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TTRI Collaborative Projects

TSA First Steps, English Regions - with 
Welsh Economic Research Unit

Tourism Indicators, Forecasting and 
Scenario modelling: the Moffat Model –
with VisitScotland

Tourism policy modelling - DCMS

Policy Modelling, CGE – with governments 
in Brazil, Cyprus, Malta, Canaries



TSAs and Policy Modelling

TSA provides a rigorous data 
framework

Importance in evaluating tourism as a 
demand-side activity

Modelling approaches
Take the TSA further
Effects of changes in tourism demand
Effects of changes in policy



What Types of Policy Modelling?

Taxation
e.g. VAT, APD, tourism-specific taxes 

Tourism crisis management
Responses to specific crises

Impact of tourism spending
‘return’ on tourism promotion

Macroeconomic policy impacts on 
tourism

Fiscal policy, exchange rates, … 



What is ‘modelling’ with a TSA?

Types of tourism consumption

commodities
How do tourists 
allocate spending 
between 
commodities?



industries

Output 
commodities How do 

industries use 
inputs to produce 
outputs?Input 

commodities

Value added



How do factor markets 
(labour and capital) 
operate?



Increased demand by foreign holiday tourism

Increased demand 
for commodities

Increased total 
tourism demand for 
commodities



Increased demand →
increased supply

Increased supply →
increased use of 
inputs



Price and quantity 
adjustments

(demand = supply)

Including rest 
of the economy



Wage adjustments

(demand = supply)

Including rest 
of the economy



Prices adjust throughout 
the economy

Including rest 
of the economy



Types of Policy Impacts

Macroeconomic 
GDP, economic welfare, employment

Industry-level
Output, GVA, employment, prices, 
competition, profits, input demands

By type of tourist
Spending, prices paid, volume, 
commodity demand



Example

Tourism Crisis Management
Responding to September 11
Annals of Tourism Research, 30(4):813-832. 

CGE Model of the U.S.
Uses the U.S. provisional TSA
Modelled:

The effects of changes in tourism demand 
post-September 11th

Federal government policies
Alternative policies



Annual Growth Rates of Passenger 
Enplanements in the US
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Effects of Reductions in Tourism Demand following 
September 11

 
 
 

Effects of 
September 11, 
without policy 

responses 

Effects of 
reduced 

demand by non-
residents 

Effects of 
reduced 

demand for 
domestic air  
travel and 
tourism 

Total change in tourist spending ($bn) -50.69 -15.89 -40.88 
Constant dollar GDP ($bn change from base) -27.27 -10.54 -17.97 
Net effect on government budget ($bn change 
from base) -7.27 -2.60 -4.94 

Constant dollar factor adjustment ($bn) 30.93 12.88 21.44 
Relative factor adjustment (%) 0.75 0.32 0.49 
Constant dollar employment ($bn) -13.57 -5.96 -7.85 
FTE Employment ('000) -383 -155 -248 
FTE Jobs lost ('000) 559 198 414 
FTE Jobs lost in airlines ('000) 203 42 160 
FTE Jobs lost in hotels and other accommodation 
establishments (‘000) 174 42 146 

 



Effects of September 11 without and with ATSSSA 
and ATSA Measures

 
 
                       

Effects of 
September 11, 

without ATSSSA 
and ATSA policy 

responses 

Effects of 
September 11, 

including ATSSSA 
and ATSA policy 

responses 
Total change in tourist spending ($bn) -50.68 -37.47 
Constant dollar GDP ($bn change from base) -27.27 -9.34 
Net effect on government budget ($bn change 
from base) -7.27 -11.14 

Constant dollar factor adjustment ($bn) 30.93 17.42 
Relative factor adjustment (%) 0.75 0.49 
Constant dollar employment ($bn) -13.57 -3.65 
FTE Employment ('000) -383 -144 
FTE Jobs lost ('000) 559 335 
FTE Jobs lost in airlines ('000) 203 93 
FTE Jobs lost in hotels and other accommodation 
establishments (‘000) 174 141 

 



Fall in Constant-Dollar Factor Employment by 
Industry ($bn change from base)

 
 
                     

Effects of 
September 11, 

without ATSSSA 
and ATSA policy 

responses 

Effects of 
September 11, 

including ATSSSA 
and ATSA policy 

responses 
Hotels -7.3 -5.9 
Air transportation -11.0 -5.0 
Eating and drinking places -1.9 -1.2 
Food and kindred products -1.2 -0.9 
Arrangement of passenger transportation -1.5 -0.7 
Construction -1.1 -0.6 
Other accommodation establishments -0.7 -0.6 
Fitness, sport and recreation clubs -0.7 -0.6 
Drugs and cleaning preparations -0.4 -0.3 
Theatres and entertainers -0.3 -0.2 
 



Policy Alternatives…

What policy alternatives were/could 
have been implemented?

Private businesses lobbied for
tax credits on all domestic travel,
employment tax credits in all tourism 
sectors

Federal government later 
announced 

General tax cuts (costing $62bn in 2002)
Extra military and security spending ($27bn)



Assessment of alternatives

The CGE model is used to assess 
these alternatives

Tax rates on production, consumption, 
employment, profits and income; plus 
additional military spending
A marginal fall in revenue ($1m) on 
each instrument



Production subsidies

 
GDP ($m) Net budget 

effect ($m)

Factor 
adjustment 
saved ($m) 

Total jobs 
saved 

Airline 
jobs saved 

Accommodation 
jobs saved 

per $1m production subsidy to:      
Airlines 3.1 -0.02 1.6 27.8 20.7 0.1 
Hotels 2.0 -0.4 0.6 11.9 -0.1 12.4 
Other accommodation  1.8 -0.1 1.6 23.7 -1.5 24.2 
Eating & drinking places 0.7 -0.8 0.7 22.8 0.2 -1.0 
Other entertainment 
industries -0.1 -1.1 -0.2 0.6 -0.2 -4.0 

Airlines, hotels and other 
accommodation 2.5 -0.2 1.1 20.2 10.2 6.5 

 

Airline subsidies perform ‘better’ in 
terms of GDP and factor adjustment



Consumption tax breaks
 

GDP ($m) Net budget 
effect ($m)

Factor 
adjustment 
saved ($m) 

Total jobs 
saved 

Airline 
jobs saved 

Accommodation 
jobs saved 

Per $1m consumption subsidy on:      
Business air travel trips 2.7 -0.3 0.5 7.8 1.3 0.4 
All business trips 2.4 -0.3 0.4 6.7 0.8 0.3 
Non-resident trips 2.0 -0.04 1.1 19.4 5.1 4.9 
All air trips 1.6 -0.4 0.7 12.5 4.7 2.1 
Domestic air trips 1.4 -0.6 0.5 9.0 4.5 0.7 
All tourism trips 1.3 -0.6 0.4 7.7 2.2 1.6 
All domestic tourism 1.1 -0.7 0.2 4.8 1.5 0.8 
Resident air travel trips 0.3 -0.9 0.5 10.2 7.4 1.0 
All resident trips 0.2 -0.9 0.1 3.7 1.9 1.0 
 

Tax breaks to “all domestic tourism” 
perform fairly poorly



Findings

Without offsetting policies, these shocks 
would have led to a fall in GDP of $30bn.

With the offsetting policies, hotels have been 
left worse off.

Poorly targeted responses perform poorly.
Well targeted policies can contribute to 
welfare and can be identified by policy 
modelling 
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