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In October 2002 explosions in Bali killed over 200 persons, most of them foreign tourists. The Indonesian government plans to share about $ 1 billion dollars US among the most severely affected regions. This raises the question: how do the bombings affect different regions.

We simulate the short-run economic effects of the Bali bombing using a TERM multi-regional CGE Model. Our aim is to measure the national and regional effects of the bombing and to examine which regions would gain or lose.

 AUTONUMLGL  Model description

The model used in this paper is a multi-regional CGE model, which distinguishes 19 sectors in each of 26 Indonesian provinces (see Tables 3 and 4).

This model is demanding of computer resources and data. The necessary inter-regional flows data showing, for example, what share of food and drink commodities traded to Bali come from Jawa Timur, are rarely available. Table 1 is an example of data generated in this model; it shows the trade share of selected domestically-produced commodities supplied by 26 regions to Bali.  Since Bali specialises in tourism, Bali itself supplies most of the tourism commodities used in Bali, i.e. 75% for Hotel and Restaurant, 35% for Transport and 70% for Other Services. 

Table 1: Trade share for selected commodities supplied by 26 regions to Bali


Supplier

1
Supplier

2
Supplier

3
Other

regions
Total

Food and Drink
Jawa Timur

(0.46)
Jawa Tengah

(0.15)
NTB

(0.12)
Other

(0.27)
1

Hotel and Restaurant
Bali

(0.75)
Jawa Timur

(0.08)
DKI

(0.04)
Other

(0.14)
1

Transport
Bali

(0.35)
Jawa Timur

(0.12)
NTB

(0.11)
Other

(0.42)
1

Other Services
Bali

(0.70)
DKI

(0.13)
Jawa Timur

(0.10)
Other

(0.08)
1

In constructing the new model, we used the INDOCEEM
 data. This is based on year 2000 input-output (IO) tables. It distinguishes 97 industries and 103 commodities. For the regional model, we aggregated the INDOCEEM data to 80 industries, each of which produces one commodity.

Assuming input proportions in production are the same everywhere, we used regional value-added shares from BPS (Indonesian Statistics Bureau) to split the user flows according to 26 destination provinces. Using the gravity approach, we made source shares to produce inter-provincial flows. We took data for the elasticities from the GTAP
 model. 
The resulting database distinguishes an input-output database for each province showing the values of Indonesian and imported goods used by each sector and by final demanders; and a trade matrix showing inter-provincial flows of each domestic and imported good.

 AUTONUMLGL  Closure

We used a short-run closure: capital and land usage in each industry are fixed while labour is everywhere in elastic supply at fixed real wages. Constant real wages in the short-run closure determine employment. 

On the national expenditure side, real consumption, real aggregate investment, and real government consumption are fixed. But at the regional level, the model allocates fixed national household expenditure across regions in proportion to labour income. Also it allocates fixed national investment across industries and regions following endogenously determined rates of return (ROR). 

Foreign currency prices of imports are naturally exogenous and the exchange rate is fixed as numeraire. Population is also held constant. There are other exogenous variables in this closure such as changes in rate of production tax, technology, price and quantity shift variables. In Table 2, which shows main macro results for both Bali and Indonesia as a whole, results for exogenous variables are zero.  

To simulate effects of the bombing on tourism demand, we used export quantity shift variables, as explained in the next section. 

Table 2: National and Bali macro results in percentage changes

Main Macro Variables
Description
National

Results
Bali

Results

RealHou
Real Household Expenditure
0
-4.68

RealInv
Real Investment Expenditure
0
-6.79

RealGov
Real Government Expenditure
0
0

ExpVol
Export Volume
-0.99
-16.34

ImpVolUsed
Import Volume Used
-1.04
-8.95

RealGDP
Real GDP
-0.06
-2.33

AggEmploy
Aggregate Employment
-0.20
-4.93

AveRealWage
Average Real Wage
0
0

AggCapStock
Aggregate Capital Stock
0
0

CPI
Consumer Price Index
-0.81
-2.40

GDPPI
Price GDP
-0.87
-7.03

ExportPI
Export Price Index
-0.38
-5.76

ImpsLandedPI
Import Landed Price Index
0
0

Plab_O
Nominal Wage
-0.81
-2.40

Phi
Nominal Exchange Rate
0
-

CPI/GDPPI
Consumer Price Index /Price Index GDP
-0.06
4.63

AggEmploy/ 
AggCapStock
Aggregate Employment / Aggregate Capital Stock
-0.20
      -4.93

ordinary change
 in shrBoT
ordinary change in share of  Real Trade Balance to Real GDP
-0.05
-

 AUTONUM  Shock 

We shocked the model by shifting the export demand schedule for tourism commodities uniformly by 50% to the left
. TERM has downward-sloping export demand curves; Figure 1 illustrates the interaction between export demand and supply. The initial  equilibrium is at point E.  Because of the shock, the equilibrium moves from point E to E' which has lower price and quantity than initially. Because of input-output linkages, the lower price for this commodity causes production costs in all industries to fall.  As a result, the supply curve will shift downward from S to S'. It creates a new equilibrium at point E" which has a lower price but greater quantity than at point E'.

Figure 1: Interaction between demand and supply for tourism export 

    

     

                                                                                                                                

                                                                                                       



 AUTONUMLGL  Bali tourism

Table 3 shows a variety of sectoral results for Bali. Row 16, column 1 of the table shows that exports of Hotel and Restaurant drop by 25.35% (less than the 50% shock). As exports drop, output falls by 7.70% and the output price (column 6) by 7.63%. Employment falls by 13.29%. Since capital is fixed, capital rentals drop by 27.73%. The price drop causes production costs in all industries to fall; we can see from the variable cost in column 5 that input prices to Hotel and Restaurant fall by 1.65%, corresponding to the vertical shift Q in Figure 1. Costs for all the other industries fall by similar amounts.  

Table 3: Bali sectoral results in percentage changes


Variables
xexp
xtot
xlab_o
pcap
pvar
pdom
xtrad_r


Description
Export
Industry output
Employment
Capital rentals
Variable cost
Domestic prices
Import



[1]
[2]
[3]
[4]
[5]
[6]
[7]

1
Agriculture
3.88
0.50
1.42
0.41
-1.73
-0.64
-3.84

2
Fishing
4.81
0.36
1.00
-0.42
-1.70
-1.08
-5.08

3
Oil and Gas
0
0
0
0
0
0
0.79

4
Mining
1.83
0.65
1.92
1.42
-2.22
-0.30
-1.79

5
Food and Drink
3.71
0.37
1.24
0.06
-1.16
-0.89
-3.72

6
Textile, Clothes, and Footwears
1.57
1.08
2.64
2.86
-1.01
-0.22
-3.25

7
Wood and Paper
1.80
0.65
2.50
2.58
-1.47
-0.39
-2.12

8
Chemicals
1.26
0.90
2.11
1.79
-0.61
-0.11
-3.00

9
LNG
0
0
0
0
0
0
0

10
Basic Metals
2.15
0
0
0
0
0
-2.88

11
Machines and Electronics
3.05
2.13
5.33
8.28
-1.61
0.10
-6.32

12
Other Manufactures
2.66
0.60
1.86
1.30
-1.04
-0.45
-5.89

13
Electricity, Gas, and Water
0
-1.21
-3.05
-8.38
-1.30
-3.10
0

14
Construction
0
-2.66
-4.83
-11.83
-1.26
-2.84
0

15
Trade
0
0.34
0.69
-1.03
-2.87
-2.21
0

16
Hotel and Restaurant
-25.35
-7.70
-13.29
-27.73
-1.65
-7.63
-12.05

17
Transport
-17.27
-3.84
-14.01
-29.05
-2.52
-12.86
-11.55

18
Other Services
-26.42
-3.41
-6.97
-15.92
-2.09
-7.04
-12.76

19
Government Services
9.99
-1.33
-1.40
-5.16
-2.15
-2.27
-10.50

Since domestic prices fall relative to import prices, domestic products displace imports (For example, Machines and Electronics output grows by 2.13% whilst imports fall by 6.32%). Since the main user of imported tourism is households, the wages fall will also induce tourism imports to fall [recall, Balinese consumption follows Balinese wage income]. 

Although employment in tourism and in non-traded sectors shrinks (for example, Hotel and Restaurant fall by 13.29% and Construction by 4.83%), jobs grow in other sectors, as explained in the next section.

 AUTONUMLGL  Bali sectors

 Tourism, service and non-traded (Utilities/Construction) industries contract. As local commodities are non-exportable and are demanded by tourism sectors, a contraction in tourism causes local industries also to contract. For example, Construction falls by 2.66%. Since short-run supply curves are upward-sloping these demand contractions cause output prices [column 6] to fall. Therefore inputs costs to Balinese firms also fall [column 5]. Falling prices also reduce the CPI, in turn wage costs to all sectors are reduced.

Demand falls, so outputs fall. In turn, demands for inputs contract. Since we fixed capital, capital rentals will fall (column 4, Table 3). For industries that shrink, capital rentals fall by more than the CPI. For example, rentals in Hotel and Restaurant fell by 27.73%. Conversely, growing industries become more profitable, for example, TCF.  

The real depreciation causes exports to expand and domestic goods to replace imports. Hence, export-oriented and import-competing industries gain. For example, TCF, an export-oriented sector, gains by 1.08%. Import-competing industries also gain: Machine Electronics grew 2.13%. Most domestic prices decrease and domestic outputs replace imports. 

Many industries also benefit from substitution towards Balinese products (at the expense of imports from other Indonesian provinces and the rest of the world). Note that for Oil and Gas, LNG and Basic Metal, the results are zero as those industries do not exist in Bali. 

 AUTONUMLGL  Bali macro results

Structurally, Bali is the region most vulnerable to tourism decline: it contributes 60% of national tourism exports. Therefore Bali is affected worse than Indonesia as a whole. We can see this in Table 2, Bali column. Employment falls by 4.93% and real GDP by 2.33%. The export price index falls by 5.76% and the CPI by 2.40%. 

On the expenditure side of GDP, real household consumption falls by 4.68% and real investment by 6.79%. At the national level, real household and investment spending are fixed, but at the regional level they are endogenous, as we explained in Section 2. Exports fall by 16.34% and imports by 8.95%.

 AUTONUMLGL  Understanding the macro results

Figure 2 represents the main macro assumptions underlying the interactions among endogenous (oval) and exogenous (rectangular) macro variables in the short-run closure. 

Figure 2: Macro Economic Interaction


  



                 

              

                 



On the expenditure side of GDP, real household consumption, real aggregate investment, and real government consumption are assumed to be constant. The bombings reduce exports, and so reduce the trade balance. Therefore GDP shrinks. [Note: although we shocked exports, we represent the trade balance as endogenous in Figure 2.]

On the income side, we assume that primary-factor efficiency and capital stocks are constant. Only employment is free to adjust.

To understand the income-side macro results, we can use a stylized model:

GDP = F (K,L).

We can express the marginal productivity of labor (MPL) in two different percentage change equations:

mpl  = AveRealWage + (CPI/GDPPI),                                                                  (A)

mpl = positive function of  L/K.                                                                             (B)

With AveRealWage zero and CPI/GDPPI -0.06%, (A) implies MPL must fall by 0.06%.  From (B), if MPL falls so does L/K. We observed this ratio to fall by 0.20%; it means that employment falls by 0.20%, since capital is fixed.

Using an aggregate production function in percentage change form, we can express real GDP as a function of capital and labour as follows:

gdp = Sl l + Sk k.

Above, gdp, l and k are the percentage changes in GDP, L, and K; Sl and Sk are the shares of labour and capital in production. With the labour share 0.30 and capital fixed, a 0.20% fall in employment causes real GDP to shrink by 0.06%. 

On the expenditure side, exports fall by 0.98% and imports by 1.04%.  The balance of trade falls by 0.05% of GDP
.  

 AUTONUMLGL  Regional macro results

 Table 4 shows regional results, sorted by real GDP. We can see the losing regions range from Bali to Jawa Timur with a contraction in real GDP, employment, and investment. The loss is most evident in Bali followed by other tourist-destination regions such as DKI and DIY. The exceptions are Sulawesi Tenggara and Jawa Timur; there investment rises but GDP contracts. 

The regions from Jambi to Irian Jaya gain, with growth in real GDP and employment—a result of our closure in which national real household expenditure and investment are fixed. Therefore reduced consumption in Bali must be offset by increases elsewhere.
Export and import volumes, the CPI and export price indices in all regions decrease. The exception is Jawa Timur with an increase in export volume. This is because Jawa Timur produces export-oriented commodities, especially Machines and Electronics, Wood and Paper, and Mining. In five regions household spending shrinks: Bali, DKI, DIY, NTB and SulUt. Real government expenditure, average real wages, aggregate capital stock and import landed prices are fixed by assumption.

Table 4: Regional macro results in percentage changes

Main Macro
RealHou
RealInv
RealGov
ExpVol
ImpVolUsed
ImpsLanded
RealGDP

Description
Real household expenditure
Real investment expenditure
Real government expenditure
Export volume
Import volume used
Import volume landed
Real GDP

Provinces:








1)  Bali
-4.68
-6.79
0
-16.34
-8.95
-5.92
-2.33

2)  DKI
-0.61
-1.05
0
-2.58
-1.70
-1.53
-0.35

3)  DIY
-0.36
-0.72
0
-3.32
-1.68
-1.51
-0.27

4)  NTB
-0.38
-0.76
0
0.25
-3.09
-3.78
-0.23

5)  SulUt 
-0.01
-0.54
0
-2.67
-1.47
-1.52
-0.10

6)  SumBar
0.01
-0.48
0
-2.57
-1.40
-1.52
-0.10

7)  NTT
0.01
-0.01
0
-5.20
-1.46
-1.76
-0.09

8)  Bengkulu
0.12
-0.31
0
-4.60
-1.38
-1.60
-0.04

9)  SulTengg
0.14
0.09
0
-1.47
-1.09
-1.38
-0.03

10) Maluku
0.17
-0.08
0
-3.85
-1.39
-1.68
-0.02

11) JaTim
0.19
0.15
0
0.11
-0.73
-0.78
-0.01

12) KalTeng
0.20
-0.08
0
-4.86
-1.39
-1.55
0.00

13) Jambi
0.27
0.20
0
-0.67
-0.92
-1.09
0.02

14) Riau
0.36
0.58
0
-0.57
-0.47
-0.56
0.03

15) SulTeng
0.30
0.15
0
-1.33
-1.00
-1.36
0.04

16) SulSel
0.29
0.26
0
-0.45
-1.16
-1.50
0.04

17) Lampung
0.32
0.31
0
-1.27
-0.92
-1.19
0.04

18) JaTeng
0.34
0.41
0
-0.17
-0.51
-0.66
0.05

19) KalTim
0.45
0.47
0
-0.11
-0.65
-0.80
0.06

20) JaBar
0.36
0.31
0
-0.11
-0.46
-0.66
0.06

21) KalSel
0.35
0.18
0
-0.28
-1.04
-1.33
0.06

22) Aceh
0.48
0.53
0
-0.11
-0.46
-0.62
0.06

23) SumSel
0.46
0.56
0
-0.35
-0.44
-0.68
0.07

24) SumUt
0.40
0.35
0
-0.24
-0.45
-0.69
0.07

25) KalBar
0.43
0.29
0
-0.55
-0.86
-1.12
0.09

26) Irian Jaya
0.63
0.68
0
-0.25
-0.61
-1.05
0.15

Table 4 (continued)

Main Macro
AggEmploy
AveRealWage
AggCapStock
CPI
ExportPI
ImpsLandedPI

Description
Aggregate employment
Average real wage
Aggregate capital stock
Consumer price indices
Export price indices
Import landed price indices

Provinces:







1)  Bali
-4.93
0
0
-2.40
-5.76
0

2)  DKI
-0.87
0
0
-1.01
-0.48
0

3)  DIY
-0.61
0
0
-0.84
-0.47
0

4)  NTB
-0.63
0
0
-1.26
-0.51
0

5)  SulUt 
-0.26
0
0
-0.76
-0.64
0

6)  SumBar
-0.24
0
0
-0.69
-0.53
0

7)  NTT
-0.24
0
0
-0.68
-0.86
0

8)  Bengkulu
-0.14
0
0
-0.71
-0.74
0

9)  SulTengg
-0.12
0
0
-0.72
-0.56
0

10) Maluku
-0.08
0
0
-0.70
-0.91
0

11) JaTim
-0.06
0
0
-0.76
-0.31
0

12) KalTeng
-0.05
0
0
-0.70
-1.02
0

13) Jambi
0.02
0
0
-0.68
-0.20
0

14) Riau
0.10
0
0
-0.66
-0.08
0

15) SulTeng
0.04
0
0
-0.66
-0.39
0

16) SulSel
0.04
0
0
-0.73
-0.51
0

17) Lampung
0.06
0
0
-0.67
-0.62
0

18) JaTeng
0.09
0
0
-0.67
-0.28
0

19) KalTim
0.19
0
0
-0.70
-0.06
0

20) JaBar
0.10
0
0
-0.74
-0.18
0

21) KalSel
0.09
0
0
-0.66
-0.32
0

22) Aceh
0.23
0
0
-0.60
-0.05
0

23) SumSel
0.20
0
0
-0.65
-0.13
0

24) SumUt
0.15
0
0
-0.58
-0.25
0

25) KalBar
0.17
0
0
-0.66
-0.27
0

26) Irian Jaya
0.38
0
0
-0.65
-0.15
0

Conclusion 

We found that Bali GDP will be 2.33% less than it would be without the bombings. Bali loses by far the most, followed by DKI (0.35%) and DIY (0.27%). In Bali employment falls by 4.93%, household consumption by 4.68%, investment by 6.79%, exports by 16.34%, and imports by 8.95%.

The Indonesian economy as whole will also lose; national GDP shrinks by 0.06%, employment falls by 0.20%, exports by 0.99% and imports by 1.04%.

However, the government should take into account not only macro but also sectoral results in allocating compensation packages. Some sectors may grow even though they are in the losing regions. For example, the Balinese Hotel and Restaurant sector shrinks by 7.70 % but Machines and Electronics grows by 2.13%.

Our simulations show the shortrun effect of a 50% reduction in export demand for tourist goods. Another, perhaps equally serious, effect of the bombings might be a reduction in investor confidence, leading to a fall in investment. The longrun effect of reduced investment would be to reduce productive capacity. Therefore, the ultimate effect of the bombings may be more severe than described in this paper.
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� INDOCEEM is a version of the INDORANI CGE model of the Indonesian economy designed especially for analysing energy-related issues but useful also for analysing other policy issues.


� The Global Trade Analysis Project (GTAP), based in Purdue, Indiana, maintains a CGE model of world trade.


� We shocked this model by applying fqexp("HotelRest","dom")=-50. This variable has two dimensions, commodity and source. The ‘fqexp’ represents an export quantity shift variable for Hotel and Restaurant from domestic source. The "-50" means that we shift the export demand function to the left by 50%.  As export demand for transport and other service commodities are demanded proportionally with tourism exports, we also applied  fqexp("Transport","dom")=-50 and  fqexp ("OtherServ","dom")=-50. The shock affects all provinces equally—but Bali is most dependent on tourism demands.





� Initially, exports were 14.31% greater than imports in aggregate.








2
4

