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Session 9: Overview 
15:00-17:00 Session 9: How to estimate economic effect of tourism 

►Inappropriateness of TSA for impact studies 

  

TSA is “accounting” thus not suitable for economic impact studies.  
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• Frechtling D. (2013) The Economic Impact of Tourism: Overview and Examples of 

Macroeconomic Analysis, UNWTO Statistics and TSA Issue paper Series 

STSA/IP/2013/03 

• TSA is the authoritative source of the direct contributions of tourism demand to 

national economies. As such, it has been a groundbreaking development for 

understanding tourism as an economic activity in the same terms that for example 

manufacturing or agriculture are understood.  

• TSA is not designed to generate all of the economic impact variables that policy-

makers may need. Additional macroeconomic analysis tools can be used to extend 

the understanding of tourism’s impact on national economies: Input-output, Social 

Accounting Matrices, and Computable General Equilibrium models.  

• By design, secondary effect elements are not captured in TSA.  
– Input-Output 

– Social Accounting Matrix 

• An Economic model is a simplified representation of an economy that attempts to 

identify the major variables and relationships among them.  
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• Frechtling D. (2013) The Economic Impact of Tourism: Overview and Examples of 

Macroeconomic Analysis, UNWTO Statistics and TSA Issue paper Series 

STSA/IP/2013/03 

• The I-O model is based on an Input-Output Table constructed from the supply and 

use tables from a country’s System of National Accounts (Table 14.12 in SNA 2008). 

It is a “rigorous accounting structure based on observations” (SNA2008 p520)  

• Social Accounting Matrix : SNA 2008 suggests expanding the I-O Supply and Use 

table in matrix form and disaggregating households to produce a SAM (pp519-520).  
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Tourism Impact Analysis 
 
 
Introduction to Basics of Input-
Output Model for Tourism Industry 
Analysis 
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Basic Algebra Quiz (1) Welcome Back! 
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This is absolute minimum to understand I-O model, 

which earned Nobel Prize in Economics! 
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Input Output Model 
• Inter-industry needs + Final Demands = 

Total Output  

• Tire Factory (ex: Firestone) 

– Sales to consumer (you & I) 

– Sales to car company (ex: Ford) 

• Computer Hard-Disk Factory 

– Sales to consumer (you & I) 

– Sales to Hewlett Packard 

• Airlines 

– Sales to guests (you and I) 

– Sales to Wholesalers 
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Input-Output model 
• Total Output (X) consists of  

– Inter-industry needs (AX), (0<A<1) 

– Final Demand (Y) 

• Also, I Identity Matrix (just like 1) 

(1) AX + Y = X 
Inter-industry needs + final demand = Total Output 

(2) Y = X – AX  (3) Y = (I-A) X  
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Input-Output model (2) 
• ASSUME: Total Output (X) =$10 

• Final Demand (Y) = $5 

• Proportion of Inter-industry needs in the Total 

Output (A) = 0.5 

– I Identity Matrix (just like 1) 

(1) AX + Y = X 
• Inter-industry needs + final demand = Total Output 

(2) Y = X – AX ) (3) Y = (I-A) X 

(4)  

(5)  
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Input Output Model (3) 
• Industry consists of many sectors. 

– Simplify into 3 sectors (3 x 3) in our case 

• Value Added (lower left-side) 
– Labor, Capital etc 

• Final Demand (upper right-side) 

– Consumption by household, Govt. etc 

Sectors on the Row (left side of the matrix)  

produces goods & services.  

Sectors on the Column (upper side of the 

Matrix) receives goods and services.  

Let’s put the numbers and see how it works. 

AG MNF Serv FD Total Output 

Agriculture 

Manufacturing 

Services 

Value Added 

Total Input 
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Input Output Model (4) 

AG MNF Serv FD

Total 

Output

Agriculture 1 2 1 6 10

Manufactiring 1 3 2 4 10

Services 2 2 4 12 20

Value Added 6 3 13

Total Input 10 10 20

AG MNF Serv

Agriculture 1 2 1

Manufactiring 1 3 2

Services 2 2 4

Value Added 6 3 13

Total Input 10 10 20

So, we put some numbers based on available 

macro economic data 

Then take out the industry column only.  
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Input Output Model (5) 

1.0
10

1 

AG MNF Serv

Agriculture 1 2 1

Manufactiring 1 3 2

Services 2 2 4

Value Added 6 3 13

Total Input 10 10 20

Standardize each elements  

in the matrix 

Standaradized AG MNF Serv 
Agriculture 0.1 0.2 0.05 
Manufactiring 0.1 0.3 0.1 
Services 0.2 0.2 0.2 

Value Added 0.6 0.3 0.65 
Total Input 1 1 1 
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Input Output Model (6) 
Standaradized AG MNF Serv 
Agriculture 0.1 0.2 0.05 
Manufactiring 0.1 0.3 0.1 
Services 0.2 0.2 0.2 

Value Added 0.6 0.3 0.65 
Total Input 1 1 1 

This standardized inter-industry  

transactions (blue) part is called A-Matrix 
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1.03.01.0

05.02.01.0

MatrixA
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Quick & Easy Introduction to "Input-Output Model" for Tourism Industry Analysis

AG MNF Serv FD

Total 

Output

Agriculture

1 Manufacturing

Services

Value Added

Total Input

AG MNF Serv FD

Total 

Output

Agriculture 1 2 1 6 10

2 Manufacturing 1 3 2 4 10

Services 2 2 4 12 20

Value Added 6 3 13

Total Input 10 10 20

AG MNF Serv

Agriculture 1 2 1

3 Manufacturing 1 3 2

Services 2 2 4

Value Added 6 3 13

Total Input 10 10 20

Standardized AG MNF Serv

Agriculture 0.1 0.2 0.05

Manufacturing 0.1 0.3 0.1

4 Services 0.2 0.2 0.2

Value Added 0.6 0.3 0.65

Total Input 10 10 20

1. This is the basic 

structure of I-O. At 

upper-left, you have 

3 x 3 inter-industry 

matrix.

2. We fill in the data based on the macro-

economic data. Often the statistics 

office of the regional/ state/ national 

government publish these data, even 

the I-O itself. 

3. Here, we pick up the whole column under industry columns. 

Now you see 3 x 3 inter-industry matrix, and below it, Value-

added (labor,capital & others) and the Total Input. At this 

stage, you may forget about Value Added. (We will study 

them when we move to SAM)

4. Here, look at the table above. You take each entry 

within the inter-industry matrix and divide them by the 

column sum. Repeat for all cells in the inter-industry 

matrix  Then the calculation will look like this. 
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Standardized AG MNF Serv

Agriculture 0.1 0.2 0.05 =A-Matrix

5 Manufacturing 0.1 0.3 0.1

Services 0.2 0.2 0.2

I-Matrix AG MNF Serv

6 Agriculture 1 0 0 =I-matrix

Manufacturing 0 1 0

Services 0 0 1

(I-A) AG MNF Serv

7 Agriculture 0.9 -0.2 -0.1 =(I-A)

Manufacturing -0.1 0.7 -0.1

Services -0.2 -0.2 0.8

5. Take out the Inter-Industry matrix. 

This is called "A-matrix".  You are now 

ready to start your magic step by step!

6. This matrix, with all zeros except along the 

upper-left~lower-right diagonal line with 1s, is 

called "I-matrix" (sounds "eye"-matrix). Do not 

worry, this matrix has the same role as 1 (one) in 

normal algebra. 

7. Follow the formula and let's work on (I-A). 

Simply subtract A-matrix from our newly 

created I-matrix.
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(I-A) -̂1 AG MNF Serv

8 Agriculture 1.18 0.37 0.12 =(I-A) -̂1

Manufacturing 0.22 1.55 0.21

Services 0.35 0.48 1.33

(I-A) -̂1 AG MNF Serv

9 Agriculture 1.18 0.37 0.12 Case 1 1 1.18

Manufacturing 0.22 1.55 0.21 delta Y= 0 delta X= 0.22

Services 0.35 0.48 1.33 0 0.35

1.75

Case 2 0 0.37

delta Y= 1 delta X= 1.55

0 0.48

2.40

Case 3 0 0.12

delta Y= 0 delta X= 0.21

1 1.33

1.66

"for the development of the input-output method and for its application to important economic problems."

Leontief Inverse!

"So, what is this stuff? 
How can it be useful?"

WASSILY 
LEONTIEF 
1973 Nobel 

Laureate in 
Economics

8. This is the most challenging part. We will have a 

help from Excel. 

(1) Hightlight all the nine cells in the target matrix 

(where you want to write result of calculation, in our 

example, yellow ones)

(2) Type "=MINVERSE()" and put the cursol within 

the (). 

(3) Then, choose the 3 x 3 original matrix as an 

array. (in our exmaple, pink ones)

(4) IMPORTANT TO FOLLOW: While Hold down both 

Chift & Control Keys, hit the Enter key. 

This is the Inverse matrix!  Now you see the 

fascinations for industry analysis. 



Made by T. Hara 2010 

Production 

Activities 
(I-O table) 

INSTITUTIONS 
(Household, firms,  

Government) 

FACTORS 
(of production:  

labor, capital) 

$$ Wage &rents 

Value Added 

= Labor & capital 

Final demands: 

Goods and  

Services 

$$ Labor Income, profits 

$$ for 

Consumption 

SAM Concept 

Placement of Endowments  

(labor and capital) 



Compiled by T. Hara 2004, 2010 

Structure of a Social Accounting Matrix (HA449/HA649 Tourism Industry Analysis by T. Hara) 
(Made by and with copyright of Dr. Iwan Aziz, Professor, City and Regional Planning, Cornell University. Lines added by T. Hara) 

Expenditures 

  1 2  3   4  5 6 7 

 Incomes    

a 

Factors  

b 

 

a 

Institutions 

b 

 

c 

   

  Activities Commodities Labor  Capital Households Firms Government Capital 

Account 

Rest of 

World 

Total 

1 Activities  Domestic 

Sales 

     Export 

subsidies 

 Exports Production 

2 Commodities Intermediate 

demand 

    Households 

consumption 

 Government 

Investment 

consumption 

Investment  Domestic 

demand 

3 Factors Wages           

 a. Labor          Factor 

incomes 

from 

abroad 

Gross 

national 

product at 

factor cost 

 b. Capital Rent           

4 Institutions            

 a. Households   Labor 

income 

Distributed profits Intrahousehold 

transfers 

Transfers Transfers  Transfers Households 

income  

 b. Firms    Non-distributed 

profits 

Transfers  Transfers  from Firms 

income 

 c. Government Value-added 

taxes 

Tariffs Ind. 

Taxes 

Taxes 

Social sec. 

Taxes on profits Direct taxes Taxes   abroad Government 

income 

 

5 Capital Account      Household 

savings 

Firms 

savings 

Government 

savings 

 Capital 

transfers 

Total 

savings 

 

6 Rest of World  Imports Factor 

payments 

   Current 

transfers 

abroad 

   Imports 

7 Total Production Domestic 

Supply 

Factor outlay  Households 

expenditures 

Firms 

expenditures 

Government 

expenditures 

Total 

investment 

Foreign 

exchange 

earnings 

 

We can identify those transactions that are mainly estimated through survey instruments, i.e. Household Consumption (T2.4a), Interhousehold Transfers (T4a.4a), Labor Income 

(T4a.3a); Distributed Profits  (T4a.3b); Wages (T3a.1); and Rent (T3b.1). Often, in the absence of any reliable independent estimates and also for the sake of consistency some 

transactions are clearly determined residually as would be the case for Household Savings (T5.4a), for example. 

A Typical Social Accounting Matrix Structure 



SAM Structure 
• You see Production Activities, Factors (of 

Production), and Institutions.  

• Others are trade accounts for imports and 

exports.  
 Production Activ (inter-ind)

Agr (1a) Mnfc (1b) Serv (1c)

Agr (1a)

Mnfc (1b)

Serv (1c)

Factors (2) (2, 4)

Institu (3) W T (3, 4)

Others (4) (4, 2) (4, 3)  

TOTAL  

(4, 1)

F

A   C (1, 4)

Factors 

(2)

Institu 

(HH) (3)

Others 

(trade) (4) TOTAL

Please do not worry much about explanations below. They are for those who prefer 

Written explanations to visual explanations.  



SAM Structure 
 Production Activ (inter-ind)

Agr (1a) Mnfc (1b) Serv (1c)

Agr (1a)

Mnfc (1b)

Serv (1c)

Factors (2) (2, 4)

Institu (3) W T (3, 4)

Others (4) (4, 2) (4, 3)  

TOTAL  

(4, 1)

F

(1, 4)A   C

Factors 

(2)

Institu 

(HH) (3)

Others 

(trade) (4) TOTAL

[FOR THOSE WHO ARE INTERESTED FURTHER] 

The area A represents Production Activities within the industrial sectors, which is nothing but the activities that the I-O captures.  In 

that sense, A is a sub-matrix containing the transaction table of the I-O structure.  For example, in this SAM transaction table, you 

can see through the 3 x 3 inter-industry transactions table, where Agriculture, Manufacturing and Services sectors interact with each 

other to purchase and sell intermediate goods and services.  If you look at Production Activities column wise, it would show you the 

recipe, all the necessary ingredients (= inputs) to produce outputs.   

As we learned, industry requires labor input. Spa facilities at Intercontinental Hotel require not only inputs of flowers, shampoos, 

massage oil, towels, but also inputs of the labor of the staffs to sell as a luxurious spa package to guests.  Those labor inputs are 

captured at the area F, where Factors (of production) are required as inputs by the Production Activities. So the labor was provided 

from Factors Row to Production Activities Column, as we learned as the arrow in the SAM Concept.   

The area F also tells you that monetary flow occurred in the opposite direction simultaneously. Namely, Production Activities must 

have given the monetary consideration, wages, to the Factors. That was the green arrow in the SAM Concept.  

The last area where the Production Activities column intersects with “Others (trade)” (a cell with (4, 1) in it) shows ingredients that 

Production Activities require from outside of the studied geographic region of the SAM.  If your SAM represents a nation, this area 

represents imported inputs that industrial sectors require for their production of goods and services. SAM Concept did not include 

any trade with outside nation/region, but in the real world, no nation can remain completely secluded from the rest of the world.  

 



SAM Structure 

copyright T. Hara 2004 

 Production Activ (inter-ind)

Agr (1a) Mnfc (1b) Serv (1c)

Agr (1a)

Mnfc (1b)

Serv (1c)

Factors (2) (2, 4)

Institu (3) W T (3, 4)

Others (4) (4, 2) (4, 3)  

TOTAL  

(4, 1)

C (1, 4)

F

A   

Factors 

(2)

Institu 

(HH) (3)

Others 

(trade) (4) TOTAL

[FOR THOSE WHO ARE INTERESTED FURTHER] 

Factors of Production column have fewer interactions with other rows. It does not have any inputs from Production Activities and 

Factors. It has significant inputs from Institutions row which, based on what we learned so far, must have received money in 

exchange.  These two flows are depicted in the SAM Concept as the arrow represents input from Institutions (row 3) to Factors 

(column 2), and the green arrow represents the money flows from Factors (column 2) to Institutions (row 3). This area is shown as W 

where Factors’ earnings are distributed to owners of those Factors.  There is a difficulty in identifying a short word or two to explain 

the arrow in SAM Concept, but it may be interpreted as placement of endowments (to the exchange market of labor and capital).   

 

Ownership of endowment does not guarantee flow of income to the owners. Even if a person has a PhD in rocket science, the person 

cannot receive the wage until the person decides to put his/her labor in the exchange market.  Even an heirless inherited a huge land 

with appraised value of US$ 1 billion, she cannot receive any rents unless she put the land on the market and find tenants.  

Institutions’ mere ownership of labor or capital will not guarantee any income; unless or until Institutions put those endowments in the 

exchange market to find Production Activities to utilize them as required inputs.  

 



SAM Structure 
 Production Activ (inter-ind)

Agr (1a) Mnfc (1b) Serv (1c)

Agr (1a)

Mnfc (1b)

Serv (1c)

Factors (2) (2, 4)

Institu (3) W T (3, 4)

Others (4) (4, 2) (4, 3)  

TOTAL

(4, 1)

 

F

A   C (1, 4)

TOTAL

Factors 

(2)

Institu 

(HH) (3)

Others 

(trade) (4)

[FOR THOSE WHO ARE INTERESTED FURTHER] 

Institutions’ largest components are Households, as we discussed in the I-O structure. Institutions include Governments and Firms, 

even though their relative sizes are not as large as Households. The Institutions column shows the area C, where it intersects with 

rows of the Production Activities.  What would Households need from Production Activities? 

Households need to fulfill their Final Demands by purchasing goods and services from various industrial sectors. The goods and 

services can be fresh tomatoes from agriculture sector, bottled orange juice from manufacturing sector, a hard-disk from 

manufacturing sector, a spa treatment service at the luxurious hotel, dinner at a restaurant, a cup of coffee at Starbucks.  Those are 

consumption by consumers as shown in the arrow (1) in the SAM concept.  In exchange for delivering goods and services, industrial 

sectors receive payment in exchange, which is shown as the arrow (2) in the Figure 4-1.  

The bottom area, shown as (4, 3) is the cell which intersects with Others. While the (4, 1) and (4, 2) are both related with cross-

boundary transactions, the case for (4, 3) is somewhat different, even though they all have common features as “leakages”.  Let’s 

concentrate on the larger component of the Institutions, Households.  When Households receive wages, rents and profits in 

exchange for their delivery of labor and capitals, not all the money they receive would be consumed.  Certain portion of the wages 

may be saved.  In the SAM modeling, the saving by Households (4, 3) would be considered as a leakage from the model, just like (4, 

1) and (4, 2) are considered as leakages, because settlement payments for imports are the money outflow from the model.  



SAM Structure 
 Production Activ (inter-ind)

Agr (1a) Mnfc (1b) Serv (1c)

Agr (1a)

Mnfc (1b)

Serv (1c)

Factors (2) (2, 4)

Institu (3) W T (3, 4)

Others (4) (4, 2) (4, 3)  

TOTAL

(4, 1)

 

F

TOTAL

A   C (1, 4)

Factors 

(2)

Institu 

(HH) (3)

Others 

(trade) (4)
 

[FOR THOSE WHO ARE INTERESTED FURTHER] 

The Others column is often titled as Rest of the World (RoW), as it deals with interactions with outside of the regional/national 

economy. I did not use the RoW merely because it may be confused with the word “row”. The column side of the Others represent 

mainly exports of goods and services, where monetary flow comes into the domestic economic system.   

 

The cell where the column intersects with Production Activities row (1, 4) is basically the receipt of monetary payments by the 

industrial sectors in exchange for industrial sectors’ exports of goods and services to outside of the economic system. This is where 

the money comes into the economic system from outside to stimulate inter-industry transactions.  

 

The next cell in the column (2, 4) where the column intersects with Factors of production requires some imagination.  When we 

looked at the cell at which Factors column intersects with the Others, it was the leakage of Factors income. The cell where the 

column intersects with Institutions (3, 4) is where the Institutions’ receipt from outside of the region is recorded. This cell usually does 

not have large numbers.  Recall that the Households receive substantial income from Factors only when they put their labors and 

capital into the Factors, which is an exchange market for labor and capital. There is not much to receive without putting their 

resources (labor and capital) into the economic system.  
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• Conclusion and Findings of Day 3 

 



Thank you very much. Tad Hara 
tadayuki.hara@ucf.edu (e-mail)  

http://hospitality.ucf.edu/person/dr-tadayuki-hara/ (web) 
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