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Chapter 1 Model Structure 
 

1.1 Concept of the Power Demand Forecast 
(1)Viewpoint of the Forecasting  

The power demand of Vietnam displays a characteristic of favorable economic growth since 
the year 2000, difference of demand types by region, and a rapid increase of day time demand. 
The JICA Team will analyze the past changes of power demand trends and the actual facts, and 
grasp its constitutional factors for forecasting the future power demand of this country.  

These changes of power demand can be considered to reflect the changes of social economic 
structure following the economic development of Vietnam, as power demand means the results of 
economic and social activities. In this connection, the JICA team will study the development 
stages of Vietnam and analyze the actual situation of the power demand structure as the results of 
the social economic activities. The power demand forecasting models to be developed are as 
stated below.  

 

① The models linked to the social economic development plan 
“Economic Development Forecast Serving Study on Energy Development for The Period up to 

2050” in the previous session is considered as the preconditions for the models.  The models 
forecast the power demand in line with “High Case”, “Base Case” and “Low Case” in the 
development plan.  
 

② Power demand forecast by region and its characteristics  
 Vietnam lies long from north to south, and has regionally different power demand 
characteristics.  The Team will grasp these characteristics, and implement power demand 
forecast by dividing Vietnam into the northern part, the central part and the southern part.  
 

③ Power demand forecast incorporating energy price effects 
The crude oil price hike brings about the price hikes of natural gas and petroleum products. 

General speaking, saving of energy is done when the prices of fuel oil products and gas rise.  
The saving effects following these energy price hikes will be reflected in the power demand 
forecast. 

 

④ The power demand forecasted by the total energy consumption in sectors  
 This power demand forecast study is also responsible for relating electric power to the primary 
energy.  Therefore, the model does not only forecast power demand, but also forecasts the 
demand volume of the whole energy by sector, and calculates the power demand by sector from 
the proportion of the power occupying in the total energy.  At the time of calculation, the 
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electricity shares by sector of the neighboring countries are adopted for reference.  
 

⑤ Daily load curve 
 Daily load curve and peak demand are important information for making power development 
plan, The JICA team will take the data of neighboring countries as reference, and establish a 
forecast model by using the present daily load curves of Vietnam, Asian countries (Malaysia, 
Thailand, the Philippines and Indonesia) and Japan on the assumption that the Vietnamese daily 
load curve will follow those of these countries. 
 

⑥ Matching the primary energy supply and energy consumption in power stations 
 Compatibility of energy supply with the primary energy consumption in power stations is 
sought in this Study.  Accordingly, this is a model which can forecast the consumption trends 
and import and export trends of the primary energies in order to facilitate analyses to be done 
after the power demand forecasts.  Introduction of oil refinery plants is closely related with the 
supply of fuel oil and diesel to be used for thermal power generation.  This model can also 
analyze the trends of these matters from the power demand forecasts.  
 

(2) Output from the power demand forecasting model 
 

① Energy and power demand forecast by economic scenario (High, Base, Low cases) and by 
region (North, Central, South). The time span is from 2005 to 2025.  

 

② Power demand forecast by sector (Agriculture, forestry and fishery sector, Transportation 
sector , Commercial & transportation sector, Residential use) 

 

③ Daily load curve, load factor and peak demand are forecasted by region   
 

④ Import and export of the energies are forecasted by energy 
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1.2 The Structure of Power Demand Forecasting Model 
 
(1) Annual Power Consumption Forecast 

The functions of the model are follows; 

① To simulate the relations among economy, energy and power demand 
② To analyze the policy agendas including energy price impact, increasing electrification 

ratio and fuel conversion of power stations 

③ To evaluate energy conservation 
④ To analyze the differences of north, central and south regions. 
⑤ To make the energy balance between power demand and primary energy 
 

In the model, the economic indicators that are expressed by the Government and the related 
organizations are used as external variables, and the other indicators that are not expressed are 
calculated as internal variables in the model. In the power demand forecasting block of the model, 
the power demand is forecasted as one of the energy demand in the sectors. After that, power 
generation and fuel consumption for power supply and power capacities are estimated. 

Energy data and economic data are selected from the sources that the Institute of Energy can 
collect.  And the data such as real GDP and relative energy prices required in the model are 
calculated in the model.  By doing so, the data formatted by the primary data are stored.  

Generally speaking, econometric models are built up as the aggregate of regression and 
definition equations.  And the statistic and economic logical tests are examined. For building the 
model, the following tests are executed; 

① The evaluation of power demand forecasting equations 
  ・Determination coefficient(more than 0.85) 
  ・T-value test of regression coefficient (More than 2.0)  
  ・Durbin Watson ratio （1＜DW<3） 
  ・Sign test of the regression coefficient 
 ② The evaluation of macro economic forecast 
  ・Real GDP growth rate 
  ・GDP per person（US$ base） 
  ・Labor productivity growth rate 
  ・Unemployment rate  
 ③ The evaluation of the energy demand forecast 
  ・Energy demand growth rate 
  ・Energy consumption per GDP（GDP elasticity） 
  ・Energy consumption per person 
  ・Electrification ratio 
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For building the above model, econometric method is applied according to the above outline, 

the model can be classified to two blocks, macro economic block and power demand block. The 
classification clarifies the relation between economic trends and power demand trends.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1-2-1 Outline of the Power Demand Forecasting Model 
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1.3 The structure of Daily Load Curve Forecasting 
The daily load curve in Vietnam is going the middle way from the night time peak demand 

to the daytime peak demand.  The neighbor countries such as Thailand and Japan have already 
moved to the developed country type which has peak demand in the daytime in summer season 
instead of developing country type which has peak demand in the evening.  In Vietnam, the 
daily load curve is shifting from the daytime type to the nighttime type, and the power 
consumption characteristic is expected to change into a developed country type with economic 
development.   
 

The procedures of the daily load curve forecasting built by JICA team are as follows; 

① Collection of the daily load curve data to be forecasted 
 ・The power dispatched data classified by North, Center and South regions 
 ・The hourly data from 1996 to 2004 
② Explanation variable data 
 ・Population by region  
 ・GDP by region 
 ・Temperature by region  
 ・Humidity by region  
 ・Electrification ratio by region 
③ Classification of daily load curve data as a unit in forecasting 
 ・3 days peak data in a month 
 ・Weekday data ( From Monday to Saturday ) 
 ・Holiday data (Sunday and national holidays) 
④ Making forecasting equations by regression analysis  

Annual daily load curve forecasted by regression analysis 
Daily load curve forecasted for weekdays and holidays  
Daily load curve forecasted for peak demand days, 

 
      Table 1-3-1 Number of the Data Required for Forecasting Daily Load Curve 

region Explanation  
variable 

Dependent  
variable 

Forecast result of 
daily load curve 

North 
Central 
South 

GDP by region 
Temp By region 

Humidity by region 
Electrification  

3 day peak demand type 
Weekday demand type  
Holiday demand type  

DLC of the whole country 
DLC of three regions 
DLC of types 
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Chapter 2. Functions and operation of power demand forecasting model 
 

2.1 The functions of the sheets 
  Power demand forecasting model consists of 8 work sheets including SimpleE sheets. The 
functions and its roles are as the following table. 
            

Table 2-1-1 The functions of the sheets 

 Functions and roles 

Power sheet Input the future power development plan 
Calculate generation share of thermal power plants 
Show generation by generator  
Calculate operation load by generator 

Data Sheet Input actual values on Economy, Power, Energy, Prices and Efficiency 
Input political and exogenous variables 
Calculate total and evaluation values 
Describe variable names and comments. 

Model sheet Build structure equations (Definition and Regression) 
Evaluate regression equations 
Define the data used in the model 

Simulation sheet Show the data used in the model 
Show the forecasting values 
 

Growth sheet Calculate growth rates 
Calculate elasticity 
 

Adjust sheet Set estimation values 
Recalculate forecasting values based on the estimation values  
 

ExImport sheet Set oil refinery plants 
Calculate petroleum product production 
Calculate the balance of export and import of petroleum products 

Summary sheet Summarize power demand  
Compare the power demand forecasting among other organizations 
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2.2 Power sheet 
 

(1) Power generation (Base Load) table 
The future installed hydro, nuclear importation and renewable energy power stations are 

described in “Power generation (Base Load) table” in Power sheet. The time schedules and the 
capacities of the power stations are input in the table.  

 

        Table 2-2-1  Power generation (Base Load) table in Power sheet 

 
a. Building 

In the area, the planned capacities of hydro and nuclear power stations are input in the years 
(2000 to 2025). 

 

b. Capacity 
In the area, the accumulative capacities of hydro and nuclear are calculated. 
When power is imported, the imported capacities are described in the foreign trade area. 

 

c. Generation 
The power generation of hydro, nuclear and importation are calculated by using the capacity 

data. The power generation from renewable energies is set in the Renewable area. 
 The power generation data in the future send to “Data sheet” as the future data of the 

exogenous variables. 
 

(2) Power generation (Thermal) table 
The future installed thermal power stations are described in “Power generation (Thermal) 

table” in Power sheet. The time schedules and the capacities of the thermal power stations are 
input in the table.  

 
 

Power generation (Base Load) 
3 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
4Building Hydro power MW 400 599 239 72 370 393 470 260 435
5 Nuclear power MW
6

7Capacity Hydro power MW 3,300 3,899 4,137 4,209 4,209 4,579 4,972 5,442 5,702 6,137
8 Nuclear power MW
9 Foreign trade MW

10 MW
11Generation Hydro power GWh 14,551 18,210 18,198 18,986 18,435 20,056 21,777 23,836 24,975 26,880
12 Nuclear power GWh
13 Foreign trade GWh
14 Renewable GWh 0 201 436 715 999 1,344
15
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Table 2-2-2  Power generation (Thermal) table in Power sheet 

 

a. Building 
In the area, the capacities of coal fired thermal, fuel oil fired thermal, fuel oil fired turbine, gas 

fired turbine, gas steam and diesel generator are set in the years when installed.  
 

b. Capacity 
In the area, the accumulative capacities of the thermal power stations are calculated in the area. 

 

c. Load 
In the area, the loads of the thermal power stations except diesel engines are input in the area. 
Regarding diesel engines, the generation of the engines are input in Generation area directly. 

 
d. Generation 
In the Generation line, the power generation of the thermal generators except diesel engines are 
calculated by using the above capacities. The generation of diesel engines is input in the area 
directly. 

Power generation (Thermal) 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Building Thermal(Coal) MW 600.0 100.0 100.0 110.0 110.0 300.0 30.0 1,230.0 1,010.0
Thermal(FO) MW 300.0
Gasturbine(FO) MW
Gasturbine(GAS) MW 720.0 740.0 431.0 480.0 480.0 660.0 360.0 360.0 360.0 360.0
Gas steam(GAS) MW 56.0 566.0
Diesel generator MW
Power from Fossil MW

Capacity Thermal(Coal) MW 450 1,050 1,150 1,250 1,360 1,470 1,770 1,800 3,030 4,040
Thermal(FO) MW 300 300 300 300 600 600 600 600 600 600
Gasturbine(FO) MW 300 300 300 300 300 300 300 300 300 300
Gasturbine(GAS) MW 720 1,460 1,891 2,371 2,851 3,511 3,871 4,231 4,591 4,951
Gas steam(GAS) MW 50 50 106 672 672 672 672 672 672 672
Diesel generator MW 30 30 30 30 30 30 30 30 30 30
Power from Fossil MW 1,850 3,190 3,777 4,923 5,813 6,583 7,243 7,633 9,223 10,593

Load Power from Thermal(Coal) % 66.5 31.7 33.9 52.0 65.0 65.0 65.0 65.0 65.0 65.0
Power from Thermal(FO) % 49.6 50.2 43.3 46.0 46.0 46.0 46.0 46.0 46.0 46.0
Power from Gasturbine(FO) % 57.4 54.0 45.2 62.0 62.0 62.0 62.0 62.0 62.0 62.0
Power from Gasturbine(GAS) % 64.3 31.4 34.5 33.4 65.0 65.0 65.0 65.0 65.0 65.0
Power from Gas steam % 68.5 92.5 279.8 60.8 65.0 65.0 65.0 65.0 65.0 65.0
Power from Diesel % 90.4 36.3 33.6 17.8
Power from Fossil % 61.9 36.4 42.7 44.3

Geneartion Power from Thermal(Coal) GWh 2,621 2,919 3,419 5,698 7,749 8,376 10,085 10,256 17,264 23,019
Power from Thermal(FO) GWh 1,303 1,319 1,137 1,210 2,420 2,420 2,420 2,420 2,420 2,420
Power from Gasturbine(FO) GWh 1,509 1,418 1,187 1,630 1,630 1,630 1,630 1,630 1,630 1,630
Power from Gasturbine(GAS) GWh 4,056 4,017 5,715 6,945 16,234 19,992 22,041 24,091 26,141 28,191
Power from Gas steam GWh 300 405 2,598 3,578 3,826 3,826 3,826 3,826 3,826 3,826
Power from Diesel GWh 238 95 88 47 47 47 47 47 47 47
Power from Fossil GWh 10,026 10,174 14,144 19,108 31,905 36,290 40,049 42,270 51,328 59,133

Shares Power from Thermal(Coal) S% 26.1 28.7 24.2 29.8 24.3 23.1 25.2 24.3 33.6 38.9
Power from Thermal(FO) S% 13.0 13.0 8.0 6.3 7.6 6.7 6.0 5.7 4.7 4.1
Power from Gasturbine(FO) S% 15.1 13.9 8.4 8.5 5.1 4.5 4.1 3.9 3.2 2.8
Power from Gasturbine(GAS) S% 40.5 39.5 40.4 36.3 50.9 55.1 55.0 57.0 50.9 47.7
Power from Gas steam S% 3.0 4.0 18.4 18.7 12.0 10.5 9.6 9.1 7.5 6.5
Power from Diesel S% 2.4 0.9 0.6 0.2 0.1 0.1 0.1 0.1 0.1 0.1
Power from Fossil S% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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e. Shares 
In the Share area, the generation shares of the thermal generators are calculated. 
The generation shares are sent to Data sheet as future values of exogenous variables.  

 

(3) Forecasted power supply table 
The forecasted power generation by power generator are arranged in the forecasted power 
supply table. The data are sent from Simulation sheet.  
 

         Table 2-2-3   Forecasted power supply table in Power sheet 

 
a. Generation 
The forecasted power generation of Hydro、Fossil、Foreign trade、Renewable energy and 
Nuclear power stations are arranged in the generation area.  
 

b. Shares 
The generation shares by power generator are calculated in the Share area. 
 

c. Load  
 The operation load of hydro and nuclear stations are calculated in the Load area. 

 
 
 
 
 

Power supply forecasted
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Geneartion Power from Hydro GWh 14,550.7 18,209.6 18,197.7 18,986.1 18,435.4 20,056.0 21,777.4 23,836.0 24,974.8 26,880.1
Power from Fossil GWh 10,375.3 10,271.3 15,485.8 20,374.0 27,170.2 31,943.6 39,765.6 45,604.4 53,381.9 61,328.0
Power foreign trade balance GWh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Power from Renewable energyGWh 0.0 0.0 0.0 0.0 0.0 200.6 435.5 715.1 999.0 1,344.0
Power from Nuclear GWh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total of power generation GWh 24,926.0 28,480.9 33,683.5 39,360.1 45,605.6 52,200.2 61,978.5 70,155.4 79,355.7 89,552.1

Shares Power from Hydro % 58.4 63.9 54.0 48.2 40.4 38.4 35.1 34.0 31.5 30.0
Power from Fossil % 41.6 36.1 46.0 51.8 59.6 61.2 64.2 65.0 67.3 68.5
Power foreign trade balance % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Power from New energy % 0.0 0.0 0.0 0.0 0.0 0.4 0.7 1.0 1.3 1.5
Power from Nuclear % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total of power generation % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Load Power from Hydro % 50.3 53.3 50.2 51.5 50.0 50.0 50.0 50.0 50.0 50.0
Power from Nuclear % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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(4) Thermal power supply forecasted table 
The forecasted power generation by thermal power generator are arranged in the forecasted 

thermal power supply table. The data are sent from Simulation sheet. 
 

    Table 2-2-4  Thermal power supply forecasted table in Power sheet 

 
a. Generation 
The forecasted power generation of coal fired thermal、fuel oil fired thermal、fuel oil 
gas-turbine、gas fired gas-turbine、gas steam and diesel engine are arranged in the generation 
area. The data are sent from Simulation sheet.  
 

b. Shares 
The generation shares by power generator are calculated in the Share area. 
 

c. Load  
 The operation load of the thermal power stations are calculated in the Load area. 
 

2.3 Data sheet 
Data sheet is created by SimpleE. The actual values for all kinds of variables and future values 

in exogenous variables are set in the sheet. There are two kinds of actual data in the Data sheet, 
one is an input data, another is calculation data. 

 

76 Thermal power supply forecasted
77 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
78Generation Power from Thermal(Coal) GWh 2,620.9 2,919.5 3,418.6 4,829.3 6,598.8 7,372.4 10,013.4 11,064.8 17,954.7 23,873.2
79 Power from Thermal(FO) GWh 1,302.7 1,318.8 1,137.3 1,209.9 2,060.7 2,130.0 2,402.7 2,610.8 2,516.7 2,509.7
80 Power from Gasturbine(FO) GWh 1,509.0 1,418.0 1,187.0 1,630.0 1,388.1 1,434.8 1,618.5 1,758.6 1,695.2 1,690.5
81 Power from Gasturbine(GAS) GWh 4,056.0 4,017.2 5,714.9 6,945.5 13,824.3 17,597.2 21,885.3 25,991.6 27,187.1 29,237.6
82 Power from Gas steam GWh 300.0 405.0 2,598.0 3,578.0 3,258.5 3,368.1 3,799.3 4,128.2 3,979.5 3,968.4
83 Power from Diesel GWh 237.5 95.5 88.2 46.8 39.8 41.2 46.4 50.5 48.6 48.5
84 Power from Fossil GWh 10,026.1 10,174.0 14,144.1 18,239.6 27,170.2 31,943.6 39,765.6 45,604.4 53,381.9 61,328.0
85

86Shares Power from Thermal(Coal) S% 26.1 28.7 24.2 26.5 24.3 23.1 25.2 24.3 33.6 38.9
87 Power from Thermal(FO) S% 13.0 13.0 8.0 6.6 7.6 6.7 6.0 5.7 4.7 4.1
88 Power from Gasturbine(FO) S% 15.1 13.9 8.4 8.9 5.1 4.5 4.1 3.9 3.2 2.8
89 Power from Gasturbine(GAS) S% 40.5 39.5 40.4 38.1 50.9 55.1 55.0 57.0 50.9 47.7
90 Power from Gas steam S% 3.0 4.0 18.4 19.6 12.0 10.5 9.6 9.1 7.5 6.5
91 Power from Diesel S% 2.4 0.9 0.6 0.3 0.1 0.1 0.1 0.1 0.1 0.1
92 Power from Fossil S% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
93

94Load Power from Thermal(Coal) % 66.5 31.7 33.9 44.1 55.4 57.3 64.6 70.2 67.6 67.5
95 Power from Thermal(FO) % 49.6 50.2 43.3 46.0 39.2 40.5 45.7 49.7 47.9 47.7
96 Power from Gasturbine(FO) % 57.4 54.0 45.2 62.0 52.8 54.6 61.6 66.9 64.5 64.3
97 Power from Gasturbine(GAS) % 64.3 31.4 34.5 33.4 55.4 57.2 64.5 70.1 67.6 67.4
98 Power from Gas steam % 68.5 92.5 279.8 60.8 55.4 57.2 64.5 70.1 67.6 67.4
99 Power from Diesel % 90.4 36.3 33.6 17.8 15.2 15.7 17.7 19.2 18.5 18.5

100 Power from Fossil % 61.9 36.4 42.7 42.3 53.4 55.4 62.7 68.2 66.1 66.1
101
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In the model, the actual data are basically created from 1990 to 2003 and the future values are 
forecasted from 2004 to 2025. The variables in the model have actual data that the values are 
input or calculated. And the future values for some variables are given as political or economical 
assumptions. The variables are called “Exogenous variables”. Other words, the future values of 
the other variables are calculated in the model, the variables are called “Endogenous variables”.  

 
If the forecasting cells are blank in the model, the variables are endogenous. Other words,  

the variables that the future data are given are exogenous variables. 
 
For making endogenous variable changes to exogenous variable, we set the future values in the 

forecasting terms of the variable. The future values given are used preferentially in the model, 
even though expressions are defined for the variable in Model sheet. 
 

The variables are arranged in line with the model structure orders. Then calculation of the 
model is basically performed from the upper variables to below variables. But it is possible that 
the upper variables are calculated by using the results of the below variables. And if the model 
contains the simultaneous equations, the SimpleE can solve the simultaneous equations.  
 
The model has the following function blocks as model structures. 
    

Table 2-3-1  Function blocks in Data sheet 
NO.  Function blocks  Line numbers 

1 Social forecasting  5～30 
2 Economic forecasting  30～120 
3 Coefficient& Energy prices 121～163 
4 Power demand forecasting in Africulture.Forestry.Fishry sector 164～376 
5 Power demand forecasting in Industry sector  
6 Power demand forecasting in Transportation sector  
7 Power demand forecasting in Commercial & Services sector  
8 Power demand forecasting in Residential   
9 Power demand forecasting in Other sector  

10 Power supply forecasting 377～422 
11 Energy balance  423～462 
12 Power demand in North region  
13 Power demand in Center region  
14 Power demand in South region 463～637 

 

(1) Social data forecasting  
In the social forecasting block, the social values required for energy and power demand 
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forecasting are calculated. For setting the social indicators and the growth rates from the social 
economic development plan as the preconditions of the model, the future values are calculated by 
using the above data.  

 

 Table 2-3-2  Social data forecasting block in Data sheet 

 
 

a. Exchange rate 
The actual exchange rates are set in the area. The variable is exogenous and the future values 
from social economic development plan are set in the future area.   
 

b. Population  
The actual data on the number of the population in whole country are set.  
The annual growth rates on the population are calculated. 
The actual data on the number of the urban population are set.  
The shares of the urban population to the total population are calculated. 
The annual growth rates of the total population are exogenous. The future annual growth rates are 
set from the social economic development plan. 
The shares of the urban population to the total population are exogenous. 
The future shares of the urban population are set with the assumption after referring the latest 
value.   
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c. Household 
The actual data on the number of the households in the whole country are set. 
The annual growth rates on the households are calculated. 
The number of the household in urban area is calculated with the shares of the urban population 
to the total. The shares are input. 
The annual growth rates on the household in urban area are calculated. 
The annual growth rates on the household in urban area are exogenous. 
The annual growth rates on the household in urban area are set, but it is desirable that the growth 
rates of the urban households are greater than the growth rates of the total population.  
 

d. Labor number 
The number of the labor by sector( Agriculture、Manufacturing & Mining、Services & Others、
Unemployed) are input. 
The labor share to the total population is calculated. 
 

e. Labor shares 
The shares of the labor by sector( Agriculture、Manufacturing & Mining、Services & Others、
Unemployed) are calculated. 
The future labor shares are set with the same values as the latest value.   
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(2) Economic forecasting 
In the economic forecasting block, the forecasting values required for forecasting energy and 
power demand are calculated. For setting the economic indicators and the growth rates from the 
social economic development plan as the preconditions of the model, the future values are 
calculated by using the above data. 
 

Table 2-3-2 Economic forecasting block in Data sheet 
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a. nGDP at current price 
The data of nominal GDP are set from nominal GDP by sector. 
The annual growth rates are calculated. 
 

b. uGDP on US $ base 
The data of $ based GDP are calculated by using nominal GDP and exchange rate. 

 
c. uGDP per capita on US$ base 
The data of $ based GDP per capita are calculated by using $ based GDP and total population. 
 

d. rGDP at 1994 price 
The data of real GDP are calculated by using nominal GDP and GDP deflator. The constant price 
of the deflator is 1994. 
The annual growth rates of the rGDP are exogenous. 
The future growth rates of the rGDP are given from the real GDP growth rates in the scenarios of 
The Social Economic Development Plan. 
 

e. GDP deflator 1994 price 
The data of GDP deflators are set. The constant price of the deflator is 1994. 
The growth rate of the GDP deflator is exogenous. 
The future growth rates of GDP deflator are given from the GDP deflator growth rates in the 
scenarios of The Social Economic Development Plan. 

 
f. rGross Domestic Savings 
The data of the real gross domestic savings are calculated by using the real GDP and the ratios to 
the gross domestic savings. 
The ratios to the gross domestic savings are input. 
The future growth rates of the savings are exogenous. 
The future growth rates of the savings are given with the same values as one of the latest year. 
 

g. rLabor productivity in Manufacturing at 1994 price 
The data of the real labor productivity in manufacturing are calculated by using the real GDP and 
the number of labor. 
The annual growth rates of the labor productivity are calculated. 
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h. nGDE at the current price 
The components of nGDE at the current price are Final consumption, Gross fixed capital 
formation, Exports, Import and Statistical discrepancy. The all above data are input. 
 

i. rGDE at 1994 price 
The components of rGDE at 1994 price are calculated by the components of nGDE and GDP 
deflator. 

 
j. Shares of rGDP 
The component shares of rGDP are calculated with “The component of rGDE / rGDE *100”. 
 

k. nGDP at the current price 
The nGDP by sector ( Agriculture & Forestry, Manufacturing & Mining, Commercial & Trade, 
Transport and Communications and Service & Others) are input. 
 

l. rGDP at 1994 price 
The rGDP by sector, (Agriculture & Forestry, Manufacturing & Mining, Commercial & Trade, 
Transport and Communications and Service & Others) are calculated with “nGDP by sector / 
GDP deflator”. 
 

m. Shares of rGDP 
The sector shares of rGDP are calculated with “The sector of rGDP / rGDP *100”. 
 

n. Sector growth rate in 5 years 
The annual growth rates of the sectors are calculated. 
The annual growth rates of the sectors are exogenous. 
The future growth rates of the sector are given from the social economic development plan. 
 

o. Elasticity 
The sector elasticity to rGDP are calculated with “The annual growth rate of the sector / the 
annual growth rate of rGDP”. 
 

P. rGDP by Elasticity 
The sector rGDP are calculated with “the rGDP growth rate * sector elasticity * the previous 
sector rGDP“ 
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(3) Coefficient and Energy prices 
 In the block, energy conversion factors, power efficiencies, energy prices and power tariffs that 
are needed for energy forecasting are input and forecasted.  
 

           Table 2-3-3 Coefficient and Energy prices forecasting block in Data sheet 

 
a. Conversion factor to KTOE 
  Physical energy units such as kg, m3 and kWh are converted to KTOE. The factors are used 
during the starting year(1990) and final year(2025) The calories of the energies in the conversion 
factor table are set as follows; 

                   Table 2-3-4 Conversion factor block in Data sheet 
Energies Calorie KTOE 

Standard Oil 
Coal 
Gasoline 
Kerosene 
Diesel 
Fuel oil 
Natural gas 
Renewable energy 
Electricity 

10,000Kcal/kg 
5,600Kcal/kg     
1,0500Kcal/kg 
10,320Kcal/kg 
10,150Kcal/kg 
9,910Kcal/Kg 
9,000Kcal/m3 
3,300cal/Kg 
860Kcal/KWh 

1000t=1KTOE 
1000t=0.56KTOE 
1000t=1.05KTOE 
1000t=1.032KTOE 
1000t=1.015KTOE 
1000t=0.991KTOE 
Million m3=0.9KTOE 
1000t=0.3300 
1GWh=0.086KTOE 

The future conversion factor is exogenous. 
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b. Power efficiency 
 Thermal power efficiencies are given by thermal power generation types such as coal fired 
power generator, fuel oil fired power generator, fuel oil gas turbine, gas turbine, gas steam and 
diesel. The efficiencies are used at calculating the energies used in the generators.  
 

Table 2-3-5  Power efficiency block in Data sheet 

Thermal power generator Efficiency Expressions 
Power from Thermal(Coal) 
Power from Thermal(FO) 
Power from Gas-turbine(FO) 
Power from Gas-turbine(GAS) 
Power from Gas steam 
Power from Diesel 

35% 
35% 
48% 
48% 
40% 
36% 

2.28(GWh/1000t)=5600*0.35/860 
4.03(GWh/1000t)=9910*0.35/860 
5.53(GWh/1000t)=9910*0.48/860 
5.02(GWh/1000t)=9000*0.48/860 
4.19(GWh/Mil m3)=9000*0.40/860 
4.25(GWh/1000t)=10,150*0.36/860 

 
The future power efficiencies are exogenous.  

 

c. Energy price 
 The actual petroleum prices and electricity tariffs are input in the table. As WTI(West Texas 
Index) is often used for forecasting oil prices in the world, it is prepared for forecasting Vietnam 
crude oil price forecasting.  
 
In Vietnam, petroleum products are mainly imported from Asian oil market. The purchasing 
costs depend on international market prices. It is considered that the future petroleum prices 
depend on international crude oil prices.  
 
The electricity tariffs by category are input in the table. The future electricity tariffs are decided 
not only petroleum prices, but also energy policy. In the model, it is assumed that the future 
electricity tariffs by category depend on the production costs, then the power tariffs are effected 
by the imported fuel oil prices of Vietnam. It can be considered that the fuel oil prices in Vietnam 
are decided in market mechanisms. 
 

d. Growth rate of Energy prices 
 The annual growth rates of the energy prices are calculated for energy demand forecasting, 
especially the annual growth rate s of the energy prices affect to energy conservation indices. 
 
 

(4) Power demand forecasting in Agriculture &Forestry &Fishery sector 
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In the block, the energy and power demand are forecasted by sector. The sector consists of 
Agriculture, Forestry and Fishery. As dependent variable, energy conservation factor is set in 
energy demand forecasting equations of the sector. The factor is affected by technical 
improvement and energy price such as petroleum products, natural gas, renewable energies and 
electricity are used in the sector. In the energy demand forecasting model, the sectoral total 
energies are forecasted at first, next, electricity demand is forecasted by using the power ratio to 
sectoral total energy demand.  
The fossil energies including petroleum products and natural gas are forecasted by the deference 
of subtracting the electricity demand from the sectoral total energy demand. 

 
Table 2-3-6 Power demand forecasting block in Data sheet  

(Agriculture &Forestry &Fishery sector) 

            

a. Energy conservation rate  
Energy conservation in the actual terms is 100%. It means that energy conservation in the past 
years, especially in 2002 and 2003 are starting position. The future energy conservation is 
compared to the starting position. The energy conservation rate is affected by changes of energy 
prices and technical improvement. 
 

b. Technical Improvement 
 Energy consumption is conserved by all kinds of technical improvement. In 30 years after the 
first oil crisis, Japan had energy conservation improvement with 2% per year. Most of the reasons 



 25

are improvement of the production line and installation of new equipment. Both of them are 
included in technical improvement in the model. Such kinds of technical improvement are a 
major factor for energy conservation. 
 

c. Elasticity to Energy price 
Another factor as energy conservation is energy price hikes. When energy prices and electricity 
tariffs increases, all kinds of energies in the sector are usually saved.  
According to Japanese experiences, energy demand elasticity to energy price is the ranges from 
–0.1 to –1.0. In the model, For Agriculture sector, the assumption of energy demand elasticity to 
energy price is –0.01, it is very small  
 

d. Energy intensity to GDP 
Energy intensity in Agriculture sector to GDP is calculated by using energy demand in 
Agriculture sector and GDP in the whole country. It is used for the evaluation of the future 
energy demand in Agriculture sector.  
 

e. Energy demand before Energy saving 
Energy demand in Agriculture sector is forecasted in the area. First, the energy demand before 
making energy conservation is calculated in the area. 
 

f. Energy demand after energy saving 
Energy demand after making energy conservation in Agriculture sector is forecasted in the area. 
It is calculated by the energy demand forecasting value before energy conservation and energy 
conservation rate. 
 

g. Electricity ratio 
Electricity ratio is an electricity share of the energy demand in Agriculture sector. The ratio is 
exogenous. The values are exogenously estimated after referring other countries’ electricity ratio. 
            
 
 
 
 
 
 
 
 



 26

 

Table2-3-7 International Electricity ratio of Agriculture sector 

      Source: APERC Energy Data Base  
 
 

h. Power demand（ｋTOE） 
 Power demand is forecasted with “Energy demand forecasting value * Power ratio”.  
The power demand unit forecasted is kTOE, not GWh. 
 

i. Power demand（GWh） 
 Power demand with GWh is calculated by “Energy demand forecasting value with kTOE * 

0.086”.  
 

j. Fossil energy demand  
As fossil energies used in Agriculture sector, Coal, LPG, Gasoline, Jet-fuel, Kerosene, Diesel 

demand, Fuel oil, Natural gas and Renewable energy are calculated with total energy demand and 
fossil energy ratio in Agriculture sector. 
 

k. Fossil energy demand ratio 
Fossil energy demand ratios are exogenous. The future values of fossil energy demand ratio are 
decided by the energy supply policies of Vietnam.  
 

(5) Power demand forecasting in Industry sector 
As dependent variable of Industry sector, energy conservation factor is set in energy demand 
forecasting structure of the sector. The factor is affected by technical improvement and energy 
price such as petroleum products, natural gas, renewable energies and electricity are used in the 
sector. In the energy demand forecasting model, the sectoral total energies are forecasted at first, 
next, electricity demand is forecasted by using the power ratio to sectoral total energy demand.  
The fossil energies including petroleum products and natural gas are forecasted by the deference 
of subtracting the electricity demand from the sectoral total energy demand.  

A g r ic u ltu re  s e c to r %
1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0

J a p a n 2 .7 2 .8 2 .9 3 .0 3 .2 2 .1
T a iw a n 1 .7 1 .8 2 .1 2 .3 2 .3 2 .1
A u s tra l ia 1 .5 1 .5 1 .5 1 .5 1 .5 1 .5
In d o n e s ia 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0
K o re a 0 .9 1 .0 0 .9 1 .0 1 .1 1 .2
C h in a 1 2 .8 1 3 .2 1 3 .5 1 2 .8 1 3 .7 1 3 .7
V ie tn a m 6 .0 6 .4 6 .7 7 .1 8 .5 9 .2
T h a ila n d 0 .6 0 .6 0 .5 0 .7 0 .5 0 .5
P il ip p in e s 1 9 .8 1 6 .7 1 8 .1 1 3 .8 2 0 .1 1 0 .1
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Table2-3-8 Power demand forecasting in Industry sector in Data sheet 

 

a. Energy conservation rate in Industry sector 
Energy conservation rate in the actual terms is 100%. It means that energy conservation in the 
past years, especially in 2002 and 2003 are starting position. The future energy conservations are 
compared to the starting position. The energy conservation rate is affected by changes of energy 
prices and technical improvement. 
 
Ex  Energy conservation rate in 2004 2025  

2004 2005 2010 2015 2020 2025 

100 98 93 88 83 78 

   Energy consumption decreases with 22% in 2025 when compared to 2004.  
 

b. Technical Improvement 
 Energy consumption is conserved by all kinds of technical improvement. In 30 years after the 
first oil crisis, Japan had energy conservation improvement with 2% per year. Most of the reasons 
are improvement of the production line and installation of new equipment. Both of them are 
included in technical improvement in the model. Such kinds of technical improvement are a 
major factor for energy conservation. 
 

c. Elasticity to Energy price 
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Another factor as energy conservation is energy price hikes. When energy prices and electricity 
tariffs increases, all kinds of energies in the sector are saved.  
According to Japanese experiences, energy demand elasticity to energy price is the ranges from 
–0.1 to –1.0. In the model, For Industry sector, the assumption of energy demand elasticity to 
energy price is –0.3. 
 

d. Energy intensity to GDP 
Energy intensity in Industry sector to GDP is calculated by using energy demand in Industry 
sector and GDP in the whole country. It is used for the evaluation of the future energy demand in 
Industry sector.  
 

e. Energy demand before Energy saving 
Energy demand in Industry sector is forecasted in the area. First, the energy demand before 
making energy conservation is calculated in the area. 
 

f. Energy demand after energy saving 
Energy demand after making energy conservation in Industry sector is forecasted in the area. It is 
calculated by the energy demand forecasting value before energy conservation and energy 
conservation rate. 
 

g. Electricity ratio 
Electricity ratio is an electricity share of the energy demand in Industry sector. The ratio is 
exogenous. The values are exogenously estimated after referring other countries’ electricity ratio. 
 

          Table 2-3-9 International Electricity ratio of Industry sector 

 
h. Power demand（ｋTOE） 
 Power demand is forecasted with “Energy demand forecasting value * Power ratio”. The power 
demand unit is kTOE, not GWh. 

Industry %
1995 1996 1997 1998 1999 2000

Japan 26 .5 26 .8 27 .1 27 .4 26 .7 26 .6
T aiw an 22 .1 22 .2 22 .9 23 .3 24 .4 26 .2
A ustra lia 20 .3 19 .9 20 .0 21 .4 21 .9 22 .0
Indonesia 12 .4 11 .9 14 .3 13 .8 13 .9 12 .9
K orea 19 .0 19 .6 19 .4 19 .2 19 .4 20 .0
C hina 5 .1 5 .3 5 .5 5 .8 6 .0 6 .1
V ietnam 12.8 14 .1 13 .4 14 .0 15 .1 17 .0
T hailand 22 .7 20 .6 22 .5 22 .4 23 .9 25 .4
M alaysia 18 .0 19 .8 21 .4 21 .4 23 .1 22 .2
P ilipp ines 19 .7 19 .7 20 .2 26 .9 20 .4 31 .7
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i. Power demand（GWh） 
 Power demand with GWh is calculated by “Energy demand forecasting value with kTOE * 

0.086”.  
 

j. Fossil energy demand  
As fossil energies used in Industry sector, Coal, LPG, Gasoline, Kerosene, Diesel, Fuel oil, 

Natural gas and Renewable energy are calculated with total energy demand and fossil energy 
ratio in Industry sector. 
 

k. Fossil energy demand ratio 
Fossil energy demand ratios are exogenous. The future values of fossil energy demand ratio are 
decided by the energy supply policies of Vietnam.  
 
 

(6) Power demand forecasting in Transportation sector 
As dependent variable of Transportation sector, energy conservation factor is set in energy 
demand forecasting equations of the sector. The factor is affected by technical improvement and 
energy price such as petroleum products, natural gas, renewable energies and electricity are used 
in the sector. 
 

      Table 2-3-10 Power demand forecasting in Transportation sector in Data sheet 
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In the energy demand forecasting model, the sectoral total energies are forecasted at first, next, 
electricity demand is forecasted by using the power ratio to sectoral total energy demand. 
The fossil energies including petroleum products and natural gas are forecasted by the deference 
of subtracting the electricity demand from the sectoral total energy demand.  

 
a. Energy conservation rate in Transportation sector 
Energy conservation rate in the actual terms is 100%. It means that energy conservation in the 
past years, especially in 2002 and 2003 are starting position. The future energy conservations are 
compared to the starting position. The energy conservation rate is affected by changes of energy 
prices and technical improvement. 
 

Ex  Energy conservation rate in 2004 2025  

2004 2005 2010 2015 2020 2025 

100 98 93 88 83 78 

   Energy consumption decreases with 22% in 2025 when compared to 2004.  
 

b. Technical Improvement 
 Energy consumption is conserved by all kinds of technical improvement. In 30 years after the 
first oil crisis, Japan had energy conservation improvement with 2% per year. Most of the reasons 
are improvement of the production line and installation of new equipment. Both of them are 
included in technical improvement. Such kinds of technical improvement are a major factor for 
energy conservation. 
 

c. Elasticity to Energy price 
Another factor as energy conservation is energy price hikes. When energy prices and electricity 
tariffs increases, all kinds of energies in the sector are saved.  
According to Japanese experiences, energy demand elasticity to energy price is the ranges from 
–0.1 to –1.0. In the model, For Transportation sector, the assumption of energy demand elasticity 
to energy price is –0.1. 
 

d. Energy intensity to GDP 
Energy intensity in Transportation sector to GDP is calculated by using energy demand in 
Transportation sector and GDP in the whole country. It is used for the evaluation of the future 
energy demand in Transportation sector.  
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e. Energy demand before Energy saving 
Energy demand in Transportation sector is forecasted in the area. First, the energy demand before 
making energy conservation is calculated in the area. 
 

f. Energy demand after energy saving 
Energy demand after making energy conservation in Transportation sector is forecasted in the 
area. It is calculated by the energy demand forecasting value before energy conservation and 
energy conservation rate. 
 

g. Electricity ratio 
Electricity ratio is an electricity share of the energy demand in Transportation sector. The ratio is 
exogenous. The values are very small. In the future, subway is planned in Ho-Chi-Min city. The 
electricity for transportation sector will be supplied to the subway. 

 
h. Power demand（ｋTOE） 
 Power demand is forecasted with “Energy demand forecasting value * Power ratio”. The power 
demand unit is kTOE, not GWh. 
 

i. Power demand（GWh） 
 Power demand with GWh is calculated by “Energy demand forecasting value with kTOE * 

0.086”.  
 

j. Fossil energy demand  
As fossil energies used in Transportation sector, Gasoline, Jet-fuel, Diesel, Fuel oil are 

calculated with total energy demand and fossil energy ratio in Transportation sector. 
 

k. Fossil energy demand ratio 
Fossil energy demand ratios are exogenous. The future values of fossil energy demand ratio are 
decided by the energy supply policies of Vietnam.  
 

(7) Power demand forecasting in Commercial & Services sector 
As dependent variable of Commercial & Services sector, energy conservation factor is set in 
energy demand forecasting equations of the sector. The energy conservation factor is affected by 
technical improvement and energy price such as petroleum products, natural gas, renewable 
energies and electricity are used in the sector. In the energy demand forecasting model, the 
sectoral total energies are forecasted at first, next, electricity demand is forecasted by using the 
power ratio to sectoral total energy demand.  
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The fossil energies including petroleum products and natural gas are forecasted by the deference 
of subtracting the electricity demand from the sectoral total energy demand. 
 

Table 2-3-11 Power demand forecasting in Commercial sector in Data sheet  

 

 a. Energy conservation rate in Commercial & Services sector 
Energy conservation rate in the actual terms is 100%. It means that energy conservation in the 
past years, especially in 2002 and 2003 are starting position. The future energy conservations are 
compared to the starting position. The energy conservation rate is affected by changes of energy 
prices and technical improvement. 
 

b. Technical Improvement 
 Energy consumption is conserved by all kinds of technical improvement. In 30 years after the 
first oil crisis, Japan had energy conservation improvement with 2% per year. Most of the reasons 
are improvement of the production line and installation of new equipment. Both of them are 
included in technical improvement. Such kinds of technical improvement are a major factor for 
energy conservation. 
 

c. Elasticity to Energy price 
Another factor as energy conservation is energy price hikes. When energy prices and electricity 
tariffs increases, all kinds of energies in the sector are saved.  
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According to Japanese experiences, energy demand elasticity to energy price is the ranges from 
–0.1 to –1.0. In the model, For Commercial & Services sector, the assumption of energy demand 
elasticity to energy price is –0.2. 
 

d. Energy intensity to GDP 
Energy intensity in Commercial & Services sector to GDP is calculated by using energy demand 
in Commercial & Services sector and GDP in the whole country. It is used for the evaluation of 
the future energy demand in Commercial & Services sector.  
 

e. Energy demand before Energy saving 
Energy demand in Commercial & Services sector is forecasted in the area. First, the energy 
demand before making energy conservation is calculated in the area. 
 

f. Energy demand after energy saving 
Energy demand after making energy conservation in Commercial & Services sector is forecasted 
in the area. It is calculated by the energy demand forecasting value before energy conservation 
and energy conservation rate. 
 

g. Electricity ratio 
Electricity ratio is an electricity share of the energy demand in Commercial & Services sector. 
The ratio is exogenous. The values are exogenously estimated after referring other countries’ 
electricity ratio. 

 
Table2-3-12 International Electricity ratio of Commercial & Residential sector  

 

h. Power demand（ｋTOE） 
 Power demand is forecasted with “Energy demand forecasting value * Power ratio”. The power 
demand unit is kTOE, not GWh. 
 

C om m erc ia l & R e s id en t ia l %
19 95 1996 1997 1998 1999 2000

J apan 43 .9 43 .9 45 .4 47 .1 4 7 .8 44 .8
T a iw an 64 .5 63 .6 65 .9 66 .2 6 5 .8 67 .2
A ustra lia 5 2 .3 53 .0 53 .7 54 .4 5 5 .3 55 .5
In d o nes ia 3 .8 4 .3 4 .8 5 .3 5 .4 5 .8
K o re a 18 .0 19 .3 21 .0 25 .7 2 4 .0 27 .6
C h in a 6 .3 7 .0 8 .0 9 .5 1 0 .0 10 .0
V ie tn am 30 .5 29 .9 33 .5 35 .9 3 5 .7 35 .6
T ha ila n d 70 .5 70 .3 72 .6 75 .0 7 2 .2 71 .2
M a la y s ia 5 5 .2 49 .7 65 .0 68 .2 6 1 .0 63 .4
P ilip p in e s 3 9 .0 40 .6 47 .2 45 .2 4 3 .7 40 .0
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i. Power demand（GWh） 
 Power demand with GWh is calculated by “Energy demand forecasting value with kTOE * 

0.086”.  
 

j. Fossil energy demand  
As fossil energies used in Commercial & Services sector, Coal, LPG, Gasoline, Kerosene, 

Diesel, Fuel oil, Natural gas and Renewable energy are calculated with total energy demand and 
fossil energy ratio in Commercial & Services sector. 
 

k. Fossil energy demand ratio 
Fossil energy demand ratios are exogenous. The future values of fossil energy demand ratio are 
decided by the energy supply policies of Vietnam.  
 

(8) Power demand forecasting in Residential sector 
As dependent variable of Residential sector, energy conservation factor is set in energy demand 
forecasting structure of the sector. The factor is affected by technical improvement and energy 
price such as petroleum products, natural gas, renewable energies and electricity are used in the 
sector.  
 

Table2-3-13 Power demand forecasting in Residential sector in Data sheet 
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In the energy demand forecasting model, the sectoral total energies are forecasted at first, next, 
electricity demand is forecasted by using the power ratio to sectoral total energy demand. 
The fossil energies including petroleum products and natural gas are forecasted by the deference 
of subtracting the electricity demand from the sectoral total energy demand. 

 
a. Energy conservation rate in Residential sector 
Energy conservation rate in the actual terms is 100%. It means that energy conservation in the 
past years, especially in 2002 and 2003 are starting position. The future energy conservations are 
compared to the starting position. The energy conservation rate is affected by changes of energy 
prices and technical improvement. 
 

b. Technical Improvement 
Energy consumption is conserved by all kinds of technical improvement. In 30 years after the 
first oil crisis, Japan had energy conservation improvement with 2% per year. Most of the reasons 
are improvement of the production line and installation of new equipment. Both of them are 
included in technical improvement. Such kinds of technical improvement are a major factor for 
energy conservation. 
 

c. Elasticity to Energy price 
Another factor as energy conservation is energy price hikes. When energy prices and electricity 
tariffs increases, all kinds of energies in the sector are saved.  
According to Japanese experiences, energy demand elasticity to energy price is the ranges from 
–0.1 to –1.0. In the model, For Residential sector, the assumption of energy demand elasticity to 
energy price is –0.1. 
 

d. Energy intensity to GDP 
Energy intensity in Residential sector to GDP is calculated by using energy demand in 
Residential sector and GDP in the whole country. It is used for the evaluation of the future energy 
demand in Residential sector.  
 

e. Energy demand before Energy saving 
Energy demand in Residential sector is forecasted in the area. First, the energy demand before 
making energy conservation is calculated in the area. 
 

f. Energy demand after energy saving 
Energy demand after making energy conservation in Residential sector is forecasted in the aea It 
is calculated by the energy demand forecasting value before energy conservation and energy 
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conservation rate. 
 

g. Electricity ratio 
Electricity ratio is an electricity share of the energy demand in Residential sector. The ratio is 
exogenous. The values are exogenously estimated after referring other countries’ electricity ratio. 
 

Table2-3-14  International Electricity ratio of Commercial & Residential sector  

 
h. Power demand（ｋTOE） 
 Power demand is forecasted with “Energy demand forecasting value * Power ratio”. The power 
demand unit is kTOE, not GWh. 
 

i. Power demand（GWh） 
 Power demand with GWh is calculated by “Energy demand forecasting value with kTOE * 

0.086”.  
 

j. Fossil energy demand  
As fossil energies used in Residential sector, Coal, LPG, Gasoline, Kerosene, Diesel, Natural 

gas and Renewable energy are calculated with total energy demand and fossil energy ratio in 
Residential sector. 
 

k. Fossil energy demand ratio 
Fossil energy demand ratios are exogenous. The future values of fossil energy demand ratio are 
decided by the energy supply policies of Vietnam.  
 
 

(9) Power demand forecasting in Other sector 
As dependent variable of Other sector, energy conservation factor is set in energy demand 
forecasting structure of the sector. The factor is affected by technical improvement and energy 

Com m ercia l &Residentia l %
1995 1996 1997 1998 1999 2000

Japan 43.9 43 .9 45 .4 47 .1 47 .8 44 .8
Taiwan 64.5 63 .6 65 .9 66 .2 65 .8 67 .2
Austra lia 52 .3 53 .0 53 .7 54 .4 55 .3 55 .5
Indonesia 3 .8 4 .3 4 .8 5 .3 5 .4 5 .8
Korea 18.0 19 .3 21 .0 25 .7 24 .0 27 .6
China 6 .3 7 .0 8 .0 9 .5 10 .0 10 .0
V ietnam 30.5 29 .9 33 .5 35 .9 35 .7 35 .6
Thailand 70.5 70 .3 72 .6 75 .0 72 .2 71 .2
M alaysia 55 .2 49 .7 65 .0 68 .2 61 .0 63 .4
P ilipp ines 39 .0 40 .6 47 .2 45 .2 43 .7 40 .0
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price such as petroleum products, natural gas, renewable energies and electricity are used in the 
sector. In the energy demand forecasting model, the sectoral total energy demand equals to 
electricity demand, it means that only electricity demand appears in the sector. the power demand 
in the sector is forecasted.  

 
Table2-3-15 Power demand forecasting in Other sector in Data sheet 

 
a. Energy conservation rate in Residential sector 
Energy conservation rate in the actual terms is 100%. It means that energy conservation in the 
past years, especially in 2002 and 2003 are starting position. The future energy conservations are 
compared to the starting position. The energy conservation rate is affected by changes of energy 
prices and technical improvement. 
 

b. Technical Improvement 
Energy consumption is conserved by all kinds of technical improvement. In 30 years after the 
first oil crisis, Japan had energy conservation improvement with 2% per year. Most of the reasons 
are improvement of the production line and installation of new equipment. Both of them are 
included in technical improvement. Such kinds of technical improvement are a major factor for 
energy conservation. 
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c. Elasticity to Energy price 
Another factor as energy conservation is energy price hikes. When energy prices and electricity 
tariffs increases, all kinds of energies in the sector are saved. According to Japanese experiences, 
energy demand elasticity to energy price is the ranges from –0.1 to –1.0. In the model, For Other 
sector, the assumption of energy demand elasticity to energy price is –0.1. 
 

d. Energy intensity to GDP 
Energy intensity in Other sector to GDP is calculated by using energy demand in Other sector 
and GDP in the whole country. It is used for the evaluation of the future energy demand in Other 
sector.  
 

e. Energy demand before Energy saving 
Energy demand in Other sector is forecasted in the area. First, the energy demand before making 
energy conservation is calculated in the area. 
 

f. Energy demand after energy saving 
Energy demand after making energy conservation in Other sector is forecasted in the area. It is 
calculated by the energy demand forecasting value before energy conservation and energy 
conservation rate. 
 

g. Electricity ratio 
Electricity ratio is an electricity share of the energy demand in Other sector. The ratio is 100%. It 
is exogenous. 
 

h. Power demand（ｋTOE） 
 Power demand is forecasted with “Energy demand forecasting value * Power ratio”. The power 
demand unit is kTOE, not GWh. 
 

i. Power demand（GWh） 
 Power demand with GWh is calculated by “Energy demand forecasting value with kTOE * 

0.086”.  
 

(10) Power supply forecasting 
By the above procedures, power demand and energy demand by sector are forecasted. In the 
block, it is calculated how to supply the power meeting to the power demand. At first, the total 
power demand and energy demand in the whole country is calculated. Next, power supply is 
calculated, Hydro power, Nuclear power, Renewable energy power and Purchasing power from 
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abroad are exogenous variable. The values of the exogenous variables are already calculated in 
Power sheet. In the power supply block, thermal power supplies are mainly calculated. After that, 
fossil energies consumed in the thermal stations are calculated.  
 

Table 2-3-16 Power supply forecasting block in Data sheet 
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a. Power demand in final use 
The power demands by sector are already forecasted in power demand forecasting blocks. For 
making the total power demand in a country, the power demand of all sectors such as 
Agriculture&Forestry&.Fishery, Industry, Transportation, Commercial&Banking&Services, 
Residential and other sector are summed up. The power demand of all sectors is power demand 
in final use. 
 

b. Energy Demand 
The energy demands by sector are already forecasted in power demand forecasting blocks. For 
making the total energy demand in a country, the energy demand of all sectors are summed up by 
energy. The energies are Coal, LPG, Gasoline, Jet-fuel, Kerosene, Diesel, Fuel oil, Natural gas 
and Renewable energy. 

 
c. Power distribution loss & Own use in Power sector 
 
The relation of Generation, Dispatch, Demand, Transmission & Distribution loss rate (T/D loss 
rate) and Own use rate are follow; 
 
Dispatch  =  Generation *(1 – Own use rate) 
Demand  =  Generation *(1 – Own use rate)* (1 – T/D loss rate) = Dispatch(1 – T/D loss rate) 
 
T/D loss are calculated by using T/D lose rate and power demand. The T/D lose rate is exogenous 
and the future rates planned by EVN are selected.  
The actual values of T/D loss are input in the actual term. The future power distribution losses are 
calculated by the following expression. 

 
T/D loss = f(Power demand, Power loss rate) 
T/D loss is shown in the units of TOE and GWh. 
 
The actual values of power own use are input in the actual term. The future power own-use is 
calculated by the following table. 

 
Power consumed in the generators are decided by the generation types: 

   Hydro power plant is 0.5% of the generation  
      Nuclear power plant is 5.0% of the generation 
      Coal fired Power plant is 7.0% of the generation. 
      Fuel oil fired power plant is 5.0% of the generation.  
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     Gas turbine power plant is 4.5% of the generation. 
     Gas steam power plant is 5.0% of the generation 
     Diesel engine is 5.0% of the generation 
 The power generation by generator is calculated under the estimated future capacities.  
   

Table 2-3-17 Own use rate calculation block in Power sheet  

 
The own use rates calculated are 3.5 in 2005, 4.1 in 2010, 4.0 in 2015, 4.0 in 2020 and 4.2 in 

2025.  The power own use is shown in the units of TOE and GWh  
 

d. Power supply  
At first, the total power generation is calculated by the following expression. 
The total power generation = the power demand + Power distribution loss + Power own use 
As Hydro power, Nuclear power, Renewable energy power and Purchasing power from abroad 
are exogenous, thermal power generation is calculated by the following expression. 
Thermal power generation = Total power generation - hydro power generation 

- Nuclear power generation 
- Renewable energy power generation 
- Purchasing power from abroad   

 

e. Thermal power generation by generator 
Thermal power generation by generator is calculated by using the thermal power generation and 
the shares of the thermal power generators. As the thermal power generator, the six thermal 
power generators that are Coal fired power station, Fuel oil fired power station, Fuel oil gas 
–turbine, Gas turbine, Gas steam and Diesel engine are prepared.  

 

f. Shares of Thermal power generation by generator  
The shares of thermal power generator are already calculated in Power sheet. And the values are 
set in the future area. The thermal power generation is shared in line with the share of the thermal 
power generators. 
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g. Evaluation factors 
As evaluation factors, energy demand per capita, energy demand per uGDP, power demand per 
capita and power demand per uGDP are prepared.  
Energy demand per capita = Energy demand in whole / Population 
Energy demand per uGDP = Energy demand in whole / GDP based on $ 
Power demand per capita =  Power demand in whole / Population 
Power demand per uGDP =  Power demand in whole / GDP based on $ 
 

h. Load factor and Peak demand(P-max) 
 Load factor is exogenous. The load factor is input after referring daily load curve forecasting 
model. Peak demand is calculated by “Power demand/(365*24) /Load factor”. 
 

(11) Energy balance 
  Final demands of Coal, LPG, Gasoline, Jet-fuel, Kerosene, Diesel, Fuel oil, Natural gas, 
Renewable energy , Fuel consumption in power sector and domestic demand are calculated.  

 
Table 2-3-18 Energy balance table in Data sheet 
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(12) Power demand forecast in North region 
The future power demand in whole country is shared to North, Center and South regions by 
regional GDP. The regional GDP and sector GDP are exogenous. Sectoral nominal GDP is 
calculated by the sectoral real GDP and GDP deflator. The shares of sectoral nominal GDP are 
calculated, and regional power demands are calculated by the sectoral nominal GDP shares. 

 
Table 2-3-19 Power demand forecast in North region in Data sheet  

 

a. Census 
  Population in North region is calculated by the growth rate of the population in North region. 
The Growth rate is exogenous. 
 

b. NGDP nominal 
 Nominal GDP is calculated by real GDP and GDP deflator. The sectoral nominal GDP are 



 44

consisted of Industry, Commercial and Agriculture sector. The sectoral GDP also are calculated 
by sectoral real GDP and GDP deflator. The share of the sectoral nominal GDP are calculated.  
 

c. RGDP 1994 price 
 Real GDP and sectoral real GDP in North region are exogenous. The actual data are input and 
the growth rates of the real GDP are calculated. The growth rates of the real GDP are exogenous.  
The growth rates are referred to Social Economic Development Plan.  

 
d. Power demand in final use 
Power demand in final use in North region are input. The power demand is classified to 
Agriculture & Forestry & Fishery, Industry & Construction, Commercials & Services Office & 
Residential and Other sectors. 
The power demand in Agriculture & Forestry & Fishery sector in North region is calculated by 
The following expression. 
  The power demand in Agriculture sector in North 
    = The power demand in Agriculture sector in the whole country 

* Agriculture GDP share in North  
 
The power demand in Industry & Construction sector in North region is calculated by the 
following expression. 
  The power demand in Industry & Construction sector in North 
    = The power demand in Industry & Construction sector in whole country 

* Industry & Construction GDP share in North 
 
The power demand in Commercial & Service sector in North region is calculated by the 
following expression. 
  The power demand in Commercial & Service sector in North 
    = The power demand in Commercial & Service sector in whole country 

* Commercial & Service GDP share in North 
 
The power demand in Industry & Construction sector in North region is calculated by the 
following expression. 
  The power demand in Office & Residential sector in North 
    = The power demand in Office & Residential sector in whole country 

* GDP share in North 
 
The power demand in Other sector in North region is calculated by The following expression. 
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  The power demand in Other sector in North 
    = The power demand in Other sector in the whole country 

* GDP share in North 
 
   (Other sector in North region included transportation demand.)   
 

e. Power demand in final use Adjusted 
  When summing sectoral power demands by region, the total of the sectoral power demands do 
not meet to the power demand in sectoral forecasting. Therefore, the sector power demands by 
region have to be adjusted by the following expressions. 
  
 Power demand in Agriculture sector in North  
   = Power demand in Agriculture in North / Power demand in Agriculture in regional total 
                    * power demand in Agriculture in sector forecasting 
 
Power demand in Industry sector in North  
   = Power demand in Industry in North / Power demand in Industry in regional total 
                    * power demand in Industry in sector forecasting 
 
Power demand in Commercial sector in North  
   = Power demand in Commercial in North / Power demand in Commercial in regional total 
                    * power demand in Commercial in sector forecasting 
 
Power demand in Residential sector in North  
   = Power demand in Residential in North / Power demand in Residential in regional total 
                    * power demand in Residential in sector forecasting 
 
Power demand in Other sector in North  
   = Power demand in Other in North / Power demand in Other in regional total 
                    * power demand in Other in sector forecasting 
 
Agriculture means Agriculture & Forestry & Fishery 
Industry means Industry & Construction 
Commercial means Commercials & Services. 
Residential means Office & Residential   
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(13) Power demand forecast in Center region 
The future power demand is shared to North, Center and South regions by regional GDP. The 
regional GDP and sector GDP are exogenous. Sectoral nominal GDP are calculated by the 
sectoral real GDP and GDP deflator. The shares of sectoral nominal GDP are calculated and 
power demand are shared by the sectoral nominal GDP shares. 
 

Table 2-3-20 Power demand forecast in Center region in Data sheet  

 

a. Census 
  Population in Center region is calculated by the growth rate of the population in Center region. 
The Growth rate is exogenous. 
 

b. NGDP nominal 
 Nominal GDP is calculated by the variables of Real GDP and GDP deflator. The sectoral 
Nominal GDP is consisted of Industry, Commercial and Agriculture sector. The sectoral GDP 
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also is calculated by the variables of Sectoral Real GDP and GDP deflator. The shares of the 
sectoral nominal GDP are calculated.  
 

c. RGDP 1994 price 
 Real GDP and sectoral real GDP in Center region are exogenous. The actual data are input and 
the growth rates of the actual real GDP are calculated. The growth rates of the future real GDP 
are exogenous. The growth rates are input after referring Social Economic Development Plan.  

 
d. Power demand in final use 
Power demand as final use in Center region are input, The power demand is classified to 
Agriculture & Forestry & Fishery, Industry & Construction, Commercials & Services Office & 
Residential and Other sector. 
The power demand in Agriculture & Forestry & Fishery sector in Center region is calculated by 
the following expression. 
  The power demand in Agriculture sector in Center 
    = The power demand in Agriculture sector in the whole country 

* Agriculture GDP share in Center  
 
The power demand in Industry & Construction sector in Center region is calculated by the 
following expression. 
  The power demand in Industry & Construction sector in Center 
    = The power demand in Industry & Construction sector in the whole country 

* Industry & Construction GDP share in Center 
 
The power demand in Commercial & Service sector in Center region is calculated by the 
following expression. 
  The power demand in Commercial & Service sector in Center 
    = The power demand in Commercial & Service sector in the whole country 

* Commercial & Service GDP share in Center 
 
The power demand in Industry & Construction sector in Center region is calculated by the 
following expression. 
  The power demand in Office & Residential sector in Center 
    = The power demand in Office & Residential sector in the whole country 

* GDP share in Center 
 
The power demand in Other sector in Center region is calculated by the following expression. 
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  The power demand in Other sector in Center 
    = The power demand in Other sector in the whole country 

* GDP share in Center 
 

e. Power demand in final use Adjusted 
  When summing sector power demands by region, the total of the sector power demands do not 
meet to the power demand in sector forecasting. Therefore, the sector power demands by region 
have to be adjusted by the following expressions. 
  
 Power demand in Agriculture sector in Center  
   = Power demand in Agriculture in Center / Power demand in Agriculture in regional total 
                    * Power demand in Agriculture in whole country 
 
Power demand in Industry sector in Center  
   = Power demand in Industry in Center / Power demand in Industry in regional total 
                    * Power demand in Industry in whole country  
 
Power demand in Commercial sector in Center  
   = Power demand in Commercial in Center / Power demand in Commercial in regional total 
                    * Power demand in Commercial in whole country 
 
Power demand in Residential sector in Center  
   = Power demand in Residential in Center / Power demand in Residential in regional total 
                    * Power demand in Residential in whole country 
 
Power demand in Other sector in Center  
   = Power demand in Other in Center / Power demand in Other in regional total 
                    * Power demand in Other in whole country  
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(14) Power demand forecast in South region 
The future power demand is shared to North, Center and South regions by regional GDP. The 
regional GDP and sectoral GDP are exogenous. Sectoral nominal GDP are calculated by the 
variables of the sectoral real GDP and GDP deflator. The shares of sectoral nominal GDP are 
calculated, and the power demands are shared by the shares of the sectoral nominal GDP. 
 

Table 2-3-21 Power demand forecast in South region in Data sheet 

 
a. Census 
  Population in South region is calculated by the growth rate of the population in South region. 
The Growth rate is exogenous. 
 

b. NGDP nominal 
 Nominal GDP is calculated by the variables of real GDP and GDP deflator. The sectoral 
Nominal GDP is consisted of Industry, Commercial and Agriculture sector. The sectoral GDP 
also are calculated by the variables of sectoral real GDP and GDP deflator. The shares of the 
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sectoral nominal GDP are calculated.  
 

c. RGDP 1994 price 
 Real GDP and sectoral real GDP in South region are exogenous. The actual data are input and 
the growth rates of the real GDP are calculated. The growth rates of the real GDP are exogenous.  
The v growth rates are input after referring Social Economic Development Plan.  

 
d. Power demand in final use 
  Power demand as final use in South region are input. The power demand is classified to 
Agriculture & Forestry & Fishery, Industry & Construction, Commercials & Services Office & 
Residential and Other sector. 
The power demand in Agriculture & Forestry & Fishery sector in South region is calculated by 
the following expression. 
  The power demand in Agriculture sector in South 
    = The power demand in Agriculture sector in whole country 

* Agriculture GDP share in South  
 
The power demand in Industry & Construction sector in South region is calculated by the 
following expression. 
  The power demand in Industry & Construction sector in South 
    = The power demand in Industry & Construction sector in whole country 

* Industry & Construction GDP share in South 
 
The power demand in Commercial & Service sector in South region is calculated by the 
following expression. 
  The power demand in I Commercial & Service sector in South 
    = The power demand in Commercial & Service sector in whole country 

* Commercial & Service GDP share in South 
 
The power demand in Industry & Construction sector in South region is calculated by the 
following expression. 
  The power demand in Office & Residential sector in South 
    = The power demand in Office & Residential sector in whole country 

* GDP share in South 
 
The power demand in Other sector in South region is calculated by the following expression. 
  The power demand in Other sector in South 
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    = The power demand in Other sector in whole country 
* GDP share in South 

 

e. Power demand in final use Adjusted 
  When summing sectoral power demands by region, the total of the sectoral power demands do 
not meet to the power demand in whole country. Therefore, the sectoral power demands by 
region have to be adjusted by the following expressions. 
  
Power demand in Agriculture sector in South  
   = Power demand in Agriculture in South / Power demand in Agriculture in regional total 
                    * power demand in Agriculture in whole country 
 
Power demand in Industry sector in South  
   = Power demand in Industry in South / Power demand in Industry in regional total 
                    * power demand in Industry in whole country  
 
Power demand in Commercial sector in South  
   = Power demand in Commercial in South / Power demand in Commercial in regional total 
                    * power demand in Commercial in whole country  
 
Power demand in Residential sector in South  
   = Power demand in Residential in South / Power demand in Residential in regional total 
                    * power demand in Residential in whole country  
 
Power demand in Other sector in South  
   = Power demand in Other in South / Power demand in Other in regional total 
                    * power demand in Other in whole country 
 

 
2.4 Model sheet 

Model sheet is created by SimpleE. The model structures consisted of definition equation and 
regression equations are set in the Model sheet.  

 
“=” in Option type means Definition equation. Variable names in “Internal Y” are defined by 

the expressions in X1 area. 
 
“$CA” in Option type means a regression equation. $CA is a command to keep the 
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continuation of the forecasting values and the latest actual values. Examples; 
   Variable name YY in Internal Y”    

 Variable name AA in X1 area, BB in X2 area 
“YY= a*AA + b*BB +c” is defined as regression equation by “$CA”.  
(“$CA” means “$CA $LS”, $LS is a command to make a regression analysis, it can be 

omitted, then $CA” and “$CA $LS” are same meaning.) 
 

The variables are arranged in line with the data processing orders (model structure orders). 
Then calculation of the model is basically performed from the upper variables to below variables. 
It is possible that the upper variables are calculated by using the results of the below variables. 
Especially, if the model contains the simultaneous equations in the model structure, the SimpleE 
can solve the equations.  
The Model sheet has the following model structures 

 
Table 2-4-1 Model structure in Model sheet. 

NO.  CONTENTS Line numbers 

1 Social forecasting  5～30 

2 Economic forecasting  30～120 

3 Coefficient& Energy prices 121～163 

4 Power demand forecasting in Africulture.Forestry.Fishry sector 164～376 

5 Power demand forecasting in Industry sector  

6 Power demand forecasting in Transportation sector  

7 Power demand forecasting in Commercial & Services sector  

8 Power demand forecasting in Residential   

9 Power demand forecasting in Other sector  

10 Power supply forecasting 377～422 

11 Energy balance  423～462 

12 Power demand in North region  

13 Power demand in Center region  

14 Power demand in South region 463～637 
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(1) Social indicator forecasting  
  Social indicators are forecasted by the following expressions. 
 

             Table 2-4-2 Social indicator forecasting in Model sheet 

 
a. Exchange rate 
The exchange rates are exogenous.   
 

b. Population  
Population in whole country = Population in whole country(1)* (1+ GR of population) 
The GR of population are exogenous. 
(Population in whole country(1) means Population in whole country in the previous year) 
Urban population = Population in whole country* Share of Urban population  
Shares of Urban population are exogenous. 
 

c. Household  
Households in whole country = Households in whole country(1)*(1+GR of Households) 
GR of Households is exogenous. 
Household in urban = Households in whole country * Shares of Households in urban  
GR of Households in urban are exogenous. 
 

d. Labor number 
Agriculture labor force = Population in whole country* Share of Labor force  
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* Share of Agriculture labor force  
Manufacturing & Mining = Population in whole country* Share of Labor force  

* Share of Manufacturing & Mining labor force 
Services & Other labor force = Population in whole country* Share of Labor force  

* Share of Services & Other labor force 
Unemployed = Population in whole country* Share of Labor force * Share of Unemployed 
 

e. Labor shares 
Agriculture labor share = The total - Manufacturing - Services - Unemployed 
Manufacturing labor share = f(Manufacturing GDP / real GDP) 
Services & Others=f( (Transportation+Services+Trade)/ real GDP) 
Unemployed is exogenous.  
(f(Manufacturing GDP / real GDP) means regression analysis.) 
 

(2) Economic forecasting 
In the economic forecasting block, the forecasting values required for energy and power demand 
forecasting are calculated. For setting the economic indicators and the growth rates from the 
Social Economic Development Plan as the preconditions of the model, the endogenous variables  
are calculated by using the economic indicators and the growth rates. 

 
a. nGDP at current price 
Nominal GDP = Real GDP * GDP deflator  
 

b. uGDP on US $ base 
GDP on US$ base = Nominal GDP / Exchange rate. 

 
c. uGDP per capita on US$ base 
GDP per capita on US$ base = GDP on US$ base / Population. 
 

d. rGDP at 1994 price 
Real GDP = Real GDP(1) * (1+ GR of real GDP) 
GR of real GDP is exogenous. 
(GDP(1) is GDP in the previous year) 

 
e. GDP deflator 1994 price 
GDP deflator 1994 price = GDP deflator 1994 price(1) * (1+ GR of GDP deflator) 
GR of GDP deflator is exogenous. 
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     Table 2-4-3 Economic forecasting block in Model sheet 
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f. rGross Domestic Savings 
rGross Domestic Saving = Real GDP * Shares of rGross Domestic Saving 
Shares of rGross Domestic Saving is exogenous. 

 
g. rLabor productivity in Manufacturing at 1994 price 
rLabor productivity in Manufacturing  
    = Real GDP / ( Agriculture labor force + Manufacturing labor force + Other labor force) 
GR of rLabor productivity in Manufacturing 

  ＝. rLabor productivity in Manufacturing /. rLabor productivity in Manufacturing(1) -1 
 

h. nGDE at the current price 
Final consumption = Real Final consumption * GDP deflator 
Gross fixed capital formation = Real Gross fixed capital formation * GDP deflator    
Exports = Exports * GDP deflator    
Import = Import * GDP deflator    
Statistical discrepancy = Statistical discrepancy* GDP deflator    
Nominal GDE= Final consumption +Gross fixed capital formation  

+ Exports - Import + Statistical discrepancy 

 
i. rGDE at 1994 price  
Real Final consumption = f(Real GDP / Population, Manufacturing and Other labor force) 
Real Gross fixed capital formation =f(Saving + 0.4*(Export(1)- Import(1)) 
Real Exports = Real GDP- Real Final consumption  

– Real Gross fixed capital formation + Real Import  
Real Import = f( Real GDP) 
Real Statistical discrepancy = 0.9* Real Statistical discrepancy(1) 
 

j. Shares of rGDP 
Share of Real Final consumption = Real final consumption / Real GDP 
Share of Real Gross fixed capital formation = Real Gross fixed capital formation / Real GDP 
Share of Real Exports = Exports / Real GDP 
Share of Real Import = Import / Real GDP 
Share of Real Statistical discrepancy = Real Statistical discrepancy / Real GDP 
 

k. nGDP at the current price 
Nominal GDP of Agriculture & Forestry  

= Real GDP of Agriculture & Forestry * GDP deflator 
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Nominal GDP of Manufacturing & Mining   
= Real GDP of Manufacturing & Mining * GDP deflator 

Nominal GDP of Commercial & Trade 
= Real GDP of Commercial & Trade * GDP deflator 

Nominal GDP of Transport and communications 
= Real GDP of C Transport and communications * GDP deflator 

Nominal GDP of Service & Others 
= Real GDP of C T Service & Others * GDP deflator 

Nominal GDP is the summation of the above items. 
 

l. rGDP at 1994 price 
Real GDP of Agriculture & Forestry = Real GDP of Agriculture & Forestry in work area 
                               / Real GDP in work area * Real GDP      
Real GDP of Manufacturing & Mining = Real GDP of Manufacturing & Mining in work area 
                               / Real GDP in work area * Real GDP      
Real GDP of Transport & Communication= Real GDP of Transport & Communication in work 

area / Real GDP in work area * Real GDP      
Real GDP of Service & Others = Real GDP of Service & Others in work area 
                               / Real GDP in work area * Real GDP 
Real GDP is the summation of the above items. 
 
(Sector GDP in work area are calculated in the below.) 
 

m. Shares of rGDP 
The share of Agriculture & Forestry = Real GDP of Agriculture & Forestry / Real GDP 
The share of Manufacturing & Mining = Real GDP of Manufacturing & Mining / Real GDP 
The share of Commercial & Trade = Real GDP of Commercial & Trade / Real GDP 
The share of Transport & Communication 
                         = Real GDP of Transport & communication / Real GDP 
The share of Service & Others = Real GDP of Service & Others / Real GDP 
 

n. Sector average growth rate in 5 years 
GR of Agriculture & Forestry is exogenous. 
GR of Manufacturing & Mining is exogenous. 
GR of Commercial & Trade is exogenous. 
GR of Transport & Communication is exogenous. 
GR of Service & Others is exogenous 
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o. Elasticity 
Elasticity of Agriculture & Forestry = GR of Agriculture & Forestry / GR of Real GDP 
Elasticity of Manufacturing & Mining = GR of Manufacturing & Mining / GR of Real GDP 
Elasticity of Commercial & Trade = GR of Commercial & Trade / GR of Real GDP 
Elasticity of Transport & Communication = GR of Transport & Communication / GR of Real 
GDP 
Elasticity of Service & Others = GR of Service & Others / GR of Real GDP 
 

P. rGDP by Elasticity 
Real GDP of Agriculture & Forestry in work area 
    = Real GDP of Agriculture & Forestry in work(1) 

(1+ Elasticity of Agriculture & Forestry * GR of Real GDP) 
 
Real GDP of Manufacturing & Mining in work area  
    = Real GDP of Manufacturing & Mining in work(1) 

(1+ Elasticity of Manufacturing & Mining * GR of Real GDP) 
 
Real GDP of Commercial & Trade in work area  
    = Real GDP of Commercial & Trade in work(1) 

(1+ Elasticity of Commercial & Trade * GR of Real GDP) 
                   
Real GDP of Transport & Communication in work area  
    = Real GDP of Transport and Communication in work(1) 

(1+ Elasticity of Transport and Communication * GR of Real GDP) 
 
Real GDP of Service & Others in work area  
    = Real GDP of Service & Others in work(1) 

(1+ Elasticity of Service & Others * GR of Real GDP 
 
Real GDP in work area is the summation of the above items. 

 
(3) Coefficient and Energy prices 
 In the block, energy conversion factors, power efficiencies, energy prices and power tariffs that 
are needed for energy forecasting are calculated.  
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Table 2-4-4 Coefficient and Energy prices table in Model sheet  

 
a. Conversion factor to KTOE 
  Physical energy units such as kg, m3 and kWh are converted to KTOE. The factors are 
exogenous.  

Table 2-4-5 Conversion factor table in Model sheet  
Energies KTOE Exogenous value 

Standard Oil 
Coal 
Gasoline 
Kerosene 
Diesel 
Fuel oil 
Natural gas 
Renewable energy 
Electricity 

1000t=1KTOE 
1000t=0.56KTOE 
1000t=1.05KTOE 
1000t=1.032KTOE 
1000t=1.015KTOE 
1000t=0.991KTOE 
Million m3=0.9KTOE 
1000t=0.3300KTOE 
1GWh=0.086KTOE 

1.000 
0.560 
1.05 
1.032 
1.015 
0.991 
0.900 
0.330 
0.086 
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b. Power efficiency 
Thermal power efficiencies are given by thermal power generation types such as coal fired power 
generator, fuel oil fired power generator, fuel oil gas turbine, gas turbine, gas steam and diesel. 
The efficiencies are used at time of calculating the energies used in the generators.  

 
Table 2-4-5 Power efficiency table in Model sheet 

Thermal power generator Fuels Efficiency Expressions 
Power from Thermal(Coal) 
Power from Thermal(FO) 
Power from Gas-turbine(FO) 
Power from Gas-turbine(GAS) 
Power from Gas steam 
Power from Diesel 

Coal 
Fuel oil 
Fuel oil 

NG 
NG 

Diesel 

35% 
35% 
48% 
48% 
40% 
36% 

2.28(GWh/1000t)=5600*0.35/860 
4.03(GWh/1000t)=9910*0.35/860 
5.53(GWh/1000t)=9910*0.48/860 
5.02(GWh/1000t)=9000*0.48/860 
4.19(GWh/Mil m3)=9000*0.40/860 
4.25(GWh/1000t)=10,150*0.36/860 

 

c. Energy price 
WTI crude oil price is exogenous. 
Crude oil price in Vietnam = WTI crude oil price is exogenous * Exchange rate / 1000 
NG price in Vietnam  
   GR of WTI crude oil price > 2%,  

NG price in Vietnam= NG price in Vietnam(1)*(1+ GR of WTI crude oil price) 
GR of WTI crude oil price <= 2%, 

NG price in Vietnam= NG price in Vietnam(1)*1.02 
Gasoline price in Vietnam 
         = Gasoline price in Vietnam(1)*((1+0.7*GR of Crude oil price in Vietnam) 
                                          + 0.3 *GR of Labor productivity))  
Kerosene price in Vietnam 
         = Kerosene price in Vietnam(1) *((1+0.7*GR of Crude oil price in Vietnam) 
                                          + 0.3 *GR of Labor productivity)) 
Diesel price in Vietnam 

=Diesel price in Vietnam(1) *((1+0.7*GR of Crude oil price in Vietnam) 
                                          + 0.3 *GR of Labor productivity)) 

 
Fuel oil price in Vietnam 

=Fuel oil price in Vietnam(1) *((1+0.7*GR of Crude oil price in Vietnam) 
                                          + 0.3 *GR of Labor productivity)) 

 
Electricity for Agriculture use 

=Electricity for Agriculture use(1) *((1+0.6*GR of Fuel oil price in Vietnam) 
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                                   + 0.3 *GR of Labor productivity)) 
 
Electricity for Residential use 

=Electricity for Residential use(1) *((1+0.6*GR of Fuel oil price in Vietnam) 
                                   + 0.3 *GR of Labor productivity)) 

Electricity for Industry use 
=Electricity for Industry use (1) *((1+0.6*GR of Fuel oil price in Vietnam) 

                                   + 0.3 *GR of Labor productivity)) 
Electricity for Commercial use  

=Electricity for Commercial use (1)*((1+0.6*GR of Fuel oil price in Vietnam) 
                                   + 0.3 *GR of Labor productivity)) 
 

d. Growth rate of Energy prices 
 The annual growth rate of the energy prices are calculated for energy demand forecasting, 
especially those have the relation to energy conservation indices. 
 

(4) Power demand forecasting in Agriculture & Forestry & Fishery sector 
 

Table 2-4-6 Power demand forecasting in Agriculture sector in Model sheet  
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a. Energy conservation rate  
Energy conservation rate in the sector 
   GR of fuel oil price >0  

= Energy conservation rate in the sector (1)*(1+Technical improvement in the sector) 
*(1+ Elasticity of energy price in the sector * GR of fuel oil price) 

   GR of fuel oil price < 0  
= Energy conservation rate in the sector (1)*(1+Technical improvement in the sector) 

*(1+ Elasticity of energy price in the sector /2 * GR of fuel oil price) 
 

b. Technical Improvement 
 Technical Improvement in the sector is exogenous. 
 

c. Elasticity to Energy price 
 Technical Improvement in the sector is exogenous. 
 

d. Energy intensity to GDP 
Energy intensity to GDP in the sector = Energy demand in the sector / Real GDP 

 

e. Energy demand before Energy saving 
. Energy demand before Energy saving in the sector = f (Agriculture GDP) 
 

f. Energy demand after energy saving 
Energy demand after energy saving in the sector 

=Energy demand before Energy saving in the sector* Energy conservation rate in the 
sector 

g. Electricity ratio 
  Electricity ratio is exogenous. 
 

h. Power demand（ｋTOE） 
 Power demand in the sector = Energy demand after energy saving in the sector * Power ratio. 
 

i. Power demand（GWh） 
 Power demand with (GWh )= Energy demand (kTOE )* 0.086.  
 

j. Fossil energy demand  
Coal demand =  Total fossil energy demand * Coal demand share 
LPG demand=  Total fossil energy demand * LPG demand share 
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Gasoline demand=  Total fossil energy demand * Gasoline demand share 
Jet-fuel demand=  Total fossil energy demand * Jet-fuel demand share 
Kerosene demand=  Total fossil energy demand * Kerosene demand share 
Diesel demand=  Total fossil energy demand * Diesel demand share 
Fuel oil demand=  Total fossil energy demand *Fuel oil demand share 
Natural gas demand =Total fossil energy demand * Natural gas demand share 
Renewable energy demand= Total fossil energy demand * Renewable energy demand share 
Total fossil energy demand = Energy demand in agriculture – Power demand  
 

k. Fossil energy demand ratio 
Coal demand ratio is exogenous. 
LPG demand ratio is exogenous  
Gasoline demand ratio is exogenous  
Jetfuel d demand ratio is exogenous  
Kerosene demand ratio is exogenous 
Diesel demand ratio is exogenous  
Fuel oil demand ratio is exogenous  
Natural gas demand ratio is exogenous 
Renewable energy demand ratio is exogenous 

 

(5) Power demand forecasting in Industry sector 
 

Table 2-4-7 Power demand forecasting in Industry sector in Model sheet 
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a. Energy conservation rate  
Energy conservation rate in the sector 
   GR of fuel oil price >0  

= Energy conservation rate (1)*(1+Technical improvement) 
*(1+ Elasticity of energy price * GR of fuel oil price) 

   GR of fuel oil price < 0  
= Energy conservation rate (1)*(1+Technical improvement) 

*(1+ Elasticity of energy price /2 * GR of fuel oil price) 
 

b. Technical Improvement 
 Technical Improvement is exogenous. 
 

c. Elasticity to Energy price 
 Technical Improvement is exogenous. 
 

d. Energy intensity to GDP 
Energy intensity to GDP = Energy demand in Industry / Real GDP 

 

e. Energy demand before Energy saving 
. Energy demand before Energy saving = f (Industry GDP) 
 

f. Energy demand after energy saving 
Energy demand after energy saving =Energy demand before Energy saving  

* Energy conservation rate  

g. Electricity ratio 
  Electricity ratio is exogenous. 
 

h. Power demand（ｋTOE） 
 Power demand (kTOE)= Energy demand after energy saving * Power ratio. 
 

i. Power demand（GWh） 
 Power demand with (GWh) = Energy demand f(kTOE) * 0.086.   
 

j. Fossil energy demand  
Coal demand =  Total fossil energy demand * Coal demand share 
LPG demand=  Total fossil energy demand * LPG demand share 
Gasoline demand=  Total fossil energy demand * Gasoline demand share 
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Jet-fuel demand=  Total fossil energy demand * Jet-fuel demand share 
Kerosene demand=  Total fossil energy demand * Kerosene demand share 
Diesel demand=  Total fossil energy demand * Diesel demand share 
Fuel oil demand=  Total fossil energy demand *Fuel oil demand share 
Natural gas demand =Total fossil energy demand * Natural gas demand share 
Renewable energy demand= Total fossil energy demand * Renewable energy demand share 
Total fossil energy demand = Energy demand in Industry – Power demand  
 

k. Fossil energy demand ratio 
Coal demand ratio is exogenous. 
LPG demand ratio is exogenous  
Gasoline demand ratio is exogenous  
Jet-fuel d demand ratio is exogenous  
Kerosene demand ratio is exogenous 
Diesel demand ratio is exogenous  
Fuel oil demand ratio is exogenous  
Natural gas demand ratio is exogenous 
Renewable energy demand ratio is exogenous 
 

(6) Power demand forecasting in Transportation sector 
 

Table 2-4-8 Power demand forecasting in Transportation sector in Model sheet 
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a. Energy conservation rate  
Energy conservation rate in the sector 
   GR of fuel oil price >0  

= Energy conservation rate (1)*(1+Technical improvement) 
*(1+ Elasticity of energy price * GR of fuel oil price) 

   GR of fuel oil price < 0  
= Energy conservation rate (1)*(1+Technical improvement) 

*(1+ Elasticity of energy price /2 * GR of fuel oil price) 
 

b. Technical Improvement 
 Technical Improvement is exogenous. 
 

c. Elasticity to Energy price 
 Technical Improvement is exogenous. 
 

d. Energy intensity to GDP 
Energy intensity to GDP = Energy demand in Transportation  / Real GDP 

 

e. Energy demand before Energy saving 
. Energy demand before Energy saving  

= f (Energy demand before Energy saving (1)*(1+2*GR of Transportation GDP) 
 

f. Energy demand after energy saving 
Energy demand after energy saving =Energy demand before Energy saving  

* Energy conservation rate  

g. Electricity ratio 
  Electricity ratio is exogenous. 
 

h. Power demand（ｋTOE） 
 Power demand (kTOE)= Energy demand after energy saving * Power ratio. 
 

i. Power demand（GWh） 
 Power demand with (GWh) = Energy demand f(kTOE) * 0.086.  
 

j. Fossil energy demand  
Coal demand =  Total fossil energy demand * Coal demand share 
LPG demand=  Total fossil energy demand * LPG demand share 
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