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Abstract 

This paper aims to analyze the impact of changes in resource prices on intra-region 

goods supply and on extra-region changes in prices, as well as possible impacts on the 

demand side, using China and Beijing as examples for analysis. 

Results of the analysis with Input-Output model and CGE model demonstrate that 

changes in the price of water supply do not have as significant an impact as is the case 

with energy goods such as electrical power or oil and mining. 

Also, another result with International IO model shows that an increase in the price 

of water resources in China would first induce changes in the prices of some domestic 

goods (education and research, chemical fertilizers, etc.); the effect on other countries 

would be relatively large in countries including Malaysia, Thailand, Singapore, and 

South Korea, and in the industries of flour milling, heavy electrical equipment, knitting, 

non-ferrous metals, and apparel. However, all of these impacts would be minimal. 
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1. Introduction 
 

This paper aims to analyze the impact of changes in resource prices 
on intra-region goods supply and on extra-region changes in prices, as well 
as possible impacts on the demand side.  

The issue of the impact of resource prices has been seen, as one 
example, in the rise of oil prices from around $30 per barrel in the early 
2000s to over $140 per barrel in July of 2008. In the September immediately 
after that, oil prices were affected by the economic downturn stemming from 
the American subprime mortgage problem and subsequent collapse of 
Lehman Brothers, and plummeted to the $30+ range in December of that 
year. Following this, oil prices trended upward again as gradual economic 
recovery proceeded, and at present in the first quarter of 2010, remain 
relatively stable in the mid-$80 range. However, this can be called a high 
level, compared with the situation in the early 2000s.  

The rapid rise in oil prices in 2008 is considered to have been 
primarily brought about by the impact of speculative futures trading, with 
that impact seen as having been limited. Still, as a direct effect at the time, 
skyrocketing fuel surcharges at airports were in the news, and even in Japan 
an impact was felt in the form of increases in domestic gasoline prices.  

As resources are treated as input elements in the same manner as 
capital and labor, changes in the price of resources naturally affect sales 
prices, and as a result cause some sort of change in demand behavior. In that 
sense, changes in resource prices are a real-world issue offering an ideal 
simulation topic, through analysis of changes in the behavior of economic 
systems.  

What's more, resources are not a topic limited to the oil problems of 
the 21st century and later; rather, water, mineral resources, and a wide 
range of other goods can become inputs. For example, Banchongphanith 
(2010) considers through economics the increasingly serious problems of 
water resources in China, calculating on a per-industry basis the amount of 
water involved in goods production, and analyzing the impacts of increased 
costs of water pollution control.  
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42sectors

Agriculture・Livestock

Forestry

Fishery
Coal mining and crude petroleum
Metallic ore

Non-metallic ore and quarrying

Food product

Beverage・Tobacco

Spinning

Wearing apparel・Other made-up textile products

Leather and leather products

Timber wooden products

Pulp and paper

Printing and publishing

chemical products

Drugs and Medicine

Refined petroleum and its products

Rubber product

Ceramics and Fire-clay

Iron and  steel

Non-ferrous metal

Metal products

Machinery 

Electronic  machinery

Motor vehicles

Other transport equipment

Precision machines

Plastic products

Other manufacturing products
Electricity production and supply
Gas
Water production and supply
Scrap and waste
Construction

Wholesale and retail trade

Transportation

Telephone and telecommunication

Finance and insurance

Education and research

Other services

Public administration

Unclassified

sub total

Row item

Wages and salary

Operating surplus

Depreciation of fixed capital

Indirect taxes 

 less subsidies

Column item

private consumption

Government consumption

Gross domestic capital formation

Export

Outflow

Import

Inflow

Total Output

Table 2-1 

Breakdown of 42 Sectors 

in the Input-Output Table 

In this way, as economic activity is 
generally performed under resource 

constraints, it is obvious that the impacts 
from a change in the price of each resource 
need to be looked at in many ways.  

This paper will consider the 
question of what impacts changes in the 
price of water resources and energy exert 
on economic systems, using China and 
Beijing as examples for analysis.  

Section 2 will overview the 
magnitude of the impact of water supply 
prices in Beijing. Section 3 will consider 
the impact on the overall Beijing economic 
system. Section 4 will consider the 
possibility of effects of China's water 
resources on the entire Asian region. 
Finally, we will provide a brief summary.  
 
 
2. The Influence of Water Supply Prices in 
Beijing  
 

In this section, we will consider 
the price influences on industries in 
Beijing exerted by changes in water 
resource and energy prices, using an 
input-output table for Beijing.  

The data used is an input-output 
table for mid-sized firms, with a 130-sector, 
input-output table for Beijing in 2002 
condensed to 42 sectors. However, for 
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water supply and electrical power we extract and use production amounts as 
they appear in the 130-sector table, while integrating 2 sectors for coal 
mining and oil into 1 sector.3 The reason for using 42 sectors in the analysis 
is for ease of calculation and relative ease of interpreting the analysis.  

The breakdown of the 42 sectors is per Table 2-1. The analytical 
model used is the equilibrium price model of equation (2 -1). 
 

[ ] eV')AM(IIp
1'−

−−= ˆ      (2-1) 

Here p is an equilibrium price vector, and [ ] 1'
)AM(II

−
−− ˆ is a 

Leontief inverse matrix (inverted) with self-sufficiency rate considered, V' is 
a value-added matrix (n × k), and e is a column vector with only 1 element (k 
× 1). 

Typically, the equilibrium price model vertically aggregates the 
price table's input-output table and considers these as costs, and sets these 
as equilibrium prices on the assumption that market prices are marginal 
costs, assuming maximization of profits.  

This model is one in which the aggregated added-value vector is 
given as an exogenous variable; thus, when value-added items such as 
indirect taxes change, usually it is the equation for analyzing what impact 
these changes exert on equilibrium prices in each industry. Thus, 
calculations of the impact of price changes in a particular industry on the 
prices of other goods cannot be performed directly from this model. This is 
because the relevant industries are endogenous variables in the model 
system. Therefore, it is necessary to pull the relevant industry prices out 
from the model system and calculate their impact exogenously. Here we 
performed calculations per Miyazawa (2002) of how the price of water 
resources and energy influence other goods. The equation used is the 
rightmost portion of the following. 

 

                                            
3 The reason for integrating coal mining and oil is because oil production is effectively non-existent in 
the Beijing table. 
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In this equation, when a specified good rises only ⊿  pn, the 

amount by which this pulls up the prices of the remaining (n-1) sectors' goods 
is calculated.  

Based on the equation, we calculated the impact when prices 
changed in the 32nd sector "Water production and supply", the 30th sector 
"Electricity production and supply", and the 4th sector "Coal mining and 
crude petroleum". When the price ripple effect is calculated for a rise of 100% 
in each price (in other words, a doubling of price), the results are per Table 
2-2. The results shown on the table are the 20 sectors with the largest price 
ripple effect.  

A feature of Beijing seen from this table is that the impact of price 
changes in the water supply is not so great. By contrast, electrical power 
exerts a strong influence on a large number of industries, with the result of 
about a 2% impact up until #20. Also, the price of coal has a significant 
impact mainly on the oil and coal refining industries, but a relatively minor 
impact on other industries. However, it is evident that the impact is larger 
than that of water supply price changes.  

Electrical power price increases exerted relatively large impacts, 
especially price increase effects of over 8% on water supply, 6% on metallic 
ore mining, and about 4% on ceramics and fired clay and on on gas. 
Meanwhile, the impact of oil price was an 11% impact on oil and coal, 4% on 
electrical power, and 3% on chemicals.  

By contrast, water supply price had impacts on education and 
research, fisheries, and forestry, but the scale of all of the impacts is small.  
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Looking at causes behind these results, the first is that the total 
value of water supply in Beijing is small relative to electrical power and coal. 
In the 2002 table, electrical power has 3.83 times the value of water supply, 
and coal mining and oil has 2.12 times the value.  

Second, compared with electrical power, the amount of water supply 
used as a raw material for intermediate input is not so large; rather, the 
percentage consumed as a final consumption good is large. Thus, the price of 
water supply, more than price rises of goods in other industries, can be 
considered an impact directly affecting consumers. 

The third cause lies within the peculiarities of water supply. The 
supply of water resources is normally under public sector management, with 
prices themselves tending to be regulated as industrial water, agricultural 
water, tap water, etc., but water is also a good that can be procured on one's 
own from wells, rivers, ponds, etc. For this reason, the amount of water itself 
traded on the market may be only a portion of the total water demand.  

Table 2-2 Comparison of Ripple Effects When Prices are Doubled for Water, Electrical 

Power, and Coal Mining (Top 20 Sectors) 

Water production and supply Electricity production and supply Coal mining and crude petroleum
1 Water production and supply 100.00% 1 Electricity production and supply 100.00% 1 Coal mining and crude petroleum 100.00%
2 Unclassified 2.93% 2 Water production and supply 8.28% 2 Refined petroleum and its products 11.70%
3 Education and research 0.78% 3 Metallic ore 6.41% 3 Electricity production and supply 3.86%
4 Fishery 0.75% 4 Ceramics and Fire-clay 4.18% 4 chemical products 3.29%
5 Forestry 0.73% 5 Gas 3.74% 5 Gas 2.87%
6 Agriculture・Livestock 0.66% 6 chemical products 3.55% 6 Iron and  steel 2.31%
7 Spinning 0.63% 7 Iron and  steel 3.53% 7 Ceramics and Fire-clay 2.11%
8 chemical products 0.63% 8 Timber wooden products 2.82% 8 Non-ferrous metal 1.49%
9 Electricity production and supply 0.62% 9 Plastic products 2.77% 9 Transportation 1.40%

10 Ceramics and Fire-clay 0.40% 10 Spinning 2.71% 10 Plastic products 1.21%
11 Public administration 0.38% 11 Education and research 2.68% 11 Unclassified 1.19%
12 Rubber product 0.37% 12 Rubber product 2.67% 12 Rubber product 1.18%
13 Other transport equipment 0.36% 13 Public administration 2.54% 13 Water production and supply 0.92%
14 Gas 0.36% 14 Fishery 2.39% 14 Other manufacturing products 0.80%
15 Plastic products 0.35% 15 Non-metallic ore and quarrying 2.13% 15 Public administration 0.80%
16 Iron and  steel 0.34% 16 Agriculture・Livestock 2.04% 16 Education and research 0.79%
17 Other services 0.31% 17 Other transport equipment 2.00% 17 Construction 0.74%
18 Drugs and Medicine 0.31% 18 Other services 1.94% 18 Agriculture・Livestock 0.69%
19 Refined petroleum and its products 0.31% 19 Non-ferrous metal 1.88% 19 Metal products 0.64%
20 Metallic ore 0.29% 20 Metal products 1.85% 20 Spinning 0.63%
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For the reasons given above, industries in Beijing can be interpreted 
as having a structure by which water resources cannot easily exert the same 
impact as electrical power resources. 
 
 
3. Simulation via CGE Model 
 

In this section, we will analyze, via a CGE model, the question of 
what sort of impact changes in energy prices in Beijing can exert on the 
overall Beijing economy, especially demand structure.  
 
3.1 SAM and CGE Model for Beijing  
 

Here we will look at the structure of a SAM built on input-output 
tables for Beijing. The basis for the data is, as in the previous section, a 
130-sector input-output table for Beijing in 2002, aggregated into 5 sectors 
for use in a CGE model. In addition, to complete the table in SAM format, we 
take Beijing fiscal revenue from the 2003 Beijing Statistical Yearbook, and 
use it as supplementary information4 to balance the totals among columns 
and rows.  

The sectors used are the 5 sectors agriculture, forestry & fisheries; 
energy-related; energy-intensive industry; manufacturing-related; and 
service-related, with specific details shown in Table 3-1. 

The reason for choosing this small number of intensive sectors is 
that the behavior of the overall model becomes unstable with many sectors, 
making convergence to an equilibrium solution difficult. The instability of 
equilibrium analysis seen in CGE analysis, and the optimal number of 
sectors, are issues to be addressed in the future.  

The Beijing SAM created and used in this paper is as shown in 
Table 3-2. Regarding the composition of the sectors, service-related and 
manufacturing-related comprise a large portion. Energy-related is only 

                                            
4 Specifically, this is used as a direct tax from the household sector. 
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about 4 percent.  
 
10 Sectors 5 Sectors

1: Agriculture, forestry & fisheries 1: Agriculture, forestry & fisheries

2: Mining 2: Energy-related

3: Oil and coal products

4: Electrical power, gas, and heating supply 3: Energy-intensive industry

5: Chemical products

6: Steel

7: Transport

8: Manufacturing-related 4: Manufacturing-related

9: Construction 5: Service-related

10: Service-related

Table 3-1 Breakdown of the 5 Sectors Used 

 
The CGE model used in this paper is a modified version of that used 

by Hosoe et al (2004).5  
 

The models for each block are as follows:  
 
Domestic Production Block: 
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（3-2） 

 

（3-3） 

 

（3-4） 

（3-5） 

 
Symbols are defined as follows:  

Yj：Domestic value added (composite commodity) of the jth sector 
Fh,j：Value-added items treated as the hth production element. In this model, 
these are of three types: employee income, operating surplus, and 
depreciation of fixed capital.  
Xi,j：ith amount of intermediate inputs in the h,jth sector.  

 
5 GAMS22.9, Model Library STDCGE model. 
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Zj：Amount of supply in the jth sector.  
axi,j：ith intermediate input coefficient in the jth sector.  
ayi,j：ith production factor input coefficient in the jth sector.  
p y：Value-added composite good price in each sector.  
p f：Factor price in each sector.  
p q：Armington (see below) composite good price in each sector.  
p z：Price (z) of supplied goods in each sector.  
 

Equation (1) is a (Cobb-Douglas-type) domestic value-added 
production function, which, if optimized under profit maximization, leads to 
Equation (2). Using a Leontief-type production function and assuming that 
domestic supplied goods are produced as intermediate goods and composite 
value-added goods, Equations (3) and (4) can be derived from the definition 
of input coefficients. Under the condition of complete distribution of domestic 
supply (zero profit condition), deriving the price of supplied goods leads to 
Equation (5).  
 
Government Block: 

（3-6） 
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（3-7） 

 

（3-8） 

 

Td：Total direct taxes. 
T z：Indirect taxes and subsidies in the jth sector. 
τd：Direct tax rate (exogenous). 
τz：Indirect tax rate (exogenous) in the jth sector. 
FFh,1：Household stockpile of hth production factor (exogenous). 
FFh,2：Corporate stockpile of hth production factor (exogenous). 
Xi

g：Government consumption of ith good. 
μi：Percentage of consumption of ith good in total government consumption. 
(Σμi = 1) 
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Sg：Government savings.6 
 
Savings and Investment Block: 
 

 

（3-9） 
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ment deficit (domestic extra-regional 

savings, exogenous). 
Sf2：Foreign currency-denominated current account deficit (foreign 
exogenous). 

ate.  

ck: 

 

 
Xi

c：Household consumption of ith good. 
αi：Percentage of consumption of ith good in total household consum
  （Σαi＝１） 

 

i Amount of corporate investment in ith good 
：λi Percentage of investment in ith good within total investment. (Σλi＝１) 

Sp：Private savings. 
otal depreciatioS

Sf1：Amount of in-shipment and out-ship

savings, 

ε：Exchange rate (yen / dollar). 
ssp：Private sector average savings r
ssr：Average rate of fixed capital depreciation. 
IT：Total investment. 
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6 However, in the data used in this paper, the amount is 0. 
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In-Shipment and Out-Shipment Block: 
 iOFLF ∀= ,0

（3-13ii
0

） 

good.  
i：In-shipment value of ith good.  

OFLi
0：In

1) Impor

 

pi
e：Local currency-denominated export price of ith good 

pi
We：Foreign currency-denominated export price of ith good (exogeno

pi
m：Local currency-denominated import price of ith good 

pi
Wm：Foreign currency-denominated import price of ith good (exogen

del, with import and export 
hange rates.  

ington hypothesis to assume imperfect 
ubstitutability of domestic goods and imported goods, and derive the 

ype) composite goods production function, and 
e production and import volume of each good, as follows:  

IF

O

 iIFLii ∀= ,

OFi：Out-shipment value of ith 
IF

itial out-shipment value of ith good (exogenous). 
IFLi

0：Initial in-shipment value of ith good (exogenous).  
 
Trade Block: 
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Ei：Export volume of ith good. 
Mi：Import volume of ith good. 
 

Here we assume a small-country mo
prices linked to international import-export prices through exc
 
2) Armington composite goods 
 

We use the Arm
s
Armington (Cobb-Douglas-t
th
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Qi Armington composite good.  
Di  supply-demand good.  
tfp Armington composite goods production fu
ami：Elasticity parameter of imported goods.  

ion volume of 

on volume of 

3) Transformation function 
 

As with the Armington hypothesis, we assume that domestic goods
and export goods are also apportioned according to the foll
transformation function:  

 

（3-20） 
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pi,1：Solow residual of production function of supplied goods. 
 of out-shipment and export goods.  

di：Elasticity parameter of domestic supply-demand goods.  
si：Percentage of out-shipments and exports in total supply. 

dsi,1：Percentage of domestic supply-demand in total supply. 
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i,1：Solow residual of the nction.  

adi：Elasticity parameter of domestic supply-demand goods.  
msi ： Percentage of in-shipments and imports in product
Armington composite goods.  
dsi,1 ： Percentage of domestic supply-demand in producti
Armington composite goods.  
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arket Clearance Condition: 

 

  
 

 
bove simultaneous systems, there are 138 endogenous 

variable
vari

raire.  
 
We derived a standard equilibrium solution for the above model 

using nonlinear programming, and conducted simulations making changes 
to several assumptions.7 
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Utility maximization problem: 

Here utility maximization is given as maximization of the following 
Cobb-Douglas-type social utility function:  

(3-25) 

Endogenous variables:  
 
 

In the a
s with an equal number of equations. The number of exogenous 

ables is 34. In addition, we used the price ( p f  ) of employee 
compensation (wages) as the numé
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7 Using the MINOS GAMS 22.9 solver. 
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3.2 Results of the Simulation 
 

Here we conducted a simulation of changes in the price of energy 
goods in Beijing. The simulation looks at the impact of raising the indirect 
tax on energy goods from the current 2.7% to 10%, as well as the impact of a 
10% rise in the price of energy goods.  

Here we will extract only the main results and discuss their 
characteristics.  

First, Table 3-3 displays the key results when only the indirect tax 
on domestic energy goods is raised from its current rate to 10% through 

some form of government policy.  
 
 

 

 
 
 

z
ENEτ  

 
 

P
A

ercentage change in amount of government consumption (Xgj)
griculture, forestry & fisheries 0.81
nergy-related

ergy-intensive industry
Manufacturing-related 0
Service-related 3.51

E
En

0
0

Percentage change in export volume (Ej) Percentage change in import volume (Mj)
Agriculture, forestry & fisheries 0.58 Agriculture, forestry & fisheries 4.12
Energy-related 9.68 Energy-related -17.85
Energy-intensive industry -3.45 Energy-intensive industry 1.3
Manufacturing-related -0.4 Manufacturing-related -0.33
Service-related 0.85 Service-related 0.82

Percentage change in price of supplied goods (pzj) Percentage change in price of domestic goods (pdj)
Agriculture, forestry & fisheries 2.74 Agriculture, forestry & fisheries 4.2
Energy-related 1.73 Energy-related 3.34

nergy-intensive industry 0.9 Energy-intensive industry 0.84
anufacturing-related 0.92 Manufacturing-related 1.13

Service-related 0.52 Service-related 0.46

E
M

10% Rise in Indirect Taxes on Energy Goods
(currently 2.73% from SAM)
Percentage change in amount of supply (Zj)
Agriculture, forestry & fisheries -1.76
Energy-related -0.95
Energy-intensive industry -0.63
Manufacturing-related -0.37

Percentage change in amount of consumption (Xcj)
Agriculture, forestry & fisheries -3.15
Energy-related -2.42
Energy-intensive industry -1.84
Manufacturing-related -1.08

Service-related 0.26 Service-related -0.57

Table 3-3 Simulation Results 1 
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Notable points include, first, that regardless of the supply or 

consumption volumes of goods, both mostly decline as a result of the impact 
of indire

or agricultural 

has a n

ct taxes, but results show a more serious impact on agricultural 
goods than on energy goods. This suggests that demand for energy goods is 
inelastic with respect to changes in taxes, while demand f
goods is relatively elastic.  

Second, results show that the indirect tax increase on energy goods 
egative impact on import of energy goods, but a positive one on 

exports. Here indirect taxes include customs taxes on imports; when these 
rise, it is natural that imports decline. The increase in exports is more 
difficult to interpret, but this may be a case of a reaction by which decline in 
domestic consumption is compensated for by increasing exports.  

Third, results show an overall increase in the price of supplied goods 
overall and the price of domestic goods. This is due to the increase in indirect 

10% Rise in Price of Energy Goods
Percentage change in amount of supply (Zj) Percentage change in amount of consumption (Xcj)
Agriculture, forestry & fisheries -0.00005 Agriculture, forestry & fisheries -4.3
Energy-related 0 Energy-related -11.89
Energy-intensive industry 0.00002 Energy-intensive industry -4.2
Manufacturing-related -0.00003 Manufacturing-related 1.81
Service-related -0.00001 Service-related -1.14

Percentage change in amount of government
consumption (Xgj)

Percentage change in export volume (Ej)

A
E

griculture, forestry & fisheries -3.31 Agriculture, forestry & fisheries -0.002
nergy-related 0 Energy-related -0.016

Energy-intensi
Manufacturing

ve industry 0 Energy-intensive industry -0.012
-related 0 Manufacturing-related -0.005

Service-related -0.15 Service-related -0.009

Percentage change in import volume (Mj) Percentage change in price of supplied goods (pzj)
Agriculture, forestry & fisheries -3.52 Agriculture, forestry & fisheries 2.24
Energy-related 20.05 Energy-related 10
Energy-intensive industry -0.023 Energy-intensive industry 2.42
Manufacturing-related -0.0064 Manufacturing-related 1.92
Service-related -0.0063 Service-related 1.14

Percentage ch
(pdj)

ange in price of domestic goods

Agriculture, forestry & fisheries 1.97
Energy-related 9.09
Energy-intensive industry 3.41
Manufacturing-related 2.42
Service-related 0.69

Table 3-4 Simulation Results 2 
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taxes on energy goods pushing up the prices of other goods.  
Next, Table 3-4 shows the key results when the supply price of 

energy goods z
ENEp  increases 10%.  

First, as in the case of an indirect tax increase, the volume of supply 
and of c

ort funds 
from the

e in the price of energy goods has the effect of 
increasin

 supply increases, an increase overall in the price of supply 
oods and domestic goods takes place. This is an expected result, but the 
agnitude of the increase is greater than that of an increase in indirect 

e 
rices of other goods.  

 mutual cross-impacting of structural 
characte

s 

onsumption of goods mainly decreases, but while the volume of 
supply itself decreases only slightly, consumption itself displays a relatively 
large decline. In particular, the decline in consumption itself of energy goods 
is over 11%. This suggests that price increases exert a more serious impact 
on consumer behavior than do taxes. The reason may be that in the case of a 
tax increase, the government in the end pays subsidies and supp

 increased taxes, leading to expectations of the possibility of support 
for consumption, or to consumers incorporating this into their behavior. In 
fact, in the case of indirect tax increases, volume of government consumption 
increases for agriculture and services. By contrast, in the case of price 
increases, results show government consumption itself decreasing.  

Second, a ris
g the import of energy goods and decreasing export. This result is 

opposite from the impact of indirect tax increases, but can be interpreted as 
the manifestation of the effect of trying to substitute energy goods from 
overseas as the price of domestic energy rises. In addition, the decrease in 
exports is viewed as the direct impact of the rise in energy prices.  

Third, as in the case of indirect tax increases, when the price of 
energy goods
g
m
taxes. Price increases in specific goods may be more directly pulling up th
p

From the above, as a feature of Beijing's economic structure, we can 
discern the very interesting finding that the impact on demand and supply 
differ for an increase in indirect taxes versus an increase in prices. This can 
be considered to occur through the

ristics of the economic system as a whole, such as the economic 
routes through which effects spread and the elasticity of the supposed taxe
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and pric

pendence upon water resources in Asian 
countrie

added t

ort component is deducted in this table from the intermediate 
demand 

ely easy to work with.  

re 4-1.  
he analys models (2-1) used in 

Section 2, and the equation (2-2), which is the calculation method between 
them.  

The premise of the simulation is a calculation of the impact of 
doubled water resource prices in China. The main results are shown in Table 
4-2.  

In the results of Table 4-2, when the increase in the price of China's 
water resources is 100%, the greatest result is the impact on education and 
research, but at 1.34% the rate of increase is not significant. Below that, 
chemical fertilizers, hotels, and basic chemicals follow in the size of impacts, 

es.  
 
 
4. Impact of the Price of Water Resources in China on the Asian Economy 
 

In a departure from the previous two sections, in this section we will 
overview the situation of de

s by analyzing what sort of impact water resources in China may 
have on the Asian economic region.  

The data used for analysis is from 76 sectors in Asia input-output 
tables from 2000, published by the Asian Institute of Economic Research.  

The Asian table is composed of 10 countries, with the United States 
o 9 countries from Indonesia to Japan, in the format of a 

non-competitive import-type (Isard-type) inter-regional table. Therefore, as 
the imp

table, from the start there is no need to consider self-sufficiency 
ratios when creating the Leontief inverse matrix, which makes the table 
relativ

The breakdown of the 10 countries is Indonesia, Malaysia, the 
Philippines, Singapore, Thailand, China, Taiwan, South Korea, Japan, and 
the United States. As the table has 76 sectors for 10 countries, overall it is a 
relatively large table at 760 × 760 sectors. If this input-output table is 
presented schematically, it appears as shown in Figu

T is here is of the equilibrium price 
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yet the impact of price rises is faint for all of these.  
 

 

This result is similar 

The impact that 

exert on other countries is 
shown in Table 4-3. While the 

ns large, a 
relatively strong dependency 
with China is seen in 
Malaysia, Thailand, 
Singapore, and Korea. The 
industries are flour milling, 

Figure 4-1 Asian Input-Output Table for 2000 

 

  
 

Table 4-2: Impact (%) of Doubling the Price of Water Resources in China 

1 China Water supply 100%

4 China
5 China

83%

15 China

%
4%

19 China Other construction 0.511%
20 China Bui
21 China Boil
22 China Wooden furniture 0.504%
23 China Other wooden products 0.484%
24 China Other chemical products 0.479%
25 China Lighting fixtures, batteries, wiring and others 0.479%
26 China Non-ferrous metal 0.476%
27 China Specialized machinery 0.471%
28 China General machinery 0.467%
29 China Shipbuilding 0.467%
30 China Restaurants 0.461%

2 China Education and research 1.341%
3 China Chemical fertilizers and pesticides 0.832%

to that of Section 2, in which 
increases in the price of water 
resources in Beijing exert only 
a faint impact.  

Hotel 0.761%
Unclassified 0.698%

6 China Basic industrial chemicals 0.688%
7 China Electricity and gas 0.682%
8 China Iron ore 0.669%
9 China Other transport equipment 0.596%

10 China Iron and steel 0.596%
11 China Pulp and paper 0.595%
12 China Medical and health service 0.588%
13 China Telephone and telecommunication 0.5
14 China water resources in China Cement and cement products 0.563%

Metal products 0.543%
16 China Other service 0.539%
17 China Drugs and medicine 0.521
18 China Glass and glass products 0.51

lding construction 0.509%
ers, Engines and turbines 0.507% impact is by no mea
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heavy elec pparel.  
s are used as 

intermediate inputs i wever, in the 
sources 

among nati
possible to

mparison among 
all 10 of th
 
 
 

Table 4-4 displays the results. This table extracts the impacts other 
than the increased price of water supply in the 10 countries, for the top 11th 
through 36th place among the total 7600 sectors.  

Results show that water resources in each country exert a large 
impact on that country, with the largest impacts seen in fisheries in 
Singapore, followed by the public sector in the United States, and hotels and 

trical machinery, knitting, non-ferrous metals, and a
In general, the extent to which water resource

n other countries is difficult to know. Ho
Asian input-output table, as information on trading of water re

ons is included, through an inverse Leontief matrix it becomes 
 grasp their degree of impact.  

Next, at the end of this section, we attempt cross-co
e countries on the Asian table.  

When water supply price increases all at once in the 10 Asian 
countries, which country's impact is the largest? And on what industries in 
what countries is impact seen?  

1 China Water supply 1
77 Malaysia Milled grain and flour 0.027%
78 Thailand Heavy Electrical equipment 0.027%
79 Thailand Knitting 0.024%
80 Singapore Non-ferrous metal 0.024%
81 Korea Wearing apparel 0.021%
82 Singapore Heavy Electrical equipment 0.021%
83 Malaysia Weaving and dyeing 0.020%
84 Thailand Lighting fixtures, batteries, wiring and others 0.020%
85 Korea Chemical fertilizers and pesticides 0.019%
86 Malaysia Wearing apparel 0.019%
87 Taiwan Other non-metallic mineral products 0.018%
88 Korea Weaving and dyein
89 Singapore Household electri

g 0.018%

0.017%
0.017%

hemical fertilizers and pesticides 0.015%
on-ferrous metal 0.015%

cal equipment 0.018%
90 Singapore Wearing apparel 0.017%
91 Singapore Motor cycles 0.017%
92 Thailand Television sets, radios audios and communication equipment 0.017%
93 Thailand Semiconductors and integrated circuits 0.017%
94 Thailand Household electrical equipment
95 Korea Knitting
96 Singapore Other manufacturing products 0.017%
97 Singapore Leather and leather products 0.016%
98 Taiwan Iron and steel 0.016%
99 Korea Iron and steel 0.015%

100 Taiwan Lighting fixtures, batteries, wiring and others 0.015%
101 Taiwan Heavy Electrical equipment 0.015%
102 Philippines Basic industrial chemicals 0.015%
103 Philippines Glass and glass products 0.015%
104 Malaysia C
105 Taiwan N

Table 4-3 Impact (%) of the Price of Water Resources on Other Countries 
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restaurants in Japan.  
ot 

large in value, but compared to the 7600 sectors ranks at #18, making it by 

ypes of data to analyze the impact that 
changes 

The impact of water resources in China, as seen in Table 4-2, is n

no means a small impact. Moreover, the impact on chemical fertilizers in 
China is a relatively high #36.  

 
 
5. Concluding Notes  

 
In this paper, we used three t
in resource prices, especially in water supply prices, exert on 

intra-regional supply of goods and extra-regional price changes, as well as 
the possible impact of such on the demand side.  

The first of these was analysis using an input-output table 

rank country sector increasing（%）
11 Singapore Fishery 1.93803% Singapore Water supply
12 USA Public administration 1.75594% USA Water supply
13 Japan Hotel 1.45895% Japan Water supply
14 Japan Restaurants 1.41188% Japan Water supply
15 Thailand Chemical fertilizers and pesticides 1.40982% Thailand Water supply
16 Philippines Beverage 1.38369% Philippines Water supply
17 Japan Synthetic resins and fiber 1.36984% Japan Water supply
18 China Education and research 1.34107% China Water supply
19 Philippines Cement and cement products 1.25277% Philippines Water supply
20 Malaysia Hotel 1.18988% Malaysia Water supply
21 USA Food crops 1.14020% USA Water supply
22 USA Other grain 1.11954% USA Water supply
23 Japan Basic industrial chemicals 1.06095% Japan Water supply
24 Japan Public administration 1.02701% Japan Water supply
25 Japan Chemical fertilizers and pesticides 1.02576% Japan Water supply
26 Philippines Hotel 0.98852% Philippines Water supply
27 Japan Education and research 0.97990% Japan Water supply
28 Philippines Other service 0.91795% Philippines Water supply
29 USA Non-food crops 0.88953% USA Water supply
30 Malaysia Medical and health service 0.87543% Malaysia Water supply
31 Philippines Wholesales and retail trade 0.87384% Philippines Water supply

nts 0.85667% Malaysia Water supply
0.83950% Singapore Water supply

34 Sin apore Weaving and dyeing 0.83949% Singapore Water supply
35 Sin
36 Ch

Source of water supply

32 Malaysia Restaura
33 Sin apore Knittingg

g
gapore Spinning 0.83852% Singapore Water supply
ina Chemical fertilizers and pesticides 0.83174% China Water supply

Table 4-4: Impact (%) of Increases in Price of Water Resources in 10 Asia Region Countries  
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(42-sector table) for Beijing in 2002.  
Results of the analysis demonstrate that changes in the price of 

water su
ble one, 

given th

y goods, 
and a 1

 economy foresees and acts upon the increased 
taxes tak

g, heavy 
electrica

ne by fisheries in Singapore, followed by the public 
sector in

pply do not have as significant an impact as is the case with energy 
goods such as electrical power or oil and mining. This result is a feasi

at trading volume itself in water resource markets is a mere fraction 
of the trading volume of electrical power and oil and mining, and given the 
possibility that water is used directly from rivers, lakes, etc.  

The second was analysis conducted on the Beijing economic 
structure using a CGE model, in a general equilibrium framework.  

Looking at indirect taxes of 10% on the purchase of energ
0% increase in the price of energy goods, even with similar price 

increase policies, differences were seen in the effects. This can be interpreted 
as the possibility that the

en in by the government being fed back into the market as demand, 
or the possibility of differences in the substitution effect via trade.  

The third was analysis of what sort of ripple effect on domestic and 
foreign prices would come about from changes in the price of water supply in 
China, based on Fig. 4-1.  

It was evident that an increase in the price of water resources would 
not effect a significantly large increase in the prices of other goods. Looking 
at the extent of the effect, an increase in the price of water resources in 
China would first induce changes in the prices of other domestic goods 
(education and research, chemical fertilizers, etc.); the effect on other 
countries would be relatively large in countries including Malaysia, Thailand, 
Singapore, and South Korea, and in the industries of flour millin

l equipment, knitting, non-ferrous metals, and apparel. However, all 
of these impacts would be minimal. This tendency is not one limited China 
and is common to the countries of Asia, but the strongest relative impacts of 
water prices would be bor

 the United States, and hotels and restaurants in Japan.  
The above comprise the main analyses of this paper, demonstrating 

that the impact of changes in water prices would not be so great. While some 
of this result can be attributed to the data used, some can also be attributed 
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to the analysis models.  
In particular, a framework for analysis of general equilibrium such 

as a CG
, and 

e model as a whole does not head toward a convergent solution. This is a 
roblem with large-scale simultaneous measurement models that has been 

in the past, and is an issue in empirical research.  

 

EC, Hiroshima 

 A. (1995), “Applied General Equilibrium 

is, Cambridge University Press. 

nji and Kim, Hyangmin (2009), “Soaring Oil Prices 
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l 

                                           

E model faces the problem that as the number of industrial sectors 
becomes large, the behavior of the simulation quickly becomes unstable
th
p
pointed out 

Consideration of simple, easily operable analytical methods that can 
withstand complicated real analysis remains as a topic for the future8. 
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