilibrium model to quantify their economic impacts. The results – illustrated using a model for Scotland and 
focusing on 2021 - demonstrate the scale of the losses in the tourism industry and the economy as a whole that 
are attributable to changes in both domestic and inbound tourism demand. We find that the extent to which 
domestic tourism demand can mitigate the losses in inbound spending depends on the composition of demand.   

1. Introduction 

Since the start of 2020, the world has been impacted by the novel 
coronavirus (COVID-19), which has led to over 603 million cumulative 
cases and 6.48 million deaths (World Health Organisation, 2022, as of 
8th September 2022). Across the globe, there has been an unprecedented 
national-level policy response to limit the spread of the virus, including 
restrictions on movement (both inter- and intra-national) and social and 
business activities where virus transmission could occur, a move to 
home working, local-, regional- and national-lockdowns, and re
strictions on schooling and other normally “in-person” activities. 

One of the most immediate consequences of the policy interventions 
was the “stop” to global tourism, with restrictions on international 
travel, stay at home orders and a curtailment of tourism activity. As the 
United Nations World Tourism Organisation (2020) noted in April 2020, 
“100% of destinations now have restrictions in place”. Niewiadomski 
(2020, p. 3) puts it more succinctly: “As a result, tourism as we knew it 
just a few months ago has ceased to exist.” Changes in the ability to 
undertake tourism activities are likely to have major economic impacts, 
particularly on regions and nations where tourism supported a sub
stantial amount of economic activity. 

While tourism in general was greatly affected by the measures aimed 

at reducing the spread of the virus, for many regions, domestic travel has 
seen a faster phased return compared to international tourism in both 
2021 and 2022 since local mobility was less restricted than international 
mobility. Thus, increasing domestic tourism in place of lost international 
tourism has been identified as a potential strategy to mitigate the 
negative impacts of reduced tourism demand (Arbulú, Razumova, Rey- 
Maquieira, & Sastre, 2021). However, recent studies - that have focussed 
primarily on the impact that COVID-19 had on the hotel industries - find 
mixed support for the thesis that policies aimed at attracting local 
tourists can be effective mitigating tools especially at the local level. For 
instance, Duro, Perez-Laborda, & Fernandez (2022), finds that domestic 
tourism had a limited role in explaining the resilience of the accom
modation sector in Spanish regions. This result is corroborated by the 
findings in Boto-García & Mayor (2022) that on average only regions 
with higher pre-pandemic domestic tourism demand were more 
attractive to domestic tourists thus had a greater ability to resist the 
negative demand shock from the loss of international tourists. 

These studies have focussed on the regional impact of reduced 
tourism demand in the accommodation sector only. However, the eco
nomic impacts from reduced tourism spending will not only be limited 
to accommodation or to tourist-facing activities, such as restaurants and 
museums. The impacts will also be felt in other sectors of the economy 
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such as those which are connected to tourism through supply chain 
links, or those affected by the corresponding reduction in incomes from 
a contraction in tourism activity. For this reason, some studies use multi- 
sectoral macroeconomic models, such as computable general equilib
rium, which are particularly useful in understanding the propagation of 
changes in tourism behaviour and expenditure to the economy as a 
whole (see Dwyer, Forsyth, Madden, & Spurr, 2000; Dwyer, Forsyth, & 
Spurr, 2004; Wickramasinghe & Naranpanawa, 2021 for some general 
review of the usefulness of such models). 

Of the growing literature to date that use computable general equi
librium modelling to analyse the economy-wide impact of COVID- 
related changes in tourism, two key papers are Pham, Dwyer, Su, and 
Ngo (2021) and Henseler, Maisonnave, and Maskaeva (2022). Both 
these papers are mostly concerned with changes in inbound arrivals (i.e., 
trips and spending associated with non-residents of those areas). Whilst 
this is perfectly sensible for places that rely primarily on inbound travel 
for tourism demand, domestic tourism demand (i.e., trips and spending 
by residents) may play a major role for tourism recovery of regions with 
a strong domestic-facing tourism economy. This is particularly impor
tant as travel intentions, and attitudes to attitudes to risk and uncer
tainty about international travel have been made more complex in the 
COVID-19 crises (Williams, Chen, Li, & Baláž, 2022). 

In this paper, we use a computable general equilibrium model of 
Scotland to understand the impact that changes in domestic and in
bound tourism spending in 2021, the second year of the COVID-19 
pandemic, have had on the Scottish economy. That is, we do not seek 
to estimate the overall economic impact of the pandemic on the Scottish 
economy, but we propose a methodology to capture the impact of var
iations in domestic and inbound tourism spending. Scotland makes an 
interesting empirical case for analysing tourism, given the importance of 
the sector for the economy, and the central place for tourism in its 
economic strategy (Scottish Government, 2015; Scottish Government, 
2021a). Our focus on 2021 is to better understand the links between the 
evolution of COVID-19 policies in this period, which begins with the 
second national lockdown and evolves with changes in case numbers 
and the roll-out of the vaccine programme. Whilst our focus is on 
Scotland, we believe that the main lessons learned for this economy can 
be transferred to any region where domestic tourism demand is an 
important element of the tourism industry and can be used to further 
extend the micro literature on domestic tourism demand (Duro et al., 
2022; Boto-García & Mayor, 2022) by exploring the role of composition 
of demand by tourism categories and by adding a macroeconomic 
dimension. In addition, the method used here is directly applicable to 
other regions where the data is available. 

We make two main contributions in this paper. First, we develop a 
method that can be used for the short-run economic analysis of varia
tions in both domestic and inbound tourism spending. This method can 
be replicated for other regions and countries provided the existence of 
spending data by each tourism category. Second, we contribute to the 
growing literature on whether additional domestic tourism demand can 
mitigate the loss in inbound spending at the macroeconomic level due to 
COVID-19. Specifically, we add to the existing literature by a) focussing 
on a set of aggregated industries, that are both tourism facing or linked 
to tourism via supply chain, b) explaining the role of the composition of 
demand of domestic and international tourism spending in determining 
resistance of local economies to unpredicted economic shocks (e.g., 
Allan, Lecca, & Swales, 2017). 

We try to overcome some of the weaknesses of computable general 
equilibrium modelling. Typically, computable general equilibrium 
models are limited in the ability to represent the geographic and tem
poral origin of shocks as they rely on annual country-level data. How
ever, many countries’ COVID policies in 2021 have seen tourism 
demand vary significantly by regions - in accordance with infection rates 
and the evolution of the pandemic - and by month, following the rollout 
of vaccination programmes. For this reason, we first carry out a bottom- 
up analysis of tourism expenditure in Scotland disaggregated by place of 

residence of tourists, namely Scotland (including a distinction between 
day visits and overnight stays), the rest of the UK (day trips and over
night) and international, and by destination of spending at local au
thority level for each of the 2021 months. This lets us identify the 
different contribution of five categories of tourism expenditure in 
Scotland pre-COVID-19, which can then be “shocked” by observed 
changes in relevant proxies during 2021. Crucially, when restrictions are 
applied to sub-regional areas of the country, we are able to capture 
shocks that are proportionate to the spending profile of different tourism 
categories in that region. Second, by introducing proxies for each cat
egory’s movement during 2021, we identify changes in tourism expen
diture attributable to COVID-19, by local authority and month, which 
are then aggregated and introduced as disturbances to a computable 
general equilibrium model for Scotland, to show how these propagate 
through the Scottish economy to produce impacts on aggregate eco
nomic indicators and on different sectors. 

The paper proceeds as follows. Section 2 sets out an overview of the 
tourism industry in Scotland and the economic contribution of different 
categories of tourism expenditure and presents a timeline of the key 
phases of the COVID-19 pandemic and policies in Scotland, focusing on 
2021. Section 3 summarises recent papers which have used computable 
general equilibrium analysis to understand the wider impacts of the 
COVID-19 pandemic, particularly through the policies targeted at travel 
and the tourism industry. Section 4 sets out our methodology and 
simulation strategy. Section 5 presents the results, including their 
sensitivity to key modelling assumptions. Section 6 and 7 discuss our 
results and provide conclusive remarks respectively. 

2. Tourism industry in Scotland and COVID-19 policies 

2.1. The economic role of tourism in Scotland pre-pandemic 

Tourism is an important economic sector for Scotland: indeed, the 
Scottish Governments’ Economic Strategy (Scottish Government, 2015) 
identified tourism as a sector where Scotland has a distinct comparative 
advantage. The statistics bear out this sector’s economic importance. In 
2019, around 8.8% of employment and more than 15,000 registered 
businesses in Scotland were in the tourism industry,1 contributing 
around £4.5 billion to Scottish gross value added. 

Another perspective on tourism in Scotland comes from an analysis 
of the spending behaviour of tourists. Table 1 shows spending in Scot
land by tourists’ place of residence and whether the trip is an overnight 

Table 1 
Tourist spending in Scotland by place of residence, 2019, £millions.    

Spending in Scotland    

Day trips Overnight trips Total 

Place of residence Scotland 4455 1422 5877 
Rest of the UK 1322 1905 3227 
Rest of the world – 2538 2538  
Total 5777 5865 11,642 

Sources: Visit Britain (2020a, 2020b) and Office for National Statistics (2020) 
Notes: “Day trips” relate to all tourism day trips, e.g., non-regular activities, 
outside the place of residence) and so differ from leisure trips. Some totals may 
not match those in other UK sources due to inclusion of spending which cannot 
be matched to place of residence in the latter publications. Any errors and 
omissions are the responsibility of the authors. 

1 The figures reported above related to Scottish Government’s “preferred 
definition of tourism related industries” termed “Sustainable tourism” and 
differs slightly from the Office for National Statistics internationally compara
ble “Tourism Industries” measure. Both metrics identify specific industries as 
“tourism” based on the Standard Industrial Classification. 
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or day trip for the most recent (pre-COVID) year of 2019, and shows that 
a total of £11.64 billion was spent by tourists in Scotland in that year. 
Comparing the totals of the first and second columns we can see that 
total day trip expenditure is only around £90 million lower than 
spending by tourists who stayed overnight. This reflects a greater fre
quency of overnight trips and the importance of day trips in tourist 
spending, which is dominated by Scottish residents (77% of total 
spending on day trips in 2019). We can see how the pattern of spending 
by place of residence is reversed in the case of overnight trips. Here, 
those residents living outside of the UK provides the largest element of 
expenditures and comprised 43% of the total spending on overnight 
tourism. 

2.2. A timeline of key events on COVID-19 impacting travel and tourism 
in Scotland during 2021 

Since the identification of the SARS-Cov-2 virus in late 2019 the most 
immediate non-health interventions were felt through restrictions on 
travel: the introduction of stay-at-home orders, region- and city-specific 
lockdowns and the closure of borders. In Scotland, the first positive case 
was recorded on the 28th of February 2020, and public health measures 
were immediately put in place.2 Public heath advice, restrictions and 
guidance have evolved in line with the number of cases, hospitalisations, 
and deaths, the capacity in the health system, the identification of any 
new variants of COVID-19 and (since December 2020) the roll out of the 
vaccination programme.3 

The restrictions impacting on tourism activity in Scotland through 
2021 can be divided into three distinct phases. First, from the 4th of 
January until April, Scotland was in its second national lockdown, 
initially from the rise in the spread of the Alpha variant in late December 
2020. In this phase there were restrictions on all travel (international 
and internally between local authorities in Scotland) for all but essential 
business, with the Scottish population under a “stay at home” order. By 
the middle of February, the Scottish Government4 announced the plan 
for relaxing lockdown restrictions on an authority-by-authority basis in 
response to changes in closely watched indicators, including case 
numbers. 

The second phase – roughly from April until July - saw the gradual 
unlocking of restrictions, the return of in-person schooling for all age 
groups, and the recommencement of non-essential journeys (including 
tourism trips). Initially, such trips were only permitted within a resi
dent’s local authority area, with movements between local authorities 
relaxed from 16th April. Subsequently, hospitality was permitted to 
reopen in some areas from the 26th of April, with restrictions in place 
including the use of “Track and Trace” for customers, and rules on 
ventilation and social distancing between individuals and staff in indoor 
settings. By July, all of Scotland’s local authorities had moved “beyond 
Level 0”, which permitted wider travel within Scotland and the UK. In 
the third phase, from August until December, guidance remained in 
place for testing, the continued rolling out of booster vaccines and, from 
October, the use of vaccine certificates for entry to some events and 
venues. 

During 2021, rules on international arrivals (set for the UK as a 
whole) placed a burden on the traveller to comply with the rules in place 
at the time. For those arriving in the UK from overseas, their origin 
country would be on either a “green”, “amber” or “red” lists which set 
out the required process to be followed. The required restrictions for 
arrivals depended on the list the origin country was on, which were 
based on coronavirus rates in those countries, and the passenger’s 
vaccination status, among other considerations, and set out the re
quirements for pre- and post-travel testing and/or quarantine. From May 
2021, arrivals from “green” list countries had quarantine-free travel to 
the UK, while restrictions for travellers from “amber” countries were 
dependant on their vaccination status. As of June 2021, most countries 
which UK nationals visited overseas were on “amber” or “red” lists, 
which was expected to significantly dent international tourism activity 
to and from the UK (Office for National Statistics, 2021a). From August 
onwards, countries were gradually moved towards green and amber 
lists, as case numbers fell, opening up the possibility for travel to and 
from the UK. From October, for instance, fully vaccinated travellers 
arriving from countries outside of the “red” list required proof of 
vaccination, and did not need to provide a negative test upon arrival. By 
October, the UK government replaced the “amber” and “red” lists with a 
“rest of the world” list (UK Government, 2021), while from November, 
no country was on the “red” list, which was subsequently dropped in 
December 2021. 

3. Economic modelling of impacts of COVID-19 and tourism 

The literature on specific episodes of tourism crises is quite devel
oped for specific events such as natural disasters – where tourists may 
avoid an impact area due to not wanting to hinder the recovery effort, 
for instance Rosselló, Becken, & Santana-Gallego (2020) – and for 
identifying “breaks” in tourism series linked to such events (Cró & 
Martins, 2017). A variety of papers have examined the impact of the 
COVID-19 pandemic using computable general equilibrium models. 
Keogh-Brown, Jensen, Edmunds, and Smith (2020) look at the impact of 
COVID-19 on the UK in 2020 through health, virus mitigation and 
suppression scenarios. Each simulation introduces a disturbance 
affecting productive labour supply and factors of production employed 
in tourism and other “non-essential” activities. Walmsley, Rose, and Wei 
(2021) explore different mechanisms through which the COVID-19 
pandemic could affect economic activity, including closure of busi
nesses, and increased morbidity. They find that reductions in demand 
due to the inability to spend could offset policies which reduced the 
ability of businesses to trade and limited social interactions. 

Other papers have sought to identifying channels through which 
sectorally-defined disturbances impact on the wider economy. Porsse, 
Souza, Carvalho, and Vale (2020) use a dynamic interregional 
computable general equilibrium model of Brazil to quantify the conse
quence of COVID-19 impacting through labour supply and the reduction 
in output of specific activities. They introduce output reductions of 50% 
in sectors where social distancing can be maintained and 100% in sec
tors where this is not possible, including transport and accommodation. 
In a similar vein, Wang, Meng, Siriwardana, and Pham (2022) look at 
the impacts on China of a combination of shocks related to COVID-19, 
including to labour supply, investment, and household consumption, 
as well reductions in inbound and domestic tourism demand. In their 
“non-control” scenario, they forecast the same reduction in domestic 
tourism demand and inbound tourism, with a smaller reduction in do
mestic tourism in a scenario where policies act to reassure tourism 
demand. 

We find a smaller number of papers which isolate the pure direct 
impacts of changes in tourism from the COVID-19 pandemic and the 
policy response using computable general equilibrium models. The 
majority of these focus on a single country. For instance, of the peer- 
reviewed published papers, Deriu, Cassar, Pretaroli, and Socci (2021) 
focuses on Sardinia, Henseler et al. (2022) on Tanzania, Wang et al. 

2 A much more detailed and regularly updated timeline of Coronavirus in 
Scotland is available online here: https://spice-spotlight.scot/2021/08/27/ti 
meline-of-coronavirus-covid-19-in-scotland/  

3 The evolution of travel and public health restrictions in Scotland, Wales and 
England can be found at the Coronavirus Government Policy Tracker (Hale 
et al. (2021). This section provides a brief overview of the key developments in 
public health measures during 2021.  

4 The initial levels approach was set in October 2021 (Scottish Government, 
2021, https://www.gov.scot/publications/covid-19-scotlands-strategic-f 
ramework/). This consisted of four levels, where 4 indicated a full lockdown 
and 0 a minimum level of restrictions and it was applied for specific local au
thorities based on the evolution of the spread of the virus. 
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(2022) on China, Malahayati, Toshihiko, and Lukytawati (2021) on 
Indonesia and Pham et al. (2021) on Australia. 

An exception is the early work of the United Nations Conference on 
Trade and Development (2020) which takes a global approach and was 
also one of the first analyses in 2020. This paper assumes that COVID-19 
directly impacts on two sectors - accommodation, food and services and 
recreation and other services - through simulations corresponding to 
output reductions of 80% for 5 months, 80% for 10 months and 100% for 
12 months in “moderate”, “intermediate” and “dramatic” scenarios. In 
their scenarios, global gross domestic product in 2020 falls by between 
$1.2 trillion and $3.3 trillion, with countries where tourism provides a 
large share of gross domestic product most heavily affected in percent
age terms, such as Jamaica, Thailand and Croatia, with the largest ab
solute impacts in the USA and China. However, this paper is limited in 
that the dataset used does not have information to identify inbound 
tourism spending, which in their dataset is aggregated with exports. 

The recent single-country studies mentioned above focus predomi
nantly on reduction in inbound tourism. For instance, Pham et al. 
(2021), analyse the consequence of the projected reduction in inbound 
tourism demand in 2020 for Australia in a short-run framework where 
capital stocks are fixed, and nominal wages remain unchanged. Their 
estimate of the direct shock to tourism spending is calculated from a 
Tourism Satellite Account, which then becomes the disturbance 
modelled in the computable general equilibrium framework. Henseler 
et al. (2022) explore how various international channels of transmission, 
including a drop in inbound tourism, could affect the Tanzanian 
economy. 

However, the response of inbound and domestic tourism could be 
different in the face of a disaster. As Hall (2010, p. 410) notes “there is a 
need for much greater attention on the effects of crises on domestic 
tourism, which on a global scale makes up the vast majority of tourism 
anyway, and the extent to which it may be able to compensate for the 
loss of international revenue.” This is particularly relevant as the do
mestic tourism may return more quickly than inbound tourism as 
countries ease their lockdown restrictions. Whilst it is perfectly sensible 
to focus on international channels for regions and countries that rely 
primarily on external arrivals such as in the case of Henseler et al. 
(2022), for regions with potentially strong domestic demand for tour
istic activities especially in times where inbound travel is restricted, it is 
fundamental that domestic demand is considered as well (Arbulú et al., 
2021). 

For this reason, in this paper we extend the previous studies such as 
Henseler et al. (2022) and Pham et al. (2021) to consider the system- 
wide impact of changes in domestic alongside inbound tourism 
spending. We are primarily concerned to see what additional impacts 
the loss of domestic demand brings. The critical issue in such models is 
then three-fold. First, how has COVID-19 impacted on tourism activity in 
Scotland in 2021, and are there differential impacts across inbound and 
domestic tourism categories? Second, how can such impacts be appro
priately captured in a computable general equilibrium model of Scot
land? Third, what are the wider impacts on the whole economy of 
COVID-related changes through the tourism industry? We set out our 
methodology to answering these questions in the next Section. 

4. Methodology 

4.1. Computable general equilibrium model 

We model the system-wide impacts of COVID-19 disruptions to 
tourism in Scotland by using a computable general equilibrium model of 
the Scottish economy. The computable general equilibrium framework 
is ideal for the simulation of the economy-wide consequences of shocks 
which impact on a particular sector (or sectors) of an economy, but 
which could have wider impacts (see for instance, Meng & Siriwardana, 
2017). There are three elements which make computable general 
equilibrium a particularly useful lens for tourism analysis. First, they 

have a multisectoral basis and encompass the whole economy, and so 
are ideal for looking at shocks which impact initially on specific sectors – 
such as tourist-facing activities - but where there is interest in the 
aggregate consequences. Second, they can reflect constraints in the 
supply of inputs in production which could limit the ability of an 
economy to adapt to a shock in the short term. Third, and relating to its 
value as a simulation tool, they can simulate ex ante the impacts of 
disturbances against a counterfactual scenario, typically that of “no 
change”. The consequences of specific shocks can be isolated from other 
disturbances which might be impacting an economy, so that the pure 
impact of a specific disturbance can be analysed. This use as a simulation 
tool can be valuable in the case of an economy being impacted by several 
disturbances at the same time, or in the case where unprecedented, rapid 
and multiple policy interventions are simultaneously taking place. 

Our model is based on the AMOS framework which has previously 
been used in several applications, including tourism (see for instance 
Allan et al., 2017). Our model considers economic transactions of 30 
industries,5 where each industry produces output using a combination of 
intermediate inputs and non-produced factors of production, namely 
capital and labour, that minimizes costs. This is represented in a nested 
constant elasticity of substitution (CES) production function. Domestic 
and imported intermediate inputs used by industries are imperfect 
substitutes (Armington, 1969). Each industries’ output is sold either 
domestically - to Scottish households, non-residents (i.e., tourists) and 
government - or exported to the rest of the UK and rest of the World. 

The model’s configuration reflects the specific needs of our research 
question in at least three crucial aspects: the dataset, the labour market 
and the temporal dimension of the analysis. 

4.1.1. Dataset 
The model is calibrated on a 30-industry Social Accounting Matrix 

purposely built for this project (Allan, Connolly, Figus, & McFarlane, 
2021). The dataset is based on the most recent annual Scottish Input- 
Output table available at the time of the research (for the year 2017) 
which was aggregated to 30 sectors. Our aggregation retains details of 
different categories of tourism demand, and of those sectors supplying 
products to tourism consumption, at the highest level of detail possible. 
It identifies five tourist-facing industries, namely accommodation, food 
and beverages services, creative services, cultural services, and sports 
and recreation. On the demand side, final demand in Scotland of non- 
residents (inbound) from the rest of the UK and rest of the World is 
separately identified from exports in the Scottish Input-Output table. 
This is an advantage compared to other studies based on the Global 
Trade Analysis Project database - such as United Nations Conference on 
Trade and Development (2020) - because it allows us to model shocks to 
domestic and inbound tourists separately. This distinction is important 
not only because the magnitude of the shocks to each category will be 
different but also because of differences in the spending patterns by 
sector of these tourism categories. 

4.1.2. Labour market 
Similar to previous studies (for instance Pham et al., 2021, and 

United Nations Conference on Trade and Development, 2020), we 
identify two labour markets: one for high-skilled and one for low-skilled 
workers, each with a pool of unemployed workers. To identify high- and 
low-skill workers we follow the methodology outlined in Ross (2017) to 
split the Scottish Input-Output accounts. This uses the UK Labour Force 
Survey6 (Office for National Statistics, 2021b) to estimate the skill level 
for each industry based on the highest qualifications of employees. For 

5 We use the terms sectors and industries as synonyms.  
6 We use data from 2017 to 2019 to increase the sample size for Scotland. 
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simplicity, any employee with a qualification at UK National Framework 
of Qualifications level 37 or higher is classified as high-skill, whereas 
employees with qualifications below National Framework of Qualifica
tions level 3 are classified as low-skill. There is labour mobility between 
industries for workers within the same skill level. Firms employ a 
combination of both high- and low-skill labour but the two are consid
ered imperfect substitutes. The total labour force (high skill plus low 
skill plus unemployed workers) is fixed. 

4.1.3. Temporal dimension 
We use a set of short-run closures in our analysis, following Pham 

et al. (2021). First, we assume that sectoral capital stocks are fixed as 
there is not enough time for capital stocks to accumulate or decumulate. 
However, investment responds to changes in the value of capital, and 
this will have an impact on capital stocks in the following years if the 
shock persists. 

Second, we assume that nominal wages are fixed. This is because 
wages do not adjust rapidly enough to have a significant impact in the 
first year of the shock. Third, we assume that exports are initially price 
insensitive. Typically, a negative demand shock would put downward 
pressure on the demand for factors of production which would lower 
their price. In our model, this would in turn reduce the costs of pro
ducing goods in Scotland relative to the rest of the world. Whilst these 
competitiveness effects may take place, we believe that one year is too 
short a period for exports to respond as a result to changes in relative 
prices (in addition, the COVID-19 related fall in economic activity is not 
only hitting Scotland, so that prices could also be falling in other 
countries from the pure effects of the fall in demand). Fourth, we keep 
government expenditure fixed, and assume that governments do not 
adjust current spending instantaneously following a change (reduction) 
in their revenue. Scotland is a devolved UK nation with a complex fiscal 
system and tax/spending rebalancing mechanism (see Lisenkova, Greig, 
McGregor, Roy, and Swales (2021) for details). This allows us to sepa
rate out the impact of the reduction in tourism demand and their 
propagation through the economy from any government stimulus 
programme. 

Later in the paper, we test the importance of these assumptions for 
our results by running the central case scenario with two alternative 
closures. First, we relax our assumption of a fixed nominal wage and let 
wages adjust according to a conventional wage curve specification, in 
which wages are inversely related to the unemployment rate. In our 
second alternative closure, we let export demand adjust to changes in 
relative prices. 

4.2. Model inputs: the demand for tourism before and during the 
pandemic 

To derive the economy-wide impacts of changes in domestic and 
inbound tourism demand during 2021 we follow two steps. First, we 
estimate a baseline of tourism spending in Scotland by different cate
gories of tourist demand in Scotland in 2019. As the year immediately 
preceding the pandemic, this gives us the detail of the counterfactual 
tourism behaviour in the absence of COVID-19 in 2021. Second, we 
identify the changes in each category of tourism demand during 2021 by 
month, relative to the “no-pandemic” baseline, which provides us with 
the overall changes in spending by domestic and inbound tourists in 
Scotland. 

4.2.1. Baseline counterfactual scenario 
The baseline is constructed using publicly available information and 

consists of monthly spending in Scotland for five tourism categories: 

domestic day trips, domestic overnight, rest of UK day trips and rest of 
the UK overnight and (non-UK) international overnight. As set out in the 
Introduction, we use the term “domestic” to related to the first two 
categories, i.e., spending by Scottish residents, and “inbound” to refer to 
the final three categories. 

To derive the baseline counterfactual tourism expenditure in 2019 
for day trips, overnight trips and international spending we use infor
mation from the Great Britain Day Visitor survey, Great Britain Tourism 
Survey (Visit Britain, 2020a, 2020b) and International Passenger Survey 
(Office for National Statistics, 2020) (see Table 1). The Great Britain Day 
Visitor survey contains information on the geographic pattern of day trip 
spending across Scotland’s 32 local authorities averaged over the period 
from 2017 to 2019. We aggregate these to estimate total day trip 
spending in 2019 in Scotland by Scottish and rest of the UK residents. 
For the domestic and rest of the UK baseline we use information from 
Table 1 and Visit Britain (2020a, 2020b). International tourism spending 
estimates come from the International Passenger Survey Office for Na
tional Statistics (2021a, 2021b). 

To disaggregate tourism spending categories by month, we use in
formation contained in the Great Britain Tourism Survey (Visit Britain, 
2020a). This reports monthly spending for overnight tourism but not for 
day and international tourism. Thus, we assume that the spending pat
terns for overnight also apply to day trips and international.8 Applying 
these adjustments, we can show our resulting pattern of spending by 
tourism category across the months of the year (Fig. 1), from which we 
can see the important peaks of tourism spending in July and August, 
coinciding with the northern hemisphere summer. 

4.2.2. Central scenario calculation 
Our central scenario for 2021 is based on observed changes in travel 

and tourism behaviour during that year. Recall from Section 2.2 that 
public health restrictions in Scotland eased over the first half of 2021, 
from a national lockdown which lasted until April, and the subsequent 
return of movement permitted between local authorities with the return 
of some international travel from August onwards. In the absence of 
real-time monthly tourism spending data, we calculate monthly changes 
for tourism spending in 2021 relative to our pre-pandemic counterfac
tual by looking at three indexes, which we match to different categories 
of tourism spending: day trips, overnight and international. Here we set 
out how we calculated the changes in these indexes during 2021 relative 
to their pre-pandemic levels. 

Changes in spending in Scotland by (Scottish and Rest of the UK) day 
trip tourists in 2021 are estimated using monthly fuel sales in Scotland 
data from the UK Department for Business, Energy and Industrial 
Strategy (Department for Business, Energy and Industrial Strategy, 
2021) (see Fig. 2).9 To isolate fuel used for day trip purposes, we 
calculate an “essential fuel use” baseline from the observed data during 
the lockdown period between January and March 2021. This is then 
subtracted from total fuel used over the rest of the year, under the 
assumption that the fuel used during the full lockdown represents the 
level of fuel consumption that persists in the absence of any other 
movements.10 

For changes in spending in Scotland by (Scottish and Rest of the UK) 
overnight tourists in 2021, we set the overnight spending between 

7 National Framework of Qualifications levels 3 and above correspond to 
qualifications achieved after the UK minimum mandatory education period (11 
years). 

8 This is done in absence of better information. However, should better data 
become available, we are able to update our estimates.  

9 As the series is published in litres we do not need to adjust for inflation, 
however over a longer period we would expect that changes in the efficiency of 
the vehicle fleet would make it necessary to adjust this metric to take account of 
the distance equivalent of the fuel consumption. As we are comparing the 
relatively short period from 2019 to 2021 we assume an unchanged vehicle 
fleet, so that we can use the series on fuel sales as a proxy for movement.  
10 Recall that during these months the Scottish Government issued a ‘Stay at 

home’ order, limiting all but essential travel. 
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January and April to zero (i.e., a 100% reduction from 2019). From May 
onward, we use data from the monthly series on room occupancy in 
Scotland (VisitScotland, 2021) (see Fig. 3).11 We calculate the room 
occupancy ratio between comparable months in 2019 and 2021 to see 
changes in the level of hotel use during 2021 relative to the pre- 
pandemic levels by month. We adjust for the changes in pricing by 
multiplying the room occupancy rate by the average room rate, to get 
the change in spending relative to 2019. 

To calculate the change in spending in Scotland from international 
tourists in 2021, we use monthly data on international passenger 
numbers at Scottish airports (see Fig. 4). Similarly to the other two 
categories, we calculate an “essential travel” baseline from the data 
between January and April (the lockdown period) and subtract this from 
each monthly value for 2019 and 2021, before calculating the change in 
the monthly values between these two years from May 2021 onwards 
(when non-essential international travel could return). For instance, in 
August 2021 (adjusted) passenger numbers were 16% of their value in 
August of 2019 (an 84% reduction). Finally, we note that our use of 
passenger data as a proxy for spending assumes the reduction in inter
national spending is proportional to the reduction in passenger numbers, 
in the absence of better information. 

Using each of these monthly series, the calculated reductions of 
tourism spending in Scotland by category and month in 2021 related to 
the pre-pandemic levels is presented in Table 2. 

4.3. Annual shocks and computable general equilibrium simulation 
strategy 

We aggregate changes in spending at the monthly level by our five 
different tourism categories (as set out in Section 4.2.2) to a set of total 
demand shocks for 2021. A summary of the shocks is presented in 
Table 3. We estimate that in total, Scotland saw a £6.3 billion (in 2017 
prices), or 54.3%, reduction in all tourism spend in 2021 compared to 
the pre-pandemic baseline. This is introduced to the computable general 
equilibrium model through a direct shock to final demand, which sub
sequently captures how this shock propagates across the Scottish 
economy. 

The total shock is distributed across sectors of the Scottish economy 
in proportion to the spending by each category (Scottish Government, 
2021b). Spending patterns by sector (what each category of tourist 
purchases from Scottish industries) depend on the type of tourist cate
gory, for example day trip tourists will not spend money on accommo
dation. The simultaneous reduction in domestic and inbound tourism 
demand constitutes our central case scenario. To demonstrate the 
different impacts that reduction in domestic and inbound tourism de
mands have, and facilitate the interpretation of results, we present 

Fig. 1. Monthly breakdown of tourism spending in Scotland in 2019, £m. 
Source: Author’s calculations based on VisitScotland (2021) and VisitBritain (2020a). 

Fig. 2. Scottish monthly fuel sales, litres, January 2018 to December 2021. 
Source: Department for Business, Energy and Industrial Strategy (2021) 

11 Although this is a very good proxy for spending by overnight tourists, one 
limitation is that it is published with a lag of approximately four months. 
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economy-wide results for the two shocks separately and together. 
Domestic changes (both day trips and overnight) are introduced as a 

reduction in household consumption. This occurs as within the standard 
Scotland Input-Output table, tourism spending by Scottish residents is 
included in the household spending column. However, domestic de
mand is endogenously linked to income and is price responsive. Thus, 
we introduce a wedge between disposable income and final demand by 

Fig. 3. Scottish monthly room occupancy rate for all accommodation services, March 2019 to December 2021. 
Source: VisitScotland (2021). 

Fig. 4. International terminal passengers at airports in Scotland by month, 2019 to 2021. 
Source: UK Civil Aviation Authority (2022). 

Table 2 
Reduction in fuel sales, room occupancy and international travel by month 
during 2021 relative to adjusted pre pandemic baseline.   

Fuel sales Room occupancy rate International 
passengers 

Tourism 
Category 

Scotland & Rest 
of the UK 
Day Trips 

Scotland & Rest of the 
UK overnight 

International 
overnight 

January − 100% − 100% − 100% 
February − 100% − 100% − 100% 
March − 100% − 100% − 100% 
April − 100% − 100% − 100% 
May − 89% − 36% − 99% 
June − 72% − 27% − 96% 
July − 46% − 24% − 92% 
August − 21% − 28% − 84% 
September − 2% − 8% − 77% 
October − 44% − 38% − 62% 
November − 36% − 2% − 52% 
December − 35% − 19% − 65% 

Source: Authors calculations. 

Table 3 
Summary of simulations input.  

Category Type Reduction, % 

Domestic Scotland day − 47.4 
Scotland overnight − 42.2 
Total domestic − 46.1 

Inbound Rest of the UK day − 47.4 
Rest of the UK overnight − 42.2 
International overnight − 86.0 
Total inbound − 62.7 

Domestic + Inbound All − 54.3 

Source: Authors’ calculation. 
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calculating a price increase that would deliver the desired reduction in 
household demand.12 The difference between disposable income and 
final demand is then considered as savings and these are exogenous in 
the model, as (following Lecca, McGregor, & Swales, 2013) we do not 
assume that savings equal to investment in the short run. Inbound 
tourists’ income is exogenous to our single region model and so it is 
possible shock international tourism demand directly. 

5. Results 

5.1. Central case scenario: aggregate impacts 

Table 4 presents the results of reduced tourism demand on key 
macroeconomic indicators in our central case scenario. These are short- 
run results that represent the first year of the shock, which is assumed 
here to be 2021. It is important to recall that the total final demand 
shock is a combination of two different shocks, one to inbound tourism 
spending and one to domestic tourism spending. These shocks are 
aggregated in the “All” simulation in Table 3, with the results presented 
in the final column of Table 4. 

The fall in domestic and inbound tourism demand due to COVID-19 
restrictions leads to an overall reduction in economic activity, indicated 
by a 1.76% fall in gross domestic product. Firms adjust their output to 
accommodate lower demand. The lower output leads to a reduction in 
the requirement for capital and labour. Whilst capital stocks are fixed in 
the short run, their value falls, causing a sharp reduction in investment. 
However, labour demand falls by 3.83% and the unemployment rates 
increase by 3.63 percentage points.13 Unsurprisingly, there is a larger 
impact on low-skill employment (which falls by 5.10%) over their high- 
skill counterparts which reduces by only 2.78%, due to the nature of 
industries that are directly adversely affected by the shock employing a 
greater proportion of low-skill labour. 

The loss of labour and of value of capital results in lower income 

within the economy. This affects households’ disposable income, which 
falls by 1.50%. However, the overall reduction in demand puts down
ward pressure on domestic prices, resulting in a decrease in the Con
sumer Price Index by 1.49% which in turn leads to an increase in the real 
wage by 1.51%. Recall that in this scenario we are keeping the nominal 
wage fixed. This partly dampens the erosion in household nominal in
come. However, due to restrictions in activities liked to COVID-19, 
households’ consumption falls by 4.36%, whilst households’ net sav
ings sharply increase (62.54%). Since the model assumes that exports 
are price irresponsive in the central case, the fall in prices – which would 
otherwise improve the competitiveness of Scottish products - has no 
impact on exports. Government expenditure is held fixed. However, 
government revenues (from taxes) fall by 2.62%. 

The first and second columns of Table 4 present results from simu
lations where domestic and inbound tourism demands are shocked 
individually. The qualitative impact of results is comparatively similar 
to when these shocks are aggregated. However, it is interesting to notice 
that the reduction in inbound tourism has a larger overall impact. 
Moreover, the overall impacts (in the “All” simulation) are slightly 
larger than the summation of the two individual shocks, due to the ripple 
effect that one has on the other. 

5.2. Central case scenario: sectoral results 

The macroeconomic results can be decomposed at the sectoral level, 
to see what industries are expected to be more impacted by the fall in 
tourism demand. Fig. 5 reports the absolute change in employment 
expressed in full time equivalent jobs. The combined reduction in do
mestic and inbound tourism demand leads to a potential loss of 100,000 
jobs (Table 4). These are primarily concentrated in the food and 
beverage services and accommodation services sectors, which together 
account for approximately 56% of the aggregate employment loss. The 
decomposition of the shock between domestic and inbound demon
strates that the accommodation services sector is particularly impacted 
by the reduction in inbound tourism, as domestic tourism is mainly 
based on daytrips, while the food and beverage services sector is 
impacted roughly in similar ratios as other sectors. The wholesale and 
retail sector is the third most impacted sector while the other 27 sectors 
account for approximately 29% of the employment loss. 

Fig. 6 reports the change in value added by industries. Value added is 
defined as the contribution of labour and capital (factors of production) 
to the value of a product and is directly dependent on the total pro
duction in the economy. As demand falls, output decreases and so does 
sectoral value added. The resultant shock leads to a reduction in value 
added of about £2500 million, of which 48.3% is concentrated in the 
food and beverage services and accommodation sectors (approximately 
£1.2 billion). Wholesale and retail contributes an additional £378 
million loss and these three industries together account for a total of 
63% of the aggregate loss in value added across the Scottish economy. 
Land transport services, public admin and health and construction ser
vices account for a further 15% of the total loss. 

5.3. Impact of alternative model specifications 

The results presented in Section 5.1 and 5.2 are sensitive to the 
modelling decisions made to reflect short-run economic impacts of the 
changes in tourism demand. However, given the level of complexity 
with which COVID-19 impacts the economy, it is difficult to understand 
whether a degree of price responsiveness is likely to take place in the 
aftermath of the shock or in subsequent years. For this reason, we relax 
the assumptions of 1) fixed nominal wage and 2) export price inflexi
bility, in a separate set of simulations and use these as sensitivity checks. 
Results are presented in Table 5. We look at three alternative model 
specifications and compare to our central case scenario: the first 
(“Endogenous exports”) considers the case where exports react to 
changes in relative prices; the second (“Endogenous wage”) considers a 

Table 4 
The economic impact of tourism demand reduction in 2021 on key macroeco
nomic indicators, % changes from base unless otherwise specified.   

Inbound Domestic All 

Gross domestic product − 1.13 − 0.55 − 1.76 
Gross domestic product (£M) − 1600 − 800 − 2400 
Consumer price index − 0.97 − 0.55 − 1.49 
Unemployment rate (%) − 2.38 − 1.18 − 3.63 
Employment (full time equivalent) − 65,000 − 32,000 − 100,000 
Employment − 2.51 − 1.25 − 3.83 
Nominal gross wage 0.00 0.00 0.00 
Real gross wage 0.98 0.55 1.51 
Labour supply 0.00 0.00 0.00 
Replacement cost of capital − 0.63 − 0.38 − 1.01 
Investment − 4.46 − 2.39 − 6.84 
Households’ disposable income − 0.97 − 0.49 − 1.50 
Households’ consumption − 0.97 − 3.38 − 4.36 
Households’ savings − 1.83 64.78 62.54 
Gov expenditure 0.00 0.00 0.00 
Gov revenue − 1.72 − 0.92 − 2.62 
Export total 0.00 0.00 0.00 
Employment low skill − 3.39 − 1.61 − 5.10 
Employment high skill − 1.79 − 0.94 − 2.78 

Source: Authors’ calculations. Note: absolute numbers for gross domestic 
product and employment changes are rounded to the nearest £100 million and 
1000 respectively. 

12 This is conceptually equivalent to the “phantom tax” used by Walmsley 
et al. (2021) (and introduced by Dixon and Rimmer (2001)).  
13 Note that this implies that if foreign workers become unemployed they stay 

in the country. However, it may be the case that they decide to return to their 
home country thus leaving the Scottish labour force. 
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situation where wages adjust according to a conventional wage curve; 
the third combines both endogenous wages and flexible exports. In all 
three specifications, we repeat the same shocks to both domestic and 
inbound tourism final demand used in the previous section (“All”) so 
that they are directly comparable and that all changes in results can be 
attributed to the different model specifications. 

When exports are sensitive to change in relative prices (column 2), 
the demand for Scottish products from the rest of the world and the rest 
of the UK increases by 1.22% and 1.15% respectively due to the 
reduction in Scottish prices. This increase in exports helps to cushion the 

impact of the reduced tourism demand, thus the gross domestic product 
reduction is smaller than the “central case scenario” and gross domestic 
product falls by 1.50% rather than 1.76%. 

When wages adjust according to the wage curve (column 3), nominal 
wages fall by 5.43%. With fixed capital stocks, cost minimising firms 
reduce their use of the non-fixed input (i.e., labour), thus unemployment 
increases, and wages fall. This has three consequences. First, house
hold’s nominal income is impacted by the lower wage. Thus, con
sumption falls by 5.55% as opposed to 4.36% in the central case 
scenario. Second, the cost of labour falls. This is reflected in an overall 

Fig. 5. Absolute change in employment by industry, full time equivalent. 
Source: Authors’ calculations. 

Fig. 6. Absolute change in value added by industry, £millions. 
Source: Authors’ calculations. 
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reduction in the prices of Scottish goods, which then positively affects 
other components of final demand, including capital formation. In
vestment falls by 4.96% compared to 6.84% in the central case scenario. 
Finally, Scottish firms and consumers partly substitute imports in place 
of Scottish products. Thus, gross domestic product reduces by 0.62%. 
The combination of both flexible wages and exports (column 4) further 
dampens the negative impact, as demand for exports increases by 
approximately 2.09%. In this case, gross domestic product only falls by 
0.41%. 

6. Discussion 

The results demonstrate that COVID-19 related changes in tourism 
spending have serious economic consequences for a region like Scotland 
where tourism is an important sector. Whilst there is no certainty that 
these will be the actual impacts on the economy - given that a series of 
other forces that are operating simultaneously in the economy have not 
been considered - we are able to draw some lessons and recommenda
tions for the future. 

First, the reduction in inbound tourism demand has a larger impact 
than the reduction in domestic demand. This is for two reasons. First, in 
our modelling we expect inbound tourism demand (which includes 
spending by residents of the rest of the UK) to experience a slightly 
greater contraction in expenditure (Table 3). Second, domestic tourism 
demand has a greater content of imported goods, thus the impact of its 
reduction partly spills over internationally (i.e., through reductions in 

spending on goods produced outside of Scotland), and it is not captured 
by our single region model. 

This contradicts the view that the loss in inbound travel can be 
compensated fully by an increase in domestic tourism. The previous 
work of Bonham, Edmonds, and Mak (2006) suggests that domestic 
tourism trips can be substitutes for inbound trips. However, non-UK 
residents spending in Scotland in 2019 was over £2.5 billion (Table 1), 
which is equivalent to almost 50% of spending on tourism activities by 
Scottish residents in Scotland. Domestic tourism spending would 
therefore require to increase substantially if it was to mitigate the lost 
inbound tourism expenditure. Further, we know that the spending pat
terns of Scottish and non-Scottish residents are very different, so that 
even if total spending was maintained, spending across sectors would be 
different and this would have positive and negative knock-on effects on 
different sectors. For instance, our results show that the accommodation 
services sector is much more reliant on inbound spending. 

This result is not only consistent with Boto-García & Mayor (2022) 
and Duro et al. (2022) that find mixed support for the role of domestic 
tourism demand in creating regional resilience in regional tourism, but it 
provides a further explanation for their finding in the different demand 
composition of domestic and inbound tourists. In the case of Scotland for 
instance, we find that one pound spent by international tourists has a 
larger macroeconomic impact than one pound spent by domestic tourists 
because domestic spending has a higher import content. Thus, an un
derstanding of the composition of demand by different categories of 
tourists is fundamental in determining their economic contribution. 

As one of the first papers which has considered the economy-wide 
impact on COVID-19 on the impact separately on inbound and domes
tic tourism activity and spending, it is difficult to directly compare our 
results to others which have focused purely on inbound tourism. Indeed, 
this focus on both categories is fundamental to exploring the extent to 
which increased domestic tourism could mitigate the impacts of losses in 
inbound travel as we note above. In this sense, our framework offers a 
suggestion to studies of the impacts of pandemics on tourism beyond 
either regions or Scotland. The use of a computable general equilibrium 
framework which is explicitly built on a set of Input-Output tables means 
that structural characteristics of the tourism economy in the country 
under consideration, including its size and embeddedness into the rest of 
the economy, can be captured. These will be critical for the propagation 
of shocks from changes in demand to the whole economy impacts and 
will reflect country- or region-specific details of the nature of the 
tourism economy. 

Second, these short-run results give a series of indications about the 
direction of potential future impacts. We focus on household savings, 
employment, government revenue and investment in our results dis
cussed above. The increase in household savings indicates that (at the 
aggregate level, and ignoring any distributional concerns which could 
be significant) the economy has built some resilience that can be used in 
the future to replenish consumption and help economic recovery, pro
vided that these funds are spent domestically. We may expect for 
instance that if international travel remains uncertain Scottish residents 
may decide to spend their holiday budgets in Scotland. However, if the 
spending is directed towards sectors that are not directly tourist-facing, 
the sectoral composition of spending will change and so will output. 

Our model suggests a significant reduction in employment. Being 
now 2022, we know that this is likely going to be less substantial. This is 
for several reasons, including the Coronavirus Job Retention Scheme 
(more commonly termed “furlough”) that has preserved a significant 
portion of labour income and protected workers from job losses during 
the COVID-19 pandemic. This UK-wide scheme has been an especially 
important element for tourism sectors. For instance, in June 2021, 22% 
of employment in the accommodation and food services sector was on 
furlough (Her Majesty’s Revenue and Customs, 2021). However, should 
these shocks become recurring and/or persistent we may see an actual 
reduction in employment that goes in the direction of our simulation. 
Nevertheless, by focusing on the pure consequences of changes in 

Table 5 
Sensitivity of results to changes in macroeconomic closures.   

Central 
case 

Endogenous 
exports 

Endogenous 
wage 

Endogenous 
export & 
wage 

Gross domestic 
product 

− 1.76 − 1.50 − 0.62 − 0.41 

Gross domestic 
product (£M) 

− 2400 − 2100 − 800 − 600 

Consumer price 
Index 

− 1.49 − 1.20 − 2.54 − 1.81 

Unemployment 
rate 

3.63 3.21 1.77 1.43 

Employment (full 
time 
equivalent) 

− 100,000 − 88,000 − 48,000 − 39,000 

Employment − 3.83 − 3.39 − 1.87 − 1.50 
Nominal gross 

wage 
0.00 0.00 − 5.43 − 4.23 

Real gross wage 1.51 1.22 − 2.97 − 2.46 
Labour supply 0.00 0.00 0.00 0.00 
Replacement cost 

of capital 
− 1.01 − 0.72 − 1.76 − 1.09 

Investment − 6.84 − 5.32 − 4.96 − 2.77 
Households’ 

disposable 
income 

− 1.50 − 1.23 − 2.73 − 1.96 

Households’ 
consumption 

− 4.36 − 4.10 − 5.55 − 4.81 

Households’ 
savings 

62.54 63.20 59.49 61.35 

Gov revenue − 2.62 − 2.13 − 3.54 − 2.48 
Export rest of UK 0.00 1.22 0.00 2.09 
Export rest of 

World 
0.00 1.15 0.00 2.10 

Export total 0.00 1.19 0.00 2.09 
Employment low 

skill 
− 5.10 − 4.60 − 2.31 − 1.90 

Employment high 
skill 

− 2.78 − 2.39 − 1.50 − 1.17 

Source: Authors’ calculations. Notes: 1. the first numerical column in this table 
corresponds to the third numerical column in Table 4; 2. absolute numbers for 
gross domestic product and employment changes are rounded to the nearest 
£100 million and 1000 respectively. 
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tourism demand during 2021 we can isolate the knock-on effects across 
the whole economy from the other factors which will have affected the 
Scottish economy, including the policy response including the Corona
virus Job Retention Scheme. 

Our model calculates a loss in government revenue in all scenarios 
from reduced tax income. Whilst we do not expect the Government to 
adjust public expenditure in Scotland instantaneously, this could impact 
the level of public services or taxation in the medium and long-term 
depending on the speed of the recovery from COVID-19. Finally, the 
initial reduction in investment indicates that capital stocks may start to 
decumulate in the subsequent years. This would increase the value of 
these stocks and partially reduce any initial gain in competitiveness 
driven by the overall reduction in Scottish prices relatively to the world 
prices. 

7. Conclusions 

In this paper we have sought to examine how the disruption to 
tourism during the COVID-19 pandemic could be quantified in terms of 
lost tourism expenditure and the subsequent economy-wide conse
quences using a computable general equilibrium model. In addressing 
this, we have developed a detailed framework for spending by different 
tourism categories – domestic and inbound day and overnight tourists, 
respectively – disaggregated by month and location of spending to 
calculate the change in tourism expenditure in Scotland throughout the 
COVID-affected year of 2021. We have shown how the easing of public 
health restrictions over the course of the year are reflected in changes in 
proxies for tourism spending, and how these can be used to provide the 
inputs to demand-side simulations in a computable general equilibrium 
model. 

In our calculations, the changes in restrictions and tourism behaviour 
during 2021 led to a reduction in tourism spending in Scotland of 54.3% 
(relative to pre-pandemic levels) which translates to a reduction in gross 
domestic product of 1.76% (or £2.4 billion in absolute terms, in 2017 
prices), and puts at risk 100,000 jobs throughout the economy. The most 
important sectors for the employment fall are, perhaps unsurprisingly, 
food and beverages services and accommodation, however negative 
effects are felt on employment across all sectors of the economy. We 
show that in all cases where we vary the model specification that the 
economic impact is always negative. 

Crucially, we show that for the case of Scotland, the reduction in 
inbound spending tends to have a greater economic impact than the 
reduction in domestic tourism spending due to the composition of non- 
domestic spending which consists of a higher proportion of Scottish 
goods. This indicates that whilst additional spending by Scottish families 
may help to offset the loss in inbound travel, it is unlikely to be sufficient 
to completely mitigate the effects of the fall in spending by non- 
residents. 

This research provides further lines for enquiry. First, our results 
assume that the impact of the COVID-19 pandemic on the tourism in
dustry is only felt through changes in tourism demand. We know that the 
major consequence of a health pandemic comes through changes in la
bour supply, so to the extent that we omit this route, we would under
predict the direct negative consequence on the tourism industry of the 
pandemic. Second, we do not currently consider any policy response 
mitigating the changes in tourism spending (see for instance, the pro
posals by the Scottish Tourism Recovery Taskforce (2020)). To the 
extent that policy actions might have encouraged additional domestic 
tourism in place of Scottish residents taking holidays abroad, our results 
would overpredict the hit to tourism spending. Our analysis reinforces 
that changes in domestic and inbound spending by tourists should be 
watched closely as this will be critical for the medium and long term 
consequences of COVID on the global tourism industry. 
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