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Abstract 
 

The purpose of this paper is to examine the linkages of the Shanghai economy with the rest of China (ROC) and 

the rest of the world (ROW) using a Dynamic Computable General Equilibrium (DCGE) model. The model 

distinguishes 14 sectors. Based on relationships observed during the sample period, the paper offers simulations 

for the 2017-2020 period. The results indicate that with respect to ROC, Shanghai is more of a supplier than a 

source of demand. With respect to ROW, however, Shanghai is both a supplier and a source of demand, reflecting 

a high degree of integration of Shanghai with the world market (globalization). Because of the two way 

integration with the world market and the large domestic demand that it caters to, Shanghai is more in a position 

to withstand adjustments in the exchange rate of Yuan. 
  

Keywords: Shanghai Economy, ROC, World Market, CGE Model 
 

1. Introduction 
 

The Shanghai economy is a very important regional economy of China. The purpose of this paper is to analyze the 

changes in Shanghai’s external economic links in more detail and to use the results for future projections. For this 

purpose, the paper uses a dynamic computable general equilibrium model (DCGE) that is based on the input-

output data for 2012 and distinguishes fourteen sectors, capturing both demand and supply side linkages. 

Simulations are conducted for 2017 to 2020. The paper is organized as follows. Section 2 describes the Dynamic 

CGE model that is constructed and used for the analysis. Section 3 presents the results. Section 4 concludes. 
 

2. A dynamic regional CGE model for the Shanghai economy  
 

In order to study the future impact of the changes in Shanghai’s external economic linkages, this paper uses a 

dynamic regional computable general equilibrium (CGE) model. Before describing this model, it is useful to have 

a brief review of previous regional CGE models used elsewhere and in China.  
 

2.1 Regional CGE models 
 

CGE models designed to study development issues received considerable impetus from the work by Dervis, de 

Melo, and Robinson (1982). These models were later extended to study regional economies within or in relation 

with other economies. Thus, Madden (1990) developed a dynamic regional CGE model (FEDERAL-F model, as 

it is called) with Tasmania and rest of Australia as two regions of an economy. Over time, regional CGE models 

have become a popular tool to study regional economies and related policy issues (see Partridge and Richman 

(1998) for a survey). In China, Li (2004) developed a regional CGE model with Guangdong province and ROC as 

two regions. The model was also adapted to have Shanxi province and ROC as the two regions. Sun (2005, 2011, 

and 2017) also developed a single region model of Shanghai to study the effect of Yuan exchange rate, value-add 

tax reform and energy price. The model used in this paper is a further application to Shanghai economy.  
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2.2 Regional CGE model for Shanghai 
 

Figure 1 Structure of Shanghai Economic CGE Model 
 

 

 
 

Unlike national CGE models, regional CGE models have a more complex structure allowing for cross-region 

flows of products, factors, and funds. These cross-region flows can be endogenous, exogenous, or both (in part), 

depending on the model construction, which in turn depends on the purpose of the model. The Shanghai regional 

CGE model presented in this paper distinguishes 14 industries, two types of households (rural and urban), two 

types labor (skilled and unskilled), and two types of government (central and regional).
1
 The basic structure and 

features of the model are presented in Figure 1.
2
 

 

Highlights of the model specification 
 

On the production side, all industries are assumed to operate under constant returns to the scale and observe the 

cost minimization rule. Production processes are assumed to follow CES (Constant Elasticity of Substitution) 

functions operating at two levels. At the first level, the CES specification is used to aggregate skilled and 

unskilled labor into a combined labor input. At the second level, the CES specification is used again to combine 

labor and capital to produce the value added. The intermediate input requirement is determined through the use of 

Leontief type fixed coefficients applied to the gross output. On the supply side, the constant elasticity of 

transformation (CET) functions are used to allow for substitution possibilities at two levels. At the initial level, the 

CET specification is used to allow substitution between exports and the domestically disposed part of the output. 

The latter is disaggregated at the next level using the CET specification between the part that is marketed within 

Shanghai and the part that is marketed in ROC. On the demand side, CES specifications are used to conduct a 

similar two-level disaggregation with substitution possibilities.  

                                                           
1
 Fourteen industries include Agriculture, coal, oil and gas, electricity, water supply, manufacturing, construction, wholesale, 

transportation, telecommunications and software, finance and insurance, real estate, leasing and commerce, other services. 
2
 The lower left corner of Figure 1 represents enterprises, where labor and capital combine to produce value added, which in 

turn gets distributed into factor incomes, on the one hand, and combines with intermediate inputs to produce gross output, on 

the other.  
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At the first level, the CES specification is used to aggregate the demand for Shanghai-produced output and the 

demand for ROC-produced output into a combined demand for domestically produced output. At the second level, 

the CES specification is used again to aggregate the demand for domestic output and the demand for import, 

following the Armington assumption. So far as prices of exports and imports are concerned, Shanghai is assumed 

to a small-economy both ROC and ROW, making these prices exogenous to the Shanghai economy. Utility 

functions of the Cobb-Douglas type are used to model the consumption demand of urban and rural residents and 

of regional and central governments. On the other hand, investment demand of the private sector and regional and 

central governments and the demand for intermediate output are all determined by fixed coefficients determined 

on the basis of the input-output table. Income of the private sector is determined by factor income, less taxes 

imposed on factor income (in the form of personal and property taxes). Income of the central government consists 

of indirect taxes, tariffs, personal income tax, enterprise income tax, less by transfers to the regional government. 

Income of the regional government consists of its share in the indirect taxes, personal income tax, enterprise 

income tax, and transfers from the central government. Households, the central government, and the local 

government each splits up its income into consumption and savings. Savings of these three actors add up to form 

the total saving, which is spent on investment. 
 

Equilibrium Conditions and the Law of Walras 
 

For overall equilibrium of the model, equilibrium has to be reached in eight different kinds of markets, namely (i) 

markets for Shanghai’s own product inside Shanghai, (ii) markets for Shanghai’s export to ROC, (iii) markets for 

Shanghai’s export to ROW, (iv) markets in Shanghai for imports from ROC, (v) markets in Shanghai for imports 

from ROW, (vi) the market for skilled labor, (vii) the market for unskilled labor, and finally (viii) the market for 

capital. Note that so far as product markets are concerned (i.e. the first five of the above list), fourteen separate 

markets need to be distinguished, each for the fourteen different industries. Equilibrium in each of the markets can 

be attained through adjustment of prices and/or quantities, depending on the assumptions. In the domestic product 

markets for Shanghai’s own output, prices and output are jointly (endogenously) determined. However, given that 

prices in the markets for exports to and imports from both ROC and ROW are taken to be exogenous (following 

the small economy assumption), equilibrium in these markets is attained through adjustment of quantities only. 

The total supply of capital is given by the accumulation (investment) in each year added to previous year’s capital 

stock and less by the depreciation. The rental rate adjusts to establish equality between the supply and the total 

demand for capital arising from the industries. Given the assumption of mobility of capital across industries, each 

industry employs capital up to the point where the marginal value product of capital of the industry equals the 

equilibrium rental rate.  
 

A well specified model should satisfy Walras Law, according to which in an n-variable system, the equilibrium in 

n-1 markets should ensure the equilibrium in the n-th market. There are several popular ways to check whether 

Walras Law is satisfied in a CGE model. The model in this paper uses for this purpose the aggregate savings-

investment equation, namely S+F+FO-I
n 

= 0, in nominal terms, where S denotes savings generated within 

Shanghai, and F and FO denote savings flowing in from ROC and ROW, respectively. I
n
, on the other hand, 

denotes the total investment that Shanghai carries out either inside Shanghai or in ROC and ROW. Leaving out 

this equation also makes price of savings as the numeraire. Tables 1 and 2 illustrate the theoretical and 

computational checks on whether or not Walras Law is satisfied. 
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Table 1: Equations checking Walras Law
3
 

 

 S

UUU LLW ・                         (Unskilled Labor Market) 

 S

WWW LLW  ・                        (Skilled Labor Market) 

   S

i KKR・                       (Capital Stock Market) 

   S

iii DSDSDPDS・                 (Product Market inside Region) 

   *S

iii MOMODPMOD・              (Product Inflow Market) 

   S

iii EOEODPEO *$・                (Product Outflow Market) 

   *$ S

iii MMPMER ・                 (Product Import Market) 

   S

iii EEPEER *$・                   (Product Export Market) 

       nIFOFS                     (Savings-Investment Balance) 

 

 

Table 2: Numerical solutions checking Walras Law 
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2012 2 1E-12 0 0 0 0 0 0 0 (0) 0 0 

2013 393 1E-12 
0 0 0 0 (0) 0 1 

0 (1) (0) 

2014 386 1E-12 
0 0 0 0 (0) 0 1 

0 (1) (0) 

2015 380 1E-12 
0 0 0 0 0 0 1 

(0) (1) (0) 

2016 370 1E-12 
0 0 0 0 (0) 0 1 

(0) (1) (0) 

2017 363 1E-12 
0 0 0 0 (0) 0 1 

0 (1) (0) 

2018 349 1E-12 
0 0 0 0 0 0 1 

(0) (1) (0) 

2019 341 1E-12 
0 0 0 0 (0) 0 0 

0 (1) (1) 

2020 341 1E-12 
0 0 0 0 0 0 1 

(0) (1) (1) 

 

Note: “Year” is the calculating period, “EPS” is the calculating accuracy, and “NIT” is thei number of iterations 

necessary to attain equilibrium in the respective markets. 
 

The model used in the paper is a dynamic recursive model, so that it is solved for each year separately with 

updating equations connecting the model for one period with the one for the next period. The updating equations 

furnish the values (mostly through extrapolation) of the exogenous variables, such as the supply of skilled and 

unskilled labor, nominal wage of unskilled labor, real investment by the private sector and by regional and central 

government, capital stock, and also the values of the parameters such as the total factor productivity of each 

industry, scale factors of exports and imports to or from ROC and ROW. Extrapolations are made on the basis of 

specific growth rates and changes assumed for the pertinent variables and parameters. As already mentioned, total 

capital stock is obtained by adding investment to the previous period’s capital stock and subtracting the 

depreciation. The predetermined capital stock is then allocated among industries in accordance to the rate of 

return to capital prevailing in them.
4
.  

 
 

                                                           
3
 The Appendix on equations and notations explains the symbols used. 

4
 See equation (94) in the appendix on equations for the details. 
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Dataset and Baseline 
 

The baseline information is summarized in the form of the Social Accounting Matrix (SAM) presented in Table 3. 

The parameters of the model are calibrated on the basis of the information contained in this SAM.  

It shows the balance between demand and supply in the output market, the balance between aggregate savings and 

investment, the budgetary balance of various actors, and the balance in the transactions with ROC and ROW. The 

SAM presented in Table 3 is based on Shanghai’s input-output table of 2012 and other macroeconomic and 

sectoral information pertaining to that year obtained from various other publications. The model uses six kinds of 

elasticity pertaining to CES and CET functions. GTAP data is used to obtain the elasticity of substitution between 

labor and capital and between imports and domestic goods. Evidence available in other studies is used to obtain 

the elasticity of substitution between skilled and unskilled labor and the elasticity of transformation between 

domestically disposed output and export, and between export to ROC and ROW. In order to gauge the impact of 

alternative assumptions regarding parameter values, the paper presents extensive sensitivity tests with respect to 

all the six kinds of elasticity. The results indicate that changes in the assumed values of elasticity have only very 

small influences on the results of the model, except in the case of the elasticity of substitution between labor and 

capital. 
 

The first task in using the CGE model is to establish the baseline scenario (for 2012-2020) against which the 

simulated scenarios can be compared. The baseline needs to be reasonable, reflecting what would have happened 

if the recent trends by and large continued, and parameter values did not change too much. To construct such a 

baseline, it is assumed that during 2012-2020 labor, nominal wage, real investment, and TFP of each industry, 

respectively. These values accord well with the recent experience. Scale parameter of exports in each industry is 

extrapolated based on the growth performance of exports in the past. Exchange rate is fixed at the 2012 level, and 

the coefficients of intermediate inputs are assumed to remain the same as in the 2012 input-output table.  
 

Table 3:  Shanghai Social Accounting Matrix (SAM), 2012 in 10 Million Yuan 
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Activities  24676       31140 15543 71359 

Commodities 51039     8721 2807 7675   70242 

F
a

cto
rs 

Capital 7910          7910 

Labor 8389          8389 
In

stitu
tio

n
s 

Enterprises   791

0 

       7910 

Households    609

6 

5895      11991 

Government 4021   229

3 

2015      8329 

Savings      3270 5522  -5151 4034 7675 

T
ra

d
e 

ROC  25989         25989 

World  19577         19577 

Total 71359 70242 791

0 

838

9 

7910 11991 8329 7675 25989 19579  

 

Table 4 presents the baseline scenario in terms of average growth rates of key macroeconomic variables and gross 

value added by industry during 2012-2020. As we can see, under the baseline scenario, Shanghai’s real GDP is to 

grow at an annual average rate of 10.2 percent. Shanghai’s real import from ROW is to grow at a faster rate of 

12.8 percent per annum, while real import from ROC is to grow at a slower rate of 8.2 percent per annum.  
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On the other hand, Shanghai’s export to ROC is to grow at an annual average rate of 11.7 percent, which is higher 

than 10 percent, the rate at which Shanghai’s export to ROW is to grow. The baseline scenario therefore reflects 

the current trend of increasing dependence of Shanghai on ROW as a source of consumption and ROC as a source 

of demand for her output. 

Table 4:  Baseline of Shanghai Economy, 2012-2020 in 10 Million Yuan 
 

  Growth 

rate(%) 

2012 2003 2014 2015 2016 2017 2018 2019 2020 

Real GDP 6.2 2032

0 

2164

1 

2307

5 

2463

7 

2633

6 

2779

6 

2937

6 

3107

7 

3289

4 
Nominal GDP 11.6 2032

0 

2263

4 

2512

9 

2781

6 

3070

2 

3412

1 

3758

6 

4104

4 

4443

7 
Nominal savings 11.6 879

1 

980

7 

1091

5 

1212

2 

1343

4 

1514

8 

1699

5 

1898

6 

2113

8 
Nominal investment 18.0 767

5 

859

3 

9612 1074

2 

1199

4 

1498

0 

1867

7 

2324

4 

2887

5 
Real investment 14.9 767

5 

844

2 

9286 1021

5 

1123

7 

1348

4 

1618

1 

1941

7 

2330

0 
Real house consume. 9.6 872

1 

956

6 

1048

3 

1147

7 

1255

4 

1381

3 

1515

8 

1659

9 

1814

7 
Real gov. consump. 6.1 280

7 

294

9 

310

6 

328

2 

347

7 

368

3 

392

3 

419

9 

451

6 
Real demand of 

 Shanghai market 

12.8 2467

6 

2653

7 

2860

5 

3090

3 

3345

3 

3684

8 

4089

5 

4571

4 

5144

2 

Real import from 

ROW 

10.1 1957

7 

2126

0 

2311

1 

2514

8 

2738

8 

3033

7 

3374

5 

3769

0 

4226

3 

Real export to ROW 8.4 1554

3 

1681

1 

1820

5 

1974

1 

2143

3 

2313

4 

2506

0 

2724

1 

2970

5 
Real import from ROC 11.0 2598

9 

2849

6 

3126

4 

3432

1 

3769

7 

4209

6 

4718

0 

5306

6 

5988

3 
Real export to ROC 8.4 3114

0 

3362

9 

3637

0 

3939

1 

4272

1 

4611

6 

4998

0 

5437

8 

5937

1 
GDP deflator 3.8 1.000 1.046 1.089 1.129 1.166 1.228 1.279 1.321 1.351 

 

3. The Simulations and their results  
 

3.1 Simulations 
 

In order to analyze the linkages of the Shanghai economy with ROC and ROW, simulations are designed to study 

the relationships from two sides. First, approaching from the side of ROC and ROW, simulations are conducted to 

examine the influence on the Shanghai economy of changes in exports and imports to or from ROC and ROW. 

These simulations belong to category 1, so to speak. Secondly, looking from the Shanghai side, simulations are 

designed to study the influence of Shanghai economy’s investment and the progress in total factor productivity 

(TFP). These simulations belong to category 2. Finally, simulations are conducted to investigate the impact on 

Shanghai economy of changes in the exchange rate of Yuan. These simulations belong to category 3. Four 

simulations are conducted under category 1, and these allow one percent increase in Shanghai’s import from ROC 

and ROW and in Shanghai’s export to ROC and ROW from 2017 to 2020. Two simulations are conducted under 

category 2. The first of these focuses on possible increases one percent in Shanghai’s propensity to invest from 

2017 to 2020. In particular, this simulation allows the growth rate of real investment to increase from baseline’s 

one percentage point in every year. The second simulation of this category examines the impact of productivity 

increase in Shanghai’s economy. In particular, the simulation allows the total factor productivity (TFP) to increase 

from baseline’s 2 percent to 3 percent in all sectors from 2017 to 2020. The two simulations under category 3 

allow Yuan to appreciate or depreciate, as the case may be, by 10 percent from 2017 to 2020.  
 

3.2 Simulation Results 
 

Table 5 presents the highlights of the simulation results in normalized form in order to make the comparison 

easier.
5
 Looking at the results of the simulations of category 1, it may be noticed that the increase in Shanghai’s 

import from ROC and ROW (simulation 1 and 3) has a positive effect on her real GDP and nominal GDP. An 

increase in Shanghai’s export to ROC and ROW (simulation 2 and 4) leads to an almost proportionate increase in 

                                                           
5
 In table 5, the numerical values those are divided by the reference term are calculated based on simulation results, that 

mean how many unit changes have happed refer to 1 unit change of shock variable. Through this conversion, we can 

compare these data in the same mean.  
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Shanghai’s import from ROC. However, the process leads to a greater (more than proportionate increase) in 

Shanghai’s import from ROW. The increase in Shanghai’s import from ROW (simulation 3) leads to a decline in 

Shanghai’s import from ROC. The increase in Shanghai’s export to ROW (simulation 4) leads to a decrease in 

Shanghai’s export to ROC, at the same time increasing Shanghai’s import from both ROC and ROW. Looking at 

the results of the simulations under category 2, we see that an increase in Shanghai’s real investment by one 

percent (simulation 5) has a slight impact on real GDP and nominal GDP (-0.86 and 0.89 percent by 2020), 

increasing Shanghai’s import from ROW by much more than import from ROC (1.06 percent compared to 0.43 

percent in 2020). However, higher investment increases the production capacity and leads to an increase in 

Shanghai’s nominal GDP. Increase in all sector’s productivity by one percent (simulation 6) enlarges Shanghai’s 

productive capacity, has a relatively large effect on real GDP and nominal GDP (4.57 and -6.23 percent by 2020), 

increasing her exports to ROC and ROW to a similar extent (by 3.21 and 3.10 percent, respectively, by 2020). The 

process however leads to more slight effects on Shanghai’s import. While the import from ROW increases 1.06 

percent, the import from ROC increases 0.38 percent by 2020. These results indicate that Shanghai is primarily a 

supplier to the ROC and less a source of demand. With respect to ROW however Shanghai is both a supplier and a 

source of demand.  
 

Table 5: The Simulation Results of Shanghai Economic CGE model (%) 
 

 

  Import Quantity                    

from ROC                 

1 % Raise 

Export Quantity                      

to ROC                        

1 % Raise 

Import Quantity 

from World     1 % 

Raise 

Export Quantity                     

to World                   

1 % Raise 

  2017 2020 2017 2020 2017 2020 2017 2020 

Real GDP 1.22  1.41  -1.44  -1.93  1.63  2.00  -0.54  -0.74  

Nominal GDP 0.58  0.50  5.77  5.70  2.78  2.79  2.01  2.02  

Total Supply 0.06  0.07  0.27  0.27  0.27  0.31  0.15  0.15  

Demand by Shanghai -0.05  -0.05  -0.34  -0.30  -0.34  -0.33  -0.14  -0.13  

Demand by ROC 0.12  0.13  1.00  1.00  0.55  0.64  -0.05  -0.03  

Demand by World 0.13  0.15  -0.23  -0.19  0.67  0.77  1.00  1.00  

Total Demand 0.17  0.16  0.78  0.75  0.80  0.83  0.31  0.31  

Supply by Shanghai -0.05  -0.05  -0.34  -0.30  -0.34  -0.33  -0.14  -0.13  

Supply by ROC 1.00  1.00  0.80  0.77  -1.22  -1.33  0.31  0.31  

Supply by World -0.71  -0.70  2.41  2.40  1.00  1.00  0.97  0.98  

           

 Real Invest. 

Quantity        1 % 

Raise 

TFP 

in All Sector        

1 % Raise 

Yuan             

Appreciation        

+10% 

Yuan             

Depreciation        

+10% 

  2017 2020 2017 2020 2017 2020 2017 2020 

Real GDP -0.15 -0.86 0.94 4.57 4.89  5.84  -5.56  -6.64  

Nominal GDP 0.20 0.89 -1.51 -6.23 0.59  0.42  -0.18  -0.03  

Total Supply 0.01 0.25 0.83 3.34 0.19  0.21  -0.17  -0.19  

Demand by Shanghai 0.15 0.99 0.94 3.63 -0.39  -0.39  0.31  0.31  

Demand by ROC -0.06 -0.15 0.79 3.21 1.47  1.52  -1.31  -1.35  

Demand by World -0.07 -0.22 0.76 3.10 -1.43  -1.37  1.32  1.27  

Total Demand 0.12 0.77 0.46 1.73 1.01  0.98  -0.81  -0.78  

Supply by Shanghai 0.15 0.99 0.94 3.63 -0.39  -0.39  0.31  0.31  

Supply by ROC 0.08 0.43 0.12 0.38 -3.77  -3.82  3.53  3.58  

Supply by World 0.18 1.06 0.32 1.06 -0.63  -0.71  0.53  0.60  
 

Simulations with respect to the exchange rate show that appreciation of Yuan has an equivalent impact with 

depreciation of Yuan. Appreciation of Yuan by 10 percent (simulation 7) leads to large decrease in Shanghai’s 

import from ROC and a smaller decrease in her import from ROW. Shanghai’s exports to ROW decline, 

accompanied by an almost offsetting increase in her exports to ROC. Shanghai’s GDP increases, in both nominal 

and real terms. Depreciation of Yuan by 10 percent (simulation 8) has almost mirror opposite effects, though less 

pronounced in degree. It increases Shanghai’s exports to ROW and imports from ROW. On the other hand, the 

depreciation decreases Shanghai’s exports to ROC and increases her imports from ROC. However, on the whole, 

the appreciation increases Shanghai’s GDP in both nominal and real terms. The increase is however insignificant 

in terms of its magnitude, particularly in comparison with the associated increase in inflation.  
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4. Conclusions 
 

Results from simulations focusing on changes in ROC and ROW show that an increase in import from ROC leads 

to an increase in Shanghai’s GDP in both nominal and real terms. On the other hand, an increase in export to both 

ROC and ROW leads to increases in import from both these sources, with the extent of the increase much higher 

for import from ROW than for import from ROC. However, such increases in export leads to a decrease in 

Shanghai’s real GDP and increase in nominal GDP. The substitution effect between import from ROC and ROW 

is larger than the substitution effect between the export to ROC and ROW. Results from simulations focusing on 

changes in Shanghai economy show that an expansion of the Shanghai economy (through an increase in TFP in 

all sectors) leads to an increase in export to ROC and ROW to a similar extent. However, the same expansion 

increases Shanghai’s import from ROC while increasing the import from ROW. Similarly, an increase in 

Shanghai’s consumption propensity leads to increases in her import from both ROC and ROW. However, the 

extent of increase in import from ROW proves to be almost two times higher than that for import from ROC. 

These results point to strong demand linkages of Shanghai economy with ROW and weakening of these linkages 

with ROC.  
 

Simulations with respect to the exchange rate show that appreciation of Yuan has an equivalent impact with 

depreciation of Yuan. Appreciation of Yuan brings about a steep decrease in Shanghai’s import from ROC, and 

causes moderate decline in the import from ROW. The appreciation decreases Shanghai’s export to ROW, but 

this decline is offset by equivalent increase (through substitution effect) in Shanghai’s export to ROC, so that the 

real GDP of Shanghai does not suffer much more. Depreciation of Yuan leads to an increase in Shanghai’s export 

to ROW and decreases export to ROC, via the substitution effect. It has bigger effects on Shanghai’s import from 

ROC. On the whole, the depreciation leads to a decrease in Shanghai’s GDP in both nominal and real terms. 

Overall the effect of exchange rate adjustments remains mild because of simultaneous demand and supply side 

linkages of the Shanghai economy with ROW. The two-way linkages with ROW and the presence of a large 

domestic market in ROC make Shanghai’s economy resilient to foreign exchange fluctuations. Shanghai’s 

economic relationship with the ROC is not limited to demand and supply of output. Other important linkages lie 

along factor flows, public transfers, etc. Study on these relationships will require the development of two-region 

China link CGE model of Shanghai-ROC and use of such a model to do conduct pertinent simulations. 

Meanwhile, compared with the finding of study last time (Sun, 2005), the relationship of Shanghai and ROC, 

ROW has undergone some changes, and further study is need in future. 
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Appendix: Equations System of Shanghai Economic CGE Model 

                                                                         

Price Identities:      

(1)         )1($ ERtntmPMPM iiii ・・      

(2)      )1($ iii teERPEPES  ・・  
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Supply for Shanghai, ROC and World Markets: 
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Production Function: 
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Demand for Labor: 
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Unskilled Labor Market: 
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
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Ui            U
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1

i
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S
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(18)     
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/ S
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Skilled Labor Market: 

(1)      01 WL  

(2)        iWiiWiLiWi LWWAL iLiLiL ・・・


                          )1( i  
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(3)      WWiWi WW ・                         )1( i  

(4)      WiWiWi LL ・λ*
                         )1( i  

(5)       WiW LL   )(
S

WW LL    
e

WW WWand     ) ( wagemequilibriuW e：  )1( i  
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iWW LL                                               )1( i  

(7)      
S

WWW LL
*
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S
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Capital Stocks by Industry: 

(8)      ii KK                                             
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iX

iiiKiXii KXPNAR






1
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S
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S
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Income Distribution and Savings: 

  Capital income 
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  Labor Income 

(12)     UiUiUi LWYL ・     UiU YLYL  

(13)     WiWiWi LWYL ・     WiW YLYL  

Skilled Labor Income Tax                                         

(14)     WYLWCLW YLtCTY ・     
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Enterprise Income Tax 
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Rural Household Income                       

(18)     2111 )(  ・・ YKTYLYLYLY UUUPA    

Urban Household Income 
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Central Government Income 

(20)     WCGC TYLTYECY   
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Government Income 
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Institute Savings 
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Real Consumption Expenditure by Rural Residents: 
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Real Consumption Expenditure by Urban Residents: 
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Real Consumption Expenditure by Regional Government: 
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Demand for Shanghai Exports by World: 
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Demand for Shanghai Exports to ROC: by ROC: 
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Supply for Shanghai Imports by World: 
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Supply for Shanghai Imports from ROC: 
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Social Welfare: 
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Law of Walras: 
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Capital Stock Accumulation and Allocation for the Next Period: 
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N.B. Law of Walras Extended to Include Money*: 
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* This formulation assumes that the balance between demand and supply for non-money financial assets such as loans, net 

foreign assets, etc. holds automatically by quantity adjustment, so that the balance equations for these assets are not 

equilibrium conditions but identities. 

Appendix: Notations of Shanghai Economic CGE Model 

 

Price Variables: 

iPX Composite price of domestic and export goods of industry i  

iPDS Composite price of domestic goods of industry i 

iPDSS Supply and demand price of region goods of industry i 

iPEOS Supply price of export to ROC of industry i 

iPES Export price of industry i  

iPE$ Export price of industry i (US$) 

iP Composite price of domestic and imported goods from world of industry i  

iPD Demand price of domestic market of industry i 

       S

iii

S

iii EOEODPEOSMOMODPMOD ・・
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iii

S

iii MMPMEEPE ・・ $$
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iPMOD Demand price of import from ROC of industry i 

iPM Import price of industry i in  

iPM $ Import price of industry i in (US$) 

iPN Net price of industry i  

iW Composite wage of skilled and unskilled employment in industry i. 

W  Composite wage of skilled and unskilled employment for all industries 

UiW Wage of unskilled employment in industry i 

UW Wage of unskilled employment averaged for all industries 

WiW Wage of skilled employment in industry i 

WW Wage of skilled employment averaged for all industries 

e

WW Equilibrium wage of skilled employment 

iR Rental price of capital in industry i 

R Rental price of capital averaged for all industries 

APC  Deflator of rural consumption 

NPC Deflator of urban consumption 

PG Deflator of government consumption 

PGC  Deflator of central government consumption 

PGS  Deflator of regional government consumption 

PI Deflator of investment 

PIP  Deflator of private investment 

PIGC  Deflator of central government investment 

PIGS  Deflator of regional government investment 

PE Deflator of exports of goods and services 

PM Deflator of imports of goods and services 

PEO  Deflator of exports to ROC of goods and services 

PMO  Deflator of import from ROC of goods and services 

PGDP GDPdeflator 

Ei World price in the export market of industry i (US$) 

Mi World price in the import market of industry i (US$) 

EOi ROC price in the export to ROC market of industry i 

MOi ROC price in the import from market of industry i  

ER Exchange rate (Yuan/US$) 

 

Quantity Variables: 

S

iX Real domestic production of industry i 

iX Total demand for production of industry i 

i
SD Supply of production for domestic markets by industry i 

i
SDS Supply of production for regional markets by industry i 

i
SEO Supply of production to ROC markets by industry i 

iEOD  Demand of production from ROC markets by industry i 

i
SE Supply of export markets by industry i 

iE Demand of export market by industry i 
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iQ Total domestic demand for composite goods of industry i 

iD Total domestic demand for production of industry i 

iDSD Total regional demand for production of industry i 

iMOD Total import demand from ROC for production of industry i 

s

iMO Total import supply from ROC for production of industry i 

iM Import demand of industry i 

s

iM Supply import market of industry i 

(Factors) 

iL Composite labor input in industry i 

UiL Un-skilled employment in industry i 

WiL Skilled employment in industry i 

*

WiL Skilled employment in industry i (in efficiency units) 

*

WL Total supply of skilled labor (in efficiency units) 


S

UL Total supply of Un-skilled labor 


S

WL Total supply of skilled labor 

iK Capital stocks in industry i 

S

iK Supply of capital stocks for industry i 


S

K Total supply of capital stocks 

(Consumption) 

AC Real consumption by rural households 

NC Real consumption by urban households 

G Real consumption by government 

GS  Real consumption by regional government 

GC  Real consumption by central government 

iG Government consumption demand for composite goods of industry i 

iGS Central government consumption demand for composite goods of industry i 

iGC Regional Government consumption demand for composite goods of industry i 

iI Investment demand for composite goods of industry i 

iIP  Private investment demand for composite goods of industry i（ 
iPb rate） 

iIGS Regional government investment demand for composite goods of I ( 
iGSb rate) 

iIGC Central government investment demand for composite goods of I ( 
iGCb rate) 

I Real investment 

IP nIP Private real and nominal investment 

IGC  nIGC Central government real and nominal investment 

IGS  nIGS Regional government real and nominal investment 

Value Variables: (Income and Allocation) 

 

PNPA YY , Nominal income of rural and urban households 

GY Nominal income of government 
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wU YLYL , Skilled and Un-skilled labor income 

Income of Capital stock 

STYCTY LWLW , Labor income taxes to central and regional government 

TYESTYEC, Enterprise income of to central and regional government 

GSY Nominal income of regional income 

GCY Nominal income of central income  

S Gross national savings 

nI Nominal investment 

SP Private savings ( Ps the rate of private savings） 

SGC Central government savings ( GCs the rate of central government savings） 

SGS Regional government savings ( GSs the rate of regional government savings） 

FO Net inflow of capital from ROC 

F Net inflow of foreign capital (Current Balance of Payment) 

$F Net inflow of foreign capital (in US$) 

（GDP） 

M Real imports of goods and services 

E Real exports of goods and services 

MO Real import of goods and services from ROC 

EO  Real exports of goods and services from ROC 

n

iGDP Nominal GDP of industry i 

nGDP Nominal GDP 

iGDP Real GDP of industry i 

GDP Real GD 

EV Equivalent variation of rural and urban households 

U Utility level of rural and urban household s 

DM  Demand for money ( 2M ) 


S

M  Supply of money ( 2M ) 

Parameters: 


iTA

___

Scale factor of CET (Domestic and world) transformation function for industry i 


iDSiES  , Share parameters of CET transformation function for industry i 

Ti Elasticity of transformation in CET transformation function for industry i 

iii TTT  /)1(   


iTDA

___

 Scale factor of CET (Regional and ROC) transformation function for industry i 


iDSSiEOS  ,  Share parameters of CET transformation function for industry i 

TDi  Elasticity of transformation in CET transformation function for industry i 

iii TDTDTD  /)1(   

QiA Scale factor of CES (Domestic and world) composite goods function for industry i 

DiMi  , Share parameters of CES composite goods function for industry i 

Qi  Elasticity of composite goods in CES composite function for industry i 

iii QQQ  /)1(   

YKT
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DiA  Scale factor of CES (Region and ROC) composite goods function for industry i 

DSDiMOi  ,  Share parameters of CES composite goods function for industry i 

Di  Elasticity of composite goods in CES composite function for industry i 

iii DDD  /)1(   

ija Intermediate input coefficient from industry i to industry j 


___

LiA Scale factor of CES composite labor function for industry i 

WiUi  , Share parameters of CES composite labor function for industry i 

Li Elasticity of substitution between skilled and unskilled labor for industry i 

iii LLL  /)1(   

XiA Scale factor of CES production function for industry i 

KiLi  , Share parameters of CES production function for industry i 

  Xiσ Elasticity of substitution between labor and capital for industry i 

iii XXX  /)1(   

0

iM = Scale factor of import supply function for idustry i 

Mi Price elasticity of import supply function for industry i 

0

iMO = Scale factor of import fron ROC supply function for industry i 

MOi Price elasticity of import from ROC supply function for industry i 

0

iE = Scale factor of export demand function for industry i 

Ei Price elasticity of export demand function for industry i 

0

iEO = Scale factor of export to ROC demand function for idustry i 

EOi Price elasticity of export to ROC demand function for industry i 

NiAi  , =Share parameters of Cobb-Douglas utility function, rural and urban 

0M Scale factor of real demand function for money 

 GGP elasticity of real demand for money 

 Rate of depreciation for capital assets 

Wi Efficiency parameters for skilled labor 

 Adjustment speed of capital allocation between industries 

 Share of rural income in total private income 

Tax and Subsidy: 

itm Import tariff rate of industry i 

itn Non-tariff barriers of industry i (tariff-equivalent rate) 

ite Export subsidy rate of industry i 

itd Indirect tax rate of industry i 

ii stdctd ,  Central and regional indirect tax rate of industry i 

tylwstylwc, Income tax rate of Central and regional government 


LL

tyestyec ,  Property tax rate of central and regional government  

tyehntyeha, Income transfer rate of Enterprise to rural and urban households                                                        

 


